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Ccrtificate regarding implementation of CBCS/Electiv c cou rsc svstem

This is to certify that Vidya Bharati Mahavidyalaya, Amravari is an affiliated institution to
Sant Gadge Baba Amravati University, Amravati conducting UG and pG programmes. The
affiliating university has already implemented CBCS/Elective course system inihJcolleges in its
jurisdiction. The vidya Bharati Mahavidyalaya, Amravati is running thi following programmes-

Programme Details-

Programme Status of implementation of
CBCS/Elective course
system ( Yes/No)

B. Sc. Elective-Yes t913
B.Sc. Industrial Chemistrv 1991

B.Sc. Electron ic Elective-Yes r985
B.Corn Elective-Yes I985
B.Com. ( Accounting& Finance) Elective-Yes 2018
BA Elective-Yes 1992
BCA Elective-Yes 2000
BBA Elective-Yes 2000
B.Sc. Computer Science 1998

B.Sc. Computer Application Elective-Yes 2001

B.Voc.(Cosmetics) Elective- No 2018
B.Voc. (Software Development) Elective- No 2019
M.Sc. Chemistry CBCS- Yes 1992
M.Sc. Physics CBCS- Yes r993
M.Sc. Botany 199.1

M.Sc. Zoology CBCS- Yes r 995

M.Sc. Mathematics CBCS- Yes 20r8
M.Sc. Computer Science CBCS- Yes 20r8

Elective-Yes 2018

Elective-Yes 20t8
MBA Elective-Yes

MCA CBCS- Yes 2006
MCM Elective-Yes 2 000

MHRD Elective-Yes 1994

Registrar

Year of implementation of
CBCS/Elective course
system

Elective-Yes

Elective-Yes

CBCS- Yes

M.Com.

MA (English)

1995
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Syllabus Prescribed for B.Sc. Final Examination
Semester- V & VI

1.  Mathematics

5S Mathematics -  Paper – IX
(Analysis)

Unit I : Riemann Integral. Integrability of continuous and monotonic
functions. The fundamental theorem of integral calculus.
Mean value theorems of integral calculus. Improper integrals
and their convergence. Comparison and limit tests .

Unit II : Continuity and differentiability of complex functions.
Analytic functions. Cauchy-Riemann equations. Harmonic
and Conjugate  functions. Milne Thompson method

Unit III : Elementary functions Mapping by elementary functions.
Mobius transformations. Fixed points. Cross ratio. Inverse
points and critical points. Conformal mappings.

Unit IV : Metric Spaces :Countable and uncountable sets. Definition
& examples of metric spaces. Neighbourhoods. Limit
points. Interior points. Open and closed sets. Closure,
Interior & boundary points. Sub-space of a metric space.
Cauchy sequences. Completeness. Cantor’s intersection
theorem. Baire category theorem.

Unit V : Compactness. Connectedness. Limit of functions. Uniform
continuous functions. Continuity and compactness.
Continuity and connectedness.

Reference Books :
1. R. R. Goldberg:Methods of Real  Analysis, Oxford IBH publish-

ing Co. New Delhi, 1970.
2. T. M. Karade, J. N. Salunke, K. S. Adhav, M. S. Bendre : Lectures

on Analysis, Sonu Nilu Publication, Nagpur.
3. Walter Rudin: Principles of Mathematical Analysis, International

students edition (Third edition )
4. T. M. Apostol :Mathematical Analysis, Narosa Publishing House,

New Delhi, 1985.,
5. S. Lang :  Undergraduate Analysis, Springer-Verlag New York,

1983.
6. D. Somasundaram & B. Choudhari :  A First Course in Mathemati

cal Analysis,  New Delhi. 1997.
7. Shanti Narayan : A Course of Mathematical Analysis, S. Chand &

Co., New Delhi.
8. P. K.  Jain & S. K. Kaushik : An Introduction to Real Analysis, S.

Chand & Co. New Delhi, 2000.
9. R. V. Churchiln and J.W.Brown, Complex Variables and Applica-

tions, 5th Edition, McGraw Hill, New York,1990
10. Mark J Ablowitz and  : A.S. Fokas, Complex Variable Introduc-

tion  and Application ,Cambridge University Press ,South Asian
Edition ,1998.

11.  Shanti Narayan : Theory of functions of Complex
Variable,,S.Chand and  Co. New Delhi.

12. E.T.Coption,:Metric Spaces, Cambridge University Press  ,1968.
13. P.K.Jain and K.Ahmed ,:Metric Spaces ,Narosa Publishing House,

New Delhi 1996.
14. G.F.Simmons :Introduction to Topology and Modern Analysis,

McGraw Hill, New York,1963

Semester V
5-S  Paper - X

( Modern  Algebra )

Unit I : Normal Subgroups: Definition, examples. Different
characterizations of normal subgroups, Algebra of normal
subgroups, Quotient group.

Unit II : Homomorphism and Isomorphism: Homomorphism,
Homomorphic image, Kernel of homomorphism,
Isomorphism of groups, Fundamental theorem of
homomorphism, Natural homomorphism.

Unit III : Ring: Definition, Examples , Properties of ring,
Commutative ring, Ring with unity, Zero divisor, Without
zero divisor, Boolean ring, Cancellation laws in rings,
Subring.

Unit IV : Integral domain and field: Definition, examples, field,
Subfield, Prime field, The field of quotients of an integral
domain, Characteristics of a ring.

Unit V : Polynomial rings: Division Algorithm theorem, Unique
factorization theorem for polynomials over a field,
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Polynomials over rational field, Gauss Lemma, The Eisenstein Criterion.
Unique factorization domain (UFD) (only Definition).

Reference Books:
1. I.N.Herstein:Topics in Algebra, Wiley Eastern Ltd., New

Delhi,1975.
2. N.Jocobson: Basic Algebra ,Vol. I and II

W.H.Freeman,1980(Hindustan Publishing  Co.
3. Shanti  Narayan :A Text  Book Of Modern Abstract Algebra, S.

Chand  and Co. ,New Delhi
4. K.B.Datta: Matrix and Linear Algebra, Prentice Hall of India

Pvt.Ltd.New Delhi,2000
5. P.B.Bhattacharya,  S.K.Jain and S.R.Nagpal : Basic Abstract Al-

gebra (IInd Edition)Cambridge University Press Indian Edi-
tion,1997

6. K.Hoffman and R.Kunze :Linear Algebra ,II nd Edition Prentice
Hall,Englewood Cliffs, New  Jersey,1971.

7. S.K.Jain, A Gunawardhana  and P.B.Bhattacharya : Basic Linear
algebra with MATLAB, Key College Publishing (Springer-
Verlag)2001

8. S. Kumaresan : Linear Algebra, A Geometric Approach,P Prentice
Hall of India  Pvt.Ltd.New Delhi,2000

9. Vivek  Sahai and Vikas  Bisht :Algebra,  Narosa  Publishing House ,1997.
10. D.s.Malik,J.N.Mordeson and M.K.Sen  :Fundamentals of Abstract

Algebra ,McGraw Hill International Edition 1997
11. T.M.Karade, J.N.Salunke, K.S.Adhav,  M.S.Bendre :Lectures on

Abstract Algebra.Sonu Nilu Publication.Nagpur(IInd Publication)

Semester  VI
6 S - Paper XI

( Linear Algebra )

Unit I : Vector Space :Definition and example of vector spaces.
Subspaces. Sum and direct sum of subspaces. Linear span.
Linear dependence, Independence  and their basic
properties.Basis , Finite dimensional vector spaces .
Existence theorem for bases. Invariance of the number of
elements of a basis set. Dimension.

Unit II   :   Linear Transformations: Linear transformation and their
representation as matrices. The algebra of linear transforma-
tions. The rank nullity theorem. Change of basis.

Unit III : Dual Spaces : Dual space. Bidual space and natural
isomorphism. Adjoint of a linear transformation. Eigen
values and eigenvectors of a linear transformation.

Unit IV : Inner Product Spaces :Inner product spaces. Cauchy-
Schwarz inequality. Orthogonal vectors. Orthogonal
complements. Orthonormal sets and bases. Bessel’s
inequality for finite dimensional spaces. Gram Schmidt
Orthogonalisation process.

Unit V : Modules : Modules, Submodules, Quotient modules.
Homomorphism and Isomorphism theorems.

Reference Books:
1. I.N.Herstein:Topics in Algebra, Wiley Eastern Ltd., New Delhi,1975.
2. N.Jocobson: Basic Algebra ,Vol. I and II W.H.Freeman,1980

(Hindustan Publishing  Co.)
3. Shanti  Narayan :A Text  Book Of Modern Abstract Algebra, S.

Chand  and Co. ,New Delhi
4. K.B.Datta:Matrix and Linear Algebra, Prentice Hall of India

Pvt.Ltd.New Delhi,2000
5. P.B.Bhattacharya,  S.K.Jain and S.R.Nagpal :Basic Abstract Alge-

bra (IInd Edition) Cambridge University Press Indian Edition,1997
6. K.Hoffman and R.Kunze,:Linear Algebra ,IInd Edition Prentice

Hall,Englewood Cliffs, New  Jersey,1971.
7. S.K.Jain, A Gunawardhana  and P.B.Bhattacharya:Basic Linear

algebra with MATLAB, Key College Publishing (Springer-Verlag),
2001

8. S. Kumaresan :Linear Algebra, A Geometric Approach,P Prentice
Hall of India  Pvt. Ltd. New Delhi,2000

9. Vivek  Sahai and Vikas  Bisht :Algebra,  Narosa  Publishing House,
1997.

10. D.S.Malik,J.N.Mordeson and M.K.Sen :Fundamentals of Abstract
Algebra ,McGraw Hill International Edition 1997

11. T.M.Karade, J.N.Salunke, K.S.Adhav,  M.S.Bendre :Lectures on
Abstract Algebra.Sonu Nilu Publication. Nagpur (IInd Publication)



Semester – VI
6 S - Paper-XII    (Optional)

( Graph Theory )

Unit I : Graph. Application of graphs, finite and infinite graphs,
incidence and degree, isolated vertex, pendent vertex and
null graph, isomorphism, subgraphs, walks, path and
circuits, connected graphs and components, Euler graph,
operation on graphs, Hamiltonian paths and circuits,
travelling salesman problem.

Unit II : Trees, some properties of trees, pendent vertices in a tree,
distance and centres in a tree, Rooted and binary trees, On
counting trees, spanning trees.

Unit III : Fundamental circuits, Cutsets, Some properties of cutesets,
all cuteset in a graph, fundamental circuits and cutsets,
connectivity and separability, planer graphs, Kurutowski’s
two graphs, different representation of planer graph,
detection of planarity.

Unit IV : Vector space associated with a graph, circuit and cuteset
subspaces, Orthogonal vectors and spaces, Intersection and
joint of WΓ  and WS.

Unit V : Incidence matrix, Submatrix of A(G), Circuit matrix,
Fundamental circuit matrix B, Rank of B, an application to
a switching network, cuteset matrix, path matrix, adjacency
matrix, the relationship among A f  , A f  and Cf.

Reference Books:
1. Narsingh Deo: Graph Theory with Application to Engineering and

Computer Science, Prentice Hall Of India, New Delhi.,
2. Richard Johnson- Baugh : Discrete Mathematics,Macmillan Pub-

lishing Company 886,Third Avenue New York 10022
3. Olympia Nicodemi : Discrete Mathematics,C.B.SPubl.and Dis-

tributors 485,Jain Bhavan Bholanath Nagar Shahadara New Delhi-
32 India

4. Frank Harare : Graph Theory ,Narosa Publishing House ,307 ,Shiv
Centre D.B.C. Sector Ku Bazar New Bombay 400704,

5. S.A.Choudum: A first Course In Graph Theory, McMillan India
Ltd. Mercatile HouseMagazine Street Bombay 10
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6. E.L.LIU : Elements of Discrete Mathematics, McGraw Hill Book
Company,New York

7. Seymour Lipschiutz and Marc Lipson : Discrete Mathematics
,TMH NewDelhi (Schaum Outline series) IInd Edition.

8. J.N.Salunke :Boolean Algebra  and Graph Theory Laxmi Publi-
cation Akot.

Semester VI
6 S – Paper XII (Optional )

( Special Theory of Relativity )

Unit  I : Review of Newtonian Mechanics:

Inertial frames. Speed of light and Galilean relativity
Relative character of space and  time. Postulates of Special
theory of relativity. Lorentz Transformations and its
geometrical interpretation. Group properties of
transformation.

Unit II : Relativistic Kinematics:

Composition of parallel velocities. Length contraction. Time
Dilation. Transformation equation for components of
velocities and acceleration of a particle and Lorentz
contraction factor.

Unit III : Geometrical representation of Space-Time:

Four dimensional Minkowskian space-time of relativity.
Time like, Light Like and space like intervals. Proper time.
World line of a particle. Four vector and tensors in
Minkowskian space-time.

Unit IV : Relativistic Mechanics:

Variation of mass with velocity. Equivalence of mass and
energy. Transformation equations for mass, momentum and
energy. Relativistic force and transformation equations for
its components. Relativistic Lagrangian and Hamiltonian.

Unit V : Electromagnetism:

Maxwell’s equation in vacuum. Propagation of electric and
magnetic field strengths. Transformation equations for
electromagnetic four potential vector. Transformation



7 8

equations for electric and magnetic field strengths. Gauge
transformation. Lorentz invariance of Maxwell’s equations.
Lorentz force on a charged particle.

Reference Books:
1. T.M.Karade, K.S.Adhav and M.S.Bendre: Lectures on Spacial

Theory of Relativity ,Sonu Nilu Publication, Nagpur
2. C.Molar : The Theory of Relativity, Oxford Clarendon Press, 1952
3. P.G.Bergman : Introduction to The Theory of Relativity, Prentice

Hall of India,Pvt.Ltd.1969
4. J.L.Anderson  :Principles of Relativity Physics, Academic Press,

1967
5. V.A.Ugarov : Special Theory of Relativity, Mir Publishers, 1979
6. R.Resnick :Introduction to Special Relativity Wiley

Eastern,Pvt.Ltd.1972

Semester – VI
6 S – Paper XII ( Optional )
( Mathematical Modelling )

Unit I : The Process of applied mathematics. Setting of First-or-
der differential equations – Qualitative solutions Sketch-
ing.

Unit II : Difference and Differential Equation growth models.
Singled species population models. Population growth –
An age structure model. The spread of Technological
innovation.

Unit III : Higher order linear models : A model for the detection of
diabetes. Combat modes. Traffic models-Car-following
models. Equillibrium speed distributions.

Unit IV : Non-linear population growth models. Prey-Predator
models. Epidemic growth models. Models from politi-
cal Science Proportional representation – cumulative  vot-
ing, comparison voting.

Unit V : Applications in Ecological and Enviornmental subject
areas. Urban waste water management planning.

Reference Books :
1. Vol. 1 Differential equation models, Eds. Martin Barun, C. S.

Coleman D. A. Drew.
2. Vol. 2 Political and Related Models. Steven J. Brams, W. F. Lucas,

P. D. Straffin (Eds.)
3. Vol.3 Discrete and System models. W. F. Lucas, F. S. Roberts, R.

M. Thrall.
4. Vol. 4 Life Science Models. H. M. Roberts & M. Thompson.
5. All Volumes published as modules in Applied Mathematics,

Springer-Verlag, 1982.

2 : PHYSICS
Semester-V

5S  PHYSICS

Unit I : Origin of Quantum Mechanics                              (12 L)
1. Historical Background: Failure of classical wave theory

in explaining   Black body radiation and Photoelectric
Effect; Compton Effect Qualitative explanation only

2. Assumptions of Planck’s Quantum Theory
3. Wave Particle Duality
4. Matter Waves: De Broglie Hypothesis, Davisson

Germer experiment
5. Concept of Wave Packet, Phase velocity, group

velocity and relation between them.
6. Heisenberg’s uncertainty principle: Different forms of

uncertainty principle; Thought experiments: single slit
diffraction and Gamma ray microscope

Unit II : The Schrodinger equation and its applications     (12 L)
1) Wave function and its physical significance
2) Schrodinger time dependent equation
3) Separation in time dependent and time independent

parts
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4) Operators in quantum Mechanics

5) Eigen functions and Eigen values

6) Particle in one dimensional and three dimensional box
(Energy eigen values)

7) Qualitative analysis of potential barrier Tunneling
effect)

8) Simple Harmonic Oscillator (Qualitative analysis of
Zero point energy)

Unit III : Atomic and Molecular Spectrocopy                       (12 L)

Vector Atom Model: Quantum Numbers, Stern Gerlach
experiment; selection rules, l-s and j-j coupling, Types of
spectra – Emission & absorption spectra.

X-rays: Continuous X-ray spectrum, Duane and Hunt’s law,
characteristic X-ray spectra, Mosley’s law.

Raman Effect: stoke’s and anti-stoke’s lines, Quantum
theory of Raman effect, Experimental arrangement for
Raman Spectroscopy.

Unit IV : Nuclear Physics               (12 L)

Detection of charged particles; G. M. counter, Binding
energy and Mass defect, stability of nuclei

Alpha Decay: Range of Alpha particles, Geiger - Nuttal
law and Gamow’s explanation of alpha decay (qualitative)

Beta decay: Types and Pauli’s Neutrino Hypothesis

Nuclear Fission, Nuclear fusion (concepts only), Nuclear
reactors.

Unit V : Hybrid parameters- low frequency equivalent of CE
amplifier & its analysios., Bais stability & thermal runway
(qualitative). General principles of amplifier classification,
RC coupled amplifier, equivalent circuits & gain at low,
medium & high frequency (qualitative), gain-frequency
response. Noise & distortion in electronic circuits.

Unit VI : Feedback in amplifiers- negative feedback, advantages of
negative feedback, positive feedback. Phase shift, Wein
bridge, Hartley & Colpits Oscillators. Multi-vibrators –
astable, monostable & bistable.

Practical : The distribution of marks for practical examination will be
as follows:

Record Book 10 marks
Viva-voce 10 marks
Experiment 20 marks
Assignment 10 marks

—————————————————————————
Total 50 marks

—————————————————————————
a) A student will have to perform at least ten experiments per semes-

ter.
b) The semester examination will be of Four Hour duration and stu-

dent will have to perform one experiment in the semester exami-
nation.

c) In assignment, every student should be asked to submit the de-
tailed report on one of experiments he or she has performed. The
detailed report should include the theoretical background of the
experiment.
1. To study RC coupled amplifier- variation of gain with load.
2. To study phase shift oscillator.
3. To study Wein bridge  oscillator.
4. To study Hartlay  oscillator.
5. To study Colpits  oscillator.
6. To determine ‘e’ by Millikan’s oil drop experiment.
7. To determine ‘e’ by Thomsons method.
8. Determination of Rydberg’s constant.
9. To study absorption spectrum of Iodine vapors.
10. To study Raman spectrum.
11. To identify elements in optical line spectrum.
12. To determine absorption coefficient of material for gamma

rays.
13.  Determination of Hybrid parameters.
14.  Study of monostable multivibrator.
15. Study of astable multivibrator.
16. Study of  an amplifier - with & without feedback.
17. Determination of Plank's Constant by using LED.



18. To study characteristics of Zener diode.
19. Study of LED characteristics.
20. Study of characteristics of Laser.
21. Study of Emitter  follower.

6S  PHYSICS
STATISTICAL MECHANICS AND SOLID STATE PHYSICS

UNIT-I : Statistical Mechanics

Phase space, unit cell, microstates, macrostates, energy
states, density of energy states, probability &
thermodynamic probability, principle of equal a priori
probabilities, most probable distribution, Boltzman entropy
relation.

Maxwell Boltzman statistics, and its application to
molecular speed distribution, Average speed, rms speed &
most probable velocity.

UNIT-II: Distinguishable & indistinguishable particles, concepts of
boson &fermions.

Bose – Einstein statistics : Thermodynamic probability, most
probable distribution, application of BE statistics to black
body radiation.

Fermi- Dirac distribution : Thermodynamic  probability,
Most probable distribution ,Fermi function, Fermi energy
& Fermi temperature.

UNIT-III : Crystallography

Solids: - Amorphous and Crystalline Materials; Unit Cell.
Millar Indices, Reciprocal Lattice, Coordination Number.
Types of Lattices: Diffraction of x-rays by Crystals. Bragg’s
Law: Determination of lattice parameters of NaCl crystal.

Defects in solids – points, line & plane defects.

UNIT -IV :Electrical Properties of Materials

Motion of electron:- Free electrons; conduction electrons,
electron collision; mean free path, conductivity & Ohm’s
law; density of states; concept of Fermi energy.
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Band structure : Electron in periodic potential, nearly free
electron model (qualitative), energy band, energy gap,
metals, isulators and semiconductors.

UNIT-V : Magnetic Properties of Materials

Atomic magnetic moment; magnetization vector; magnetic
susceptibility; Dia -, Para-, and Ferromagnetic Materials;
Classical Langevin Theory of dia and Paramagnetic
Domains; Quantum Mechanical Treatment of
Paramagnetism; Curie’s law, Weiss’s law;. Hysteresis and
Energy Loss.

UNIT-VI: Superconductivity & Nano Technology

Superconductivity: Introduction to Superconductors;
Critical Temperature; Critical magnetic field; Meissner –
effect; Type I and type II Superconductors, Idea of BCS
theory (No derivation), Cooper pair; Applications of
superconductors.

Nano Technology: Introduction to nano size materials, brief
History of Nano materials, Effect of reduction of dimensions
on physical properties; quantum size effect; Applications
of nano materials in different fields.

Practical : The distribution of marks for practical examination will be
as follows:

Record Book 10 marks
Viva-voce 10 marks
Experiment 20 marks
Assignment 10 marks

——————————————————————
Total 50 marks

——————————————————————
a) A student will have to perform at least ten experiments per

semester.
b) The semester examination will be of Four Hour duration and

student will have to perform one experiment in the semester
examination.

c) In assignment, every student should be asked to submit the



detailed report on one of experiments he or she has performed.
The detailed report should include the theoretical background of
the experiment.

LIST OF EXPERIMENTS:
1 To study crystal models and identification of crystal planes.
2 To study Characteristics of Photocell
3 To determine Planck’s constant using photocell
4 To determine energy gap of semiconductor using four probe

method.
5 To determine activation energy of Thermister.
6 To determine energy gap of semiconductor using reverse bias

method
7 To study  hysterisis losses in  transformer core and plot B-H curve.
8 To measure magnetic susceptibility of solids.
9 To study thermo emf using thermocouple.
10 To Determination of temperature coefficient of resistance of

platinum using platinum resistance thermometer.
11 To determine lattice parameter using X-ray diffraction pattern.
12 To determine half life period of radioactive substance by GM

counter
13 Determination of dislocation density in alkali halide crystals.
14 Demonstrations- Any 4 demonstrations equivalent to 2

experiments
15 Mini project equivalent to 2 experiments.
16 Computer aided demonstrations (Using computer simulations or

animations) (Any 2 demonstrations equivalent to 2 experiments)
17 To study characteristics of Photo diode.
18 To study Zener regulated power supply.
19 Study of transistorized regulated power supply, series pass tran-

sistor.
20. Determination of velocity of sound by using sonometer wire.
21. Determination of velocity of ultrasonic wave in liquids.
22. Determination of Band gap energy of a pn junction / zener diode.
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REFERENCE BOOKS:
1. Thermodynamics and statistical mechanics-Brijlal Subramanium
2. Statistical Mechanics – An Elementary Outline – Avijit Lahiri –

Universities Press
3. Statistical and Thermal physics - By Lokanathan, R.S. Gambhir,
4. Fundamentals of statistical and thermal physics  - By F.Reif
5. Perspectives of modern physics - By A. Beiser
6. Fundamental of Statistical Mechanics - By B.B. Laud
7.  A primer of Statistical Mechanics - By R.B. Singh
8. Statistical Mechanics - By Gupta, Kumar
9. Solid State Physics, S.O.Pillai, 3rd Edition, New Age Interna-

tional (P) Ltd, Publisher, (1999).
10. Solid State Physics – By Kakani and Hemrajani, S. Chand

Publication.
11. Solid State Physics - By Saxena, Gupta and Saxena, Pragati

Prakation.
12. Introduction to Solid State Physics, Charles Kittel, John Wiley

and Sons, 7th Edition.
13. Solid State Physics, A.J.Dekker, Macmillan India Ltd, (1998).
14. Solid State Physics, R.K. Puri, V.K. Babbar, S. Chand Publica-

tion.
15. Problems in Solid State Physics, S.O. Pillai, New Age Interna-

tional (P) Ltd.
16. Solid State Physics, Palanyswamy.
17. Solid State Physics, David, Snoke, Pearson Publication.
18. Introduction to Nanoscience & Nanotechnology by K. K.

Chattopadhyay and A. N.Banerjee, Publisher: PHI Learning and
Private Limited

19. Nanotechnology, Rakesh Rathi, S Chand & Company, New Delhi
20. Nanotechnology: Principles and Practices by Sulbha K Kulkarni,

Capital Publishing Co. New Delhi.

References :
1. IGNOU : Practical Physics Manual
2. Saraf : Experiment in Physics
3. S.P. Singh : Advanced Practical Physics
4. Melissons : Experiments in Modern Physics

******



3 : CHEMISTRY
Semester-V

5S Chemistry
(Effective from session 2015-16)

The examination in Chemistry of Fifth semester shall comprise
of one theory paper, internal assessment and practical examination.
Theory paper will be of 3 Hrs. duration and carry 80 marks. The internal
assessment will carry 20 marks. The practical examination will be of 6
hours duration and carry 50 marks.

The following syllabi is prescribed on the basis of six lectures
per week and 6 practical periods per batch per week. Each theory paper
has been divided into 6 units. There shall be one question in every unit
with internal choice for each of 12 marks & one compulsory question
covering all the syllabus of Semester-V (8 marks).

5S Chemistry
Total Lectures: 84      Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit I    14L
A]    Coordination Compounds: Important terms namely molecular
or addition compounds, double salts, complex salts, complex ion,
ligand, coordination number, central metal ion, etc. Werner’s theory
of coordination and its experimental verification on the basis of
conductance data and formation of AgCl precipitate in case of
cobaltammines. Sidgwick’s electronic interpretation and its drawbacks,
effective atomic number. IUPAC rules for nomenclature of coordination
compounds. Structural isomerism-ionization, linkage and coordination
in complexes. Geometrical isomerism in octahedral complexes of the
type Ma4b2, Ma3b3 , Ma2b2c2, Ma4bc, M(AA)2b2. Square planar
complexes of the type Ma2b2 and Ma2bc. Optical isomerism in
octahedral complexes of type Ma2b2c2, Mabcdef, M(AA)3, M(AA)2b2
and tetrahedral complexes of the type Mabcd and M(AA)2. Optical
isomerism in square planar complexes. Valence bond theory as applied
to structure and bonding in complexes of 3d-series elements (Only 4
and 6 coordinates complexes). Inner and outer orbital complexes.
Magnetic properties of complexes of 3d series elements. Limitations
of VB theory. [11]
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B]  Chelates : Definition, classification and applications of chelates
in analytical chemistry. Stability of chelate with special
reference to chelate effect. [3]

Unit II 14L
A] Crystal Field Theory (CFT): Postulates of CFT, Crystal field

splitting in octahedral, distorted octahedral, square planar
tetrahedral complexes, concept of CFSE, high spin and low
spin complexes on the basis of Ä0 and pairing energy,
distribution of electrons in t2g and eg orbitals in high spin and
low spin octahedral complexes. Factor affecting magnitude of
crystal field splitting in octahedral complexes. [8]

B] Electronic Spectra of Transition Metal Complexes : Introduction
to spectra, selection rules for d-d transitions, spectroscopic
terms-determination of  ground term symbols for d1 to d10,
spectra of d1 and d9 octahedral complexes, Orgel diagram for
d1 and d9 states, electronic spectrum of [Ti(H2O)6]

3+ complex
ion. Spectrochemical series. [6]

Unit III 14L
A] Heterocyclic compounds: Nomenclature, Pyrrole: Synthesis from

acetylene, succinimide and furan, Basicity, Electrophilic
substitution reactions (orientation) – nitration, sulphonation,
acetylation and halogenation , Molecular orbital structure. [4]

Pyridine: Synthesis from acetylene and pentamethylene diamine
hydrochloride, Basicity, Electrophilic substitution reactions
(orientation) – nitration, sulphonation, Nucleophilic
substitution reactions (orientation)- with NaNH2, C6H5Li and
KOH.  [3]

B] Organometallic compounds: Grignard reagents: Methyl
magnesium bromide- Synthesis from methyl bromide (only
reaction) Synthetic applications: Electrophilic substitution
reactions-formation of alkanes, alkenes, higher alkynes and
other organometallic compounds, Nucleophilic substitution
reactions- Reaction with aldehydes and ketones, ethylene oxide,
acetyl chloride, methyl cyanide and CO2. [4]
Methyl lithium-Synthesis and reaction with water,

formaldehyde, acetaldehyde, acetone, ethylene oxide and CO2.
[3]



Unit IV 14L
A] Dyes: Classification on the basis of structure and mode of

application, Preparation  and uses of Methyl orange, Crystal
violet, Phenolphthalein , Alizarin and Indigo. [5]

B] Drugs: Analgesic and antipyretics: Synthesis and uses of
phenylbutazone. Sulpha drugs: Synthesis and uses of
sulphanilamide and sulphadiazine. Antimalarials: Synthesis of
chloroquine from  4,7-dichloroquinoline and its uses. [5]

C] Pesticides: Insecticides:Synthesis and uses of malathion.
Herbicides: Synthesis and uses of 2,4-dichloro phenoxy acetic
acid (2,4-D). Fungicides: Synthesis and uses of thiram
(tetramethyl thiuram disulphide. [4]

Unit V- Photochemistry 14L
(i) Photochemical and thermal reactions. (ii) Lambert’s law - Statement

and derivation. Beer’s law - Statement and derivation. Reasons
for deviation from Beer’s law. (iii) Laws of photochemistry. (iv)
Quantum yield of photochemical reaction. Reasons for high and
low quantum yield. Experimental determination of quantum
yield. Photosensitized reaction. (v) Kinetics of photochemical
decomposition of HI. (vi) Fluorescence and Phosphorescence.
Selection rule for electronic transition. Internal conversion and
inter-system crossing. Explanation of fluorescence and
phosphorescence on the basis of Joblonski diagram. (vii)
Chemiluminescence and Bioluminescence with examples. (viii)
Numericals. [14]

Unit VI- Molecular Spectroscopy 14L
(i) Electromagnetic radiation, characteristics of electromagnetic radiation

in terms of wavelength, wave number, frequency and energy of
photon. Spectrum of electromagnetic radiation. (ii) Types of
spectra - Emission and absorption spectra, atomic and molecular
spectra, line and band spectra (iii) Translational, vibrational,
rotational and electronic motion. The degree of freedom in each
motion. (iv) Energy level diagram of a molecule indicating
electronic, vibrational and rotational transitions. (v) Condition
for pure rotational spectrum (i.e. microwave active molecules),
selection rule for rotational transition. Derivation of expression
for moment of inertia of a diatomic rigid rotor. Isotope effect.
Applications of microwave spectroscopy for the determination
of moment of inertia and bonding. (vi) Condition for exhibiting
vibrational spectra (i.e. IR active molecule), selection
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rule for vibrational transition. Vibrational energy levels of a
simple harmonic oscillator. Zero point energy, position of a
spectral line. Determination of force constant of a covalent bond.
(v) Raman effect - Raman’s spectrum of a molecule. Condition
for exhibiting Raman spectrum (i.e. Raman active molecule),
selection rule for rotational transitions. Pure rotational spectrum
of diatomic molecule, vibrational Raman spectrum of a diatomic
molecule. (vii) Numericals. [14]

Semester- V
5S Chemistry Practicals

Total Laboratory sessions: 26       Marks: 50
Exercise 1: Inorganic Preparations          12 Laboratory sessions
1. Preparation of tetraamminecopper(II)sulphate.
2. Preparation of hexaamminenickel(II)chloride.
3. Preparation of potassiumtrioxalate aluminate(III).
4. Preparation of Prussian blue.
5. Preparation of chrome alum.
6. Preparation of sodium thiosulphate and dithionite.
(Comment on VB structure, magnetic properties and color of 1, 2 and
3 complexes)
Exercise II: Physical Chemistry experiments   14 Laboratory sessions
(Standard oxalic acid solution should be prepared by the students)
1. To determine strength of given HCl solution conductometrically.
2. To determine strength of given CH3COOH solution

conductometrically.
3. To determine strength of given HCl solution potentiometrically.
4. To determine strength of HCl and CH3COOH in a given mixture

conductometrically.
5. To determine redox potential of Fe+2/Fe+3 system potentiometrically.
6. To determine molecular weight by Rast’s method.
7. To determine specific rotation of optically active compound by

Polarimeter.



Distribution of Marks for Practical Examination
Time: 6 hours  (One Day Examination) Marks: 50

Exercise-I       ………..................... 18
Exercise-II      ………..................... 18
Viva-Voce       ………..................... 07
Record           ………..................... 07

     —————
  Total: 50

Semester- VI
6S Chemistry

Total Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit I 14L
A] Kinetic Aspects of Metal Complexes : [6]

Thermodynamic and kinetic stability of the complexes, factors
affecting stability of complexes. Brief idea about substitution reactions,
SN1-dissociative and SN2-associative mechanism. Labile and inert
complexes. Factors affecting lability of complexes namely arrangement
of d-electrons (on the basis of VB theory), size of central metal ion,
charge of central metal ion, geometry of complexes. Substitution reactions
in square planar complexes mechanism.

B] Analytical Chemistry :
1) Spectrophotometry and Colorimetry :- [4]

Concept of ëmax, Beer-Lambert’s law (Only statement and final
equation, no derivation). Calibration curve and its importance. Validity
and limitations of Beer-Lambert’s law. Verification of Beer’s law. Block
diagram of colorimeter and spectrophotometer with brief description of
each component and its function. Difference between colorimetric and
spectrophotometric technique for determination of concentration of metal
ion (Example of determination of Cu(II).

2) Paper Chromatography :- [4]
Definition and classification of chromatographic techniques.

Principle of differential migration. Principle and technique of paper
chromatography -ascending, descending and circular , Rf value and factors
affecting Rf value.

Unit II 14L
A] Organometallic Chemistry : [5]

Definition, nomenclature and classification of organometallic
compounds. Metal carbonyls- definition and classification. Preparation,
properties, structure and bonding in Ni(CO)4, Fe(CO)5, Cr(CO)6. Nature
of M-C bond in metal carbonyls.
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B] Inorganic Polymers: [5]
Definition and classification. Silicones: preparation, properties

structure and bonding and applications. Phosphonitrile halides
polymers- preparation, properties, structure and bonding in cyclic
polymers.

C] Bio-inorganic Chemistry: [4]
Essential and trace elements in biological processes. Biological role

of Na+, K+, Ca2+ and Mg2+ ions. Metalloporphyrins-Haemoglobin and
Myoglobin and their role in oxygen transport.

Unit III 14L
A] Electronic spectroscopy:

Introduction, theory, instrumentation, types of electronic transitions,
presentation of electronic spectrum, terms used- chromophore,
auxochrome, bathochromic shift, hypsochromic shift, hyperchromic
effect and  hypochromic effect , Applications in the structure
determination of  dienes, á,â-unsaturated aldehydes and ketones,
aromatic compounds.  [7]

B] Infrared spectroscopy:
Introduction, Types of molecular vibrations- stretching and bending,

Calculation of vibrational modes, force constant, instrumentation,
interpretation of IR, H-stretching, triple bond, double bond and Finger
print regions, IR spectra of H2O, CO2, C2H5OH, CH3CHO, CH3COOH
and CH3CONH2. [7]

Unit IV 14L
A] NMR spectroscopy: Introduction, spin quantum number, instrumentation,

Aspects of NMR- number of signals(equivalent and non-equivalent
protons), positions of signals(chemical shift), intensities of signals,
splitting of signals(spin-spin coupling), coupling constant, applications.

[8]
B] Mass spectroscopy:

Introduction, theory, instrumentation-(ion sources), Mass spectra
of neopentane and methanol, molecular ion peak, base peak, metastable
peak, Rules of fragmentation, applications. [6]

Unit V- Elementary Quantum Mechanics 14L
(i) Limitations of classical mechanics. Plank’s quantum theory (postulates

only). Photoelectric effect - Experiments, observation and Einstein’s
explanation. Compton effect and its explanation. (ii) de Broglie
hypothesis of matter waves. de Broglie’s equation. Heisenberg’s
uncertainty principle. (iii) Classical wave equation, derivation of time
independent Schrodinger’s wave equation in one-dimension and its
extension to a three-dimensional space. Well behaved wave function,
physical significance of wave function (Born interpretation). (iv)
Application of Schrodinger wave equation to a particle in one-



dimensional box and its extension to a three-dimensional box. Concept
of atomic orbital. (v) Numericals. [14]

Unit VI 14L
A] Electrochemistry: (i) Types of electrode - Standard hydrogen electrode,

Calomel electrode, Quinhydrone electrode and Glass electrode.
Principle of Potentiometric titration. Study of acid-base, redox and
precipitation titration. (ii) pH of a solution and pH scale. Determination
of pH of a solution using hydrogen, quinhydrone and glass electrodes.
Advantage and disadvantage of these electrodes. pH-metric titrations.
Determination of pka of a weak acid by pH-metric measurement. (iii)
Concentration cells - Types of concentration cells, concentration cell
without transfer and determination of its emf. (iv) Numericals   [6]

B] Nuclear Chemistry: (i) Shell model of a nucleus - Assumptions, evidences
for existence of magic numbers, advantages and limitations. (ii) Liquid
drop model of a nucleus -  Assumptions, similarities between nucleus
and liquid drop, advantages and limitations, explanation of nuclear
fission reaction on the basis of liquid drop model. (iii) Nuclear force
and its explanation on the basis of Meson theory. (iv) Characteristics
of nuclear reaction, difference between nuclear and chemical reactions.
Calculation of Q value of a nuclear reaction. (v) Characteristics of
nuclear fission reaction, fission yield. Fission reaction as an alternative
source of energy. (vi) Nuclear fusion reaction - Characteristic of a
nuclear fusion reaction. Thermonuclear reactions as a source of energy
of sun and other stars. Fusion reactions as a potential future source of
energy. (vii) Applications of radio isotopes in industry, agriculture,
medicines and bio-sciences with two examples each. (viii) Numericals.

[8]
Semester- VI                  6S Chemistry Practicals
Total Laboratory sessions: 26 Marks: 50
Exercise I: Organic Chemistry Experiments:   16 Laboratory sessions
1. Estimation of formaldehyde.
2. Estimation of glycine.
3. Estimation of ascorbic acid (vitamine C).
4. Estimation of phenol by bromination method.
5. Estimation of aniline by bromination method.
6. Estimation of urea by hypobromite method.
7. Estimation of unsaturation by bromination method.
8. Determination of iodine value of oil.
9. Determination of equivalent weight of an ester by saponification.
10. Separation of a mixture of methyl orange and methylene blue by thin

layer chromatography (using benzene).
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11. Separation of a mixture of 2,4-dinitro phenyls of acetaldehyde and
benzaldehyde by thin layer chromatography(using benzene : petroleum
ether = 3:1).

12. Separation of a mixture of dyes by thin layer chromatography (using
cyclohexane:ethyl acetate = 8.5:1.5).

13. Separation of a mixture of 2,4-dinitro phenyls of acetaldehyde and
benzaldehyde by thin layer chromatography (using toluene: petroleum
ether).

Exercise II: Physical Chemistry experiments     10 Laboratory sessions
1. To determine dissociation constant of weak acid by conductometry.
2. To determine dissociation constant of weak acid by potentiometry.
3. To study potentiometric titration of KCl and AgNO3.
4. To determine dissociation constant of dibasic acid by pH-metry.
5. To verify Beer’s Lambart’s law using KMnO4/K2Cr2O7.
6. To determine pH of a soil sample by pH-meter.
7. To determine solubility and solubility product of sparingly soluble salts

conductometrically.
8. To study strong acid and strong base titration by pH-metry.

Distribution of Marks for Practical Examination
Time: 6 hours    (One Day Examination) Marks: 50
Exercise-I ……….. 18
Exercise-II ……….. 18
Viva-Voce ………. 07
Record .………. 07

——————
Total: 50

Books Recommended: (Common for Semester V and Semester VI)
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia- S.

Naginchand & Co.,   Delhi.
2. Text book of Inorganic Chemistry by A.K. De, Wiley East Ltd.
3. Selected Topics in Inorganic Chemistry by Malik, Tuli and Madan- S.

Chand & Co.
4. Modern Inorganic Chemistry by R.C. Agrawal, Kitab Mahal.
5. Instrumental Methods of analysis by Chatwal and Anand, Himalaya

Publishing House.
6. Concise Inorganic Chemistry by J.D. Lee, ELBS.
7. Inorganic Chemistry by J.E. Huheey- Harper & Row.
8. Fundamental concepts of Inorganic Chemistry by E.S. Gilreath, McGraw

Hill book Co.
9. Modern Inorganic Chemistry by W.L. Jolly, McGraw Hill Int.
10. Chemistry Facts, Patterns & Principles by Kneen, Rogers and Simpson,

ELBS.



11. Theoretical Principles of Inorganic Chemistry by G.S. Manku, Tata
McGraw Hill.

12. Inorganic complex compounds by Murmann, Chapman & Hall.
13. Text book of Inorganic Chemistry by K.N. Upadhyaya, Vikas

Publishing House, Delhi.
14. Advanced Practical Inorganic Chemistry by Gurdeep Raj, Goel

Pulishing House, Meerut.
15. Co-ordination Chemistry by D. Banerjee, TMH Publication.
16. Text book of Inorganic Chemistry by B.J. Joshi, P.J. Bahad, P.R.

Mandlik, R.M. Kedar, C.B. Deshpande, V.V. Parhate published by
Amravati University Chemistry Teachers Association with Bokey
Prakashan, Amravati.

17. Text book of Inorganic Chemistry by Bhadange, Pagariya, Deshmukh,
Joshi, Bombatkar, Mandlik, Bokey Prakashan, Amravati.

18. Organic Chemistry by R.T. Morrison & R.T. Boyd, 6th edition, PHI.
19. Organic Chemistry by Pine, 5th edition.
20. Organic Chemistry Vol. I, II and III by Mukharjee, Singh and Kapoor-

Wiley Eastern.
21. Organic Chemistry by S.K. Ghosh.
22. Reaction Mechanism in Organic Chemistry by S.M. Mukharjee and

S.P. Singh.
23. Spectroscopy of Organic Compounds by P.S. Kalsi.
24. Stereochemistry and mechanism through solved problems by P.S.

Kalsi.
25. Organic Chemistry by TWG Solomons, 4th edition, John Wiley.
26. Hand Book of Organic Analysis by H.J. Clarke, Arnold Heinmen.
27. Text book of Practical Organic Chemistry by A. I. Vogel.
28. Text book of Organic Chemistry by P.R. Rajput, S.N. Bhosale, Y.K.

Meshram, V.G. Thakre, Dr. S.P. Deshmukh, A.R. Mankar, published
by Amravati University Chemistry Teachers Association with Bokey
Prakashan, Amravati.

29. Text book of Organic Chemistry by P.S. Kalsi published by
Macmilllan India Ltd., 1999, Delhi.

30. Practical Organic Chemistry by F.G. Mann, B.C. Saunders, Orient
Longman.

31. Comparative Practical Organic Chemistry (Qualitative Analysis) by
V.K. Ahluwalia and Sunita Dhingra, Orient Longman.

32. Comprehensive Practical Organic Chemistry (Preparation and
Qualitative Analysis) by V.K. Ahluwalia and Renu Agrawal, Orient
Longman.

33. Physical Chemistry: Walter, J. Moore, 5th edn., New Delhi.
34. Physical Chemistry: G.M. Barrow, McGraw Hill, Indian Edn.
35. Principles of Physical Chemistry: Maron and Prutton.
36. Principles of Physical Chemistry: Puri, Sharma and Pathaniya.
37. Physical Chemistry: P.W. Atkins, 4th Edn.
38. Text book of Physical Chemistry: P.L. Sony, O.P. Dharma.
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39. Physical Chemistry: Levine.
40. Practical Physical Chemistry: Palit and De.
41. Practical Physical Chemistry: Yadao.
42. Practical Physical Chemistry: Khosla.
43. Laboratory Mannual of Physical Chemistry: W.J. Popiel.
44. Practical Chemistry: Dr. S.B. Lohiya, Bajaj publication, Amravati.
45. Text book of Physical Chemistry by S.B. Phadke, G.N. Chaudhari,

S.S. Kabra, R.G. Bhangale, A.B. Patil, S.K. Rithe published by
Amravati University Chemistry Teachers Association with Bokey
Prakashan, Amravati.

List of equipments/apparatus required for the Chemistry Practicals for
B.Sc.
1. Abbe’s Refractometer 02 nos./batch
2. Viscometer 10 nos./batch
3. Stalagmometer 10 nos./batch
4. Melting Point Apparatus 10 nos./batch
5. Thermometer 0-360oC 20 nos./batch
6. Thermometer 0-110oC 20 nos./batch
7. Analytical balance 15 nos./batch
8. Weight box 15 nos./batch
9. Density Bottles 20 nos./batch
10. Kipp’s Apparatus 02 nos./batch
11. Quick fit Distillation Assembly/Multipurpose assembly    10 nos./batch
12. Sintered Glass Crucible 20 nos./batch
13. Silica Crucible 20 nos./batch
14. Vacuum Suction Pump 02 nos./lab.
15. Potentiometer 02 nos./batch
16. Metzer Electronic one pan balance 01 nos./lab.
17. Filtration flask with Buckner Funnes       100ml 10 nos./batch

         250ml 05 nos./batch
         500ml 02 nos./batch

18. Desiccators 10 nos./batch
19. Magnetic Stirrer 10 nos./batch
20. Water Suction 10 nos./batch
21. Conductometer with Conductivity Cell 04 nos./batch
22. Colorimeter 02 nos./batch
23. pH Meter 02 nos./batch
24. Chromatographic Jar 05 nos./batch
25. Separating funnels 250ml, 500ml 05 nos./batch
26. Hot Air Oven 02 nos./lab.
27. Hot-Cold Air Blower 01 no./lab.
28. Centrifuge machine (Electrically Operated) 02 nos./lab.
29. Deioniser/ Water Still (Electrically Operated) 01 no./lab.



30. Hot Plate/ Heating Mantle 05 nos./batch
31. Models of Elements
      (Seven Crystal types and their symmetry) 01 no./batch
32. Flame Photometer 02 nos./batch
33. Spectrophotometer 02 nos./batch
34. Shaking Machine 01 no./batch
35. Polarimeter 02 nos./batch

*****
4. INDUSTRIAL CHEMISTRY (REGULAR/VOCATIONAL)

The examination in Industrial Chemistry (Regular/ Vocational) of
Fifth semester shall comprise of one theory paper, internal assessment
and practical examination. Theory paper will be of 3 Hrs. duration and
carry 80 marks. The internal assessment will carry 20 marks. The prac-
tical examination will be of 6 to 8 hours duration and carry 50 marks.
         The following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question cover-
ing all the syllabus of Semester-V (8 marks).

B.Sc. Part- III (Semester- V)
5S Industrial Chemistry (Regular/ Vocational)

Chemical Process Economics, Heavy and Fine Chemicals

Total Lectures: 84       Marks: 80
Note: Figures to the right hand side indicate number of lectures.

Unit-I : [14]
Manufacturing of the following:- Ammonia, nitric acid,
ammonium sulphate, ammonium nitrate, caustic soda,
chlorine, ammonium phosphate, superphosphate, triple
superphosphate with reference to following considerations:
i) Consumption pattern ii) Raw materials
iii) Major engineering problems.

Unit-II : [14]
Manufacturing of the following:- Lime, calcium carbide,
silicon carbide, fluorine, sodium carbonate, sulphuric acid,
hydrochloric acid, soda ash by Solvay process, urea with
reference to following considerations-:
i) Consumption pattern ii) Raw materials
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iii) Major engineering problems.

Unit-III : [14]
A) Essential Oils – Introduction, extraction methods of

essential oils -: Steam distillation, solvent extraction,
and expression.
Uses of following essential oils- menthol, citral,
camphor, turpentine.

B) Edible Oil – Manufacturing of Soyabean oil by
solvent extraction process, refining of crude vegetable
oil. Hydrogenation of vegetable oil (Dry and wet
processes), saphonification value, iodine value, acid
value and ester value.

C) Manufacturing of soap, recovery of glycerin, cleansing
action of soap.

Unit-IV : [14]

Fischer Tropsch synthesis with examples, chlorination of
methane and its major engineering problems, manufacturing
of mono, di, triethanolamines and its uses. Manufacturing
of acetylene, ethylene, vinyl acetate, isopropanol, vinyl
chloride with reference to following considerations-:

i) Raw materials ii) Major engineering problems
iii) Uses.

Unit-V : [14]
A) Industrial gases- Introduction, Manufacturing and

uses of following industrial gases - Oxygen and
nitrogen, carbon dioxide liquification of CO2 (Dry
Ice).

B) Safety- Introduction, concern for chemical safety,
hazards and their control in petrochemical industries,
hazards in storage, handling and uses of chemicals.

Unit-VI : Process Economics [14]
A) Cost Estimation- Cash flow for industrial operations,

cumulative cash position, factors affecting investment
and production cost.

B) Interest- Simple and compound interest, nominal and
effective interest



C) Depreciation- Introduction, service life, salvage value.
Methods for depreciation- straight line method,
declining balance method, sum of years digits method.

 D) Profitability, profitability evaluation: Rate of return
on investment and discounted cash flow method. Break
even point.
5S Industrial Chemistry Practical

List of Experiments
Unit I
1) Determination of acid value of edible oil.
2) Determination of saphonification value of edible oil.
3) Determination of iodine value of edible oil.
4) To determine the strength of hydrogen peroxide solution.
5) To determine the strength of aniline solution.
6) To determine the strength of formalin solution.

Unit II
1) Preparation of 3- nitroaniline.
2) Preparation of 4- bromoaniline.
3) Preparation of 4- nitrobenzoic acid.
4) Preparation of soap.
5) Preparation of phthalamide.
6) Extraction of oil from oil seeds.

Distribution of Marks for Practical Examination
Time: 6 – 8 hours   (One Day Examination)
Marks: 50
Unit – I :    (Exercise No. 1) ……….. 15
Unit – II :    (Exercise No. 2) ……….. 15

     Viva-Voce .……..... 10
     Record .………. 10

  ————————
                                                                           Total:  50

  ————————

Books Recommended
1) Handbook of industrial chemistry – K.H. Davis and F.S. Berner

Vol. I and II. CBS publishers and distributors New Delhi.
2) Shreves chemical process industries – George T. Austin. Mc

GRAW HILL International Edition.
3) Industrial Chemistry- B.K. Sharma. Goyal publishing house.
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4) Heavy organic chemicals- A.J. Gartc. Pargmon Process U.K.
5) A Text book of Engineering chemistry- S.S. Dara.
6) Chemical process industries- S.C. Bhatiya. CBS publishers and

distributors New Delhi.
7) Plant design and economics for chemical engineers. Max S.

Peters, K.D. Timmerhaus. Mc GRAW HILL International Edition.
List of equipments/ Apparatus/ glassware’s required for the B.Sc.
Industrial Chemistry practical for a batch.
1. Melting point apparatus 02 nos.
2. Thermometer 0 to 3600C 10 nos.
3. Thermometer 0 to 1100C 10 nos.
4. Analytical balance 02 nos.
5. Weight box 02 nos.
6. Silica crucible 20 nos.
7. Sintered glass crucible 20 nos.
8. Measuring cylinder 100 ml 05 nos.
9. Separating funnels 250 ml 05 nos.
10. Burette 25 ml 20 nos.
11. Burette 50 ml 20 nos.
12. Volumetric flask 100 ml 10 nos.
13. Volumetric flask 250 ml 10 nos.
14. Round bottom flask with reflux Condenser 10 nos.
15. Beaker 100 ml 20 nos.
16. Beaker 250 ml 20 nos.
17. Beaker 500 ml 05 nos.
18. Burette Stand 20 nos.
19. Pipette 10 ml and 25 ml 20 nos.
20. Conical Flask 100 ml and 250 ml 20 nos.

Semester-VI

6S Industrial Chemistry (Regular/ Vocational)

Instrumental Methods of Chemical Analysis, Green chemistry

Total Lectures: 84 Marks: 80

Note: Figures to the right hand side indicate number of lectures.
Unit-I : [14]

A) Sampling procedures, sampling of bulk materials,



techniques of sampling solids, liquids, gases.
Collecting and processing of data.

B) Errors- Types of errors, nature and origin of error.
Accuracy, precision, mean deviation, standard
deviation, relative standard deviation and confidence
limits.

Unit-II : [14]

Chromatography - Theories of chromatography- plate and
rate theory, classification of chromatographic techniques.

Paper chromatography and TLC- Introduction, principles,
types of migration parameter (Rf value). Experimental
details, applications.

GLC and HPLC- Introduction, principles, instrumentation,
apparatus and materials, column efficiency and selectivity,
applications.

Liquid-Liquid partition chromatography and adsorption
chromatography

Unit-III : [14]
A) Column chromatography- Principle, experimental

details, column efficiency, factors affecting column
efficiency, applications.

B) Ion Exchange- Classification of ion exchangers, ion
exchange equilibria, ion exchange capacity, chelating
ion exchanger, factors affecting the separation of ions
and applications in analytical chemistry.

C) Solvent Extraction- Classification of solvent extraction
systems, basic principles involved in extraction. Factors
affecting extraction, techniques of extraction,
applications of solvent extraction in industries.

Unit-IV : [14]

A) Flame Photometry- Elementary theory,
instrumentation and experimental techniques,
combustion flames and applications.

B) I.R. Spectroscopy- Principles, techniques,
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instrumentation and applications in chemical analysis
of industrial materials.

C) X-ray fluorescence- Principles, techniques, flow
sheet, applications for determination of heavy metals
in environmental sample.

Unit-V : [14]

Dye- Introduction, classification of dyes- on the basis of
mode of applications and on chemical constitutions. Acid
dyes, basic dyes, sulphur dyes, pigment dyes. Dye
intermediates. Preparation and uses of methyl orange dye,
picric acid and aurine dye, indigo dye, congo red, crystal
violet and alizarin dye. Non textile use of dye stuffs.

Unit-VI : [14]

Green Chemistry- Introduction, Goals of green chemistry,
principles of green chemistry. Basic components of green
chemistry research- Alternative starting materials or feed
stock, alternative reagents or transformations, alternative
reaction conditions and alternative final products or target
molecules. Optimization of framework for the design of
greener synthetic pathway. Green solvents, ionic liquids
green fuels and E- green propellants, biocatalysis.

6S Industrial Chemistry Practical

List of Experiments :

Unit I
1) Separation of Cu+2-Ni+2 ions by paper chromatography.
2) Separation of plant pigments xanthophylls, chlorophyll by paper

chromatography.
3) Separation of dyes by T.L.C.
4) Estimation of sodium and potassium by flame photometry.
5) Separation of amino acids by paper chromatography.
6)     To detect the impurities in organic compounds by T.L.C.

Unit II
1) Removal of hardness by ion exchange resins.
2) Separation of Cu+2-Ni+2 ions by solvent extraction.



3) Separation of Co+2-Ni+2 ions by ion exchange.
4) Preparation of picric acid dye.
5) To determine the capacity of an anion exchange and cation ex-

change resin by column method.
6) Separation of Fe3+ and Mg2+ by solvent extraction.
Distribution of Marks for Practical Examination Time:
6 – 8 hours  (One Day Examination) Marks: 50
Unit – I :    (Exercise No. 1) ……….. 15
Unit – II :    (Exercise No. 2) ……….. 15

      Viva-Voce .……..... 10
       Record .………. 10

————————
                                                                       Total:  50

 ————————
Books Recommended
1) Instrumental methods of Chemical Analysis – Gurudeep Chatwal

and Anand
2) Quantitative Inorganic Analysis – A.I. Vogel
3) Handbook of Industrial Chemistry – K.H. Davis and F.S. Berner

Vol. I and II. CBS publishers and distributors New Delhi.
4) A Text book of Engineering Chemistry- S.S. Dara.
5) A Text book of Synthetic Dyes- O.D. Tyagi, M. Yadav. Anmol

publications Pvt. Ltd.
6) Chromatography- Shrivastava and Shrivastava.
7) Experiments in Chemistry – D.V. Jahagirdar.
8) A text book on experiments and calculations in Engineering

Chemistry – S. S. Dara.

List of equipments/ Apparatus/ glassware’s required for the B.Sc.
Industrial Chemistry practical for a batch.
1. Melting point apparatus 05 nos.
2. Thermometer 0 to 3600C 10 nos.
3. Thermometer 0 to 1100C 10 nos.
4. Analytical balance 05 nos.
5. Weight box 05 nos.
6. Silica crucible 20 nos.
7. Sintered glass crucible 20 nos.
8. Chromatographic jar 05 nos.
9. Separating funnels 250 ml 05 nos.
10. Burette 25 ml 20 nos.
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11. Burette 50 ml 20 nos.
12. Volumetric flask 100 ml 10 nos.
13. Volumetric flask 250 ml 10 nos.
14. Round bottom flask with reflux Condenser 10 nos.
15. Beaker 100 ml 20 nos.
16. Beaker 250 ml 20 nos.
17. Beaker 500 ml 05 nos.
18. Burette Stand 20 nos.
19. Pipette 10 ml and 25 ml 20 nos.
20. Conical Flask 100 ml and 250 ml 20 nos.
21.    Ion exchange column  01 no.
22. Flame photometer 01 no.

5.  PETROCHEMICAL SCIENCE

The examination in Petrochemical Science of Fifth semester
shall comprise of one theory paper, internal assessment and practical
examination. Theory paper will be of 3 Hrs. duration and carry 80 marks.
The internal assessment will carry 20 marks. The practical examination
will be of 6 to 8 hours duration and carry 50 marks.
             The following syllabi is prescribed on the basis of six lectures
per week and 6 practical periods per batch per week. Each theory paper
has been divided into 6 units. There shall be one question in every unit
with internal choice for each of 12 marks & one compulsory question
covering all the syllabus of Semester-V (8 marks).

Semester- V
5S Petrochemical Science

Total Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit-I :  Basic concepts in polymerization [14]

What are polymers
How are polymers made
Classification of polymers

o Thermosetting and Thermoplastic
o Homo and Co-polymers

Methods of polymerization
o Cationic
o Anionic
o Radical



Polymerization techniques
o Bulk
o Solution
o Suspension
o Emulsion

Examples of polymerization catalysts, Introduction to
cross linking and agents

Unit-II:    Ethylene (C2) and propylene (C3) polymers [14]
Chemistry(reaction mechanism , catalysts), properties,
manufacture (Flow scheme, and operating variables) and
applications of

o High Density Poly-Ethylene (HDPE)
o Low Density  Poly-Ethylene (LDPE)
o Poly propylene

Introduction to Ethylene- Propylene co-polymers (EPM
rubber)

Unit-III:  C4 based polymers [14]
Chemistry(reaction mechanism , catalysts), properties,
manufacture (Flow scheme, and operating variables)
and applications of:
o Poly butylenes (Butyl rubber)
o Di-iso butylenes
o Poly butadiene
o Poly isoprene
o Poly chloroprene(Neoprene)
Introduction to
o Butadiene- Styrene co-polymers (SBR)
o Butadiene- Acrylonitrile  co-polymer (ABN)

Unit-IV :  Vinyl and styrene polymers [14]
Chemistry(reaction mechanism , catalysts), properties,
manufacture (Flow scheme, and operating variables) and
applications of:

o Poly vinyl chloride (PVC)
o Poly vinyl acetate (PVA)
o Polystyrene

Introduction to co-polymers of styrene
o Acrylonitrile –Butadiene-Styrene co-polymer (ABS)

33 34

o Styrene-Acrylonitrile co-polymer (SAN)
Unit-V :    Condensation polymers [14]

Chemistry (reaction mechanism , catalysts), properties,
manufacture (Flow scheme, and operating variables) and
applications of:

o Nylon- 6
o Nylon- 6,6
o Phenol-Formaldehyde resin
o Urea-Formaldehyde resin

Introduction to
o Nylon- 6, 10
o Nylon-12
o Nylon-11
o Saturated polyesters
o Unsaturated polyesters

Unit-VI :  Waxes/Bitumen/Greases [14]
Petroleum Waxes

o Types and Sources of  waxes
Paraffin waxes
Microcrystalline waxes

o Important properties of petroleum waxes
o Manufacture of petroleum waxes

Chilling and pressing process
De-waxing with solvents
MEK de-waxing process

o Uses of petroleum waxes
o Petroleum Jellies

Bitumen
o Bitumen
o Asphalts
o Chemical Structure of  asphalt
o Classes of Bitumen
o Quality specification of bitumen
o Uses of Bitumen

Greases
o Type of greases
o Manufacture various type of grease
o Properties, testing and uses of grease



5S Petrochemical Science Practical

List of Experiments

1. Preparation and melting point determination of  Nylon-6
2. Preparation and melting point determination of  Nylon-6 ,6
3. Preparation and melting point determination of  polystyrene
4. Preparation and melting point determination of  Phenol-

formaldehyde resin
5. Preparation and melting point determination of urea -

formaldehyde resin
6. Molecular weight determination of plastic material
7. Determination of drop point and dropping point of grease
8. Oil in wax determination in given oil sample
9. Determination of saponification value of plastic material
10. Determination of acid value of plastic material
11. Determination of bromine number of plastic material
12. Study of vulcanization of rubber using sulfur powder
13. Preparation and melting point determination of some rubber

materials
Distribution of marks for practical examination
Time: 6 hours   (One Day Exmination) Marks : 50
Exercise No. I : (Practical Expt.)………..........  15 Marks
Exercise No. II: (Practical Expt.)………..........  15 Marks
Viva-Voce:…………………………..…………  10 marks
Record……………..…………...….….…........  10 Marks

Total ... 50 Marks

Semester- VI
6S Petrochemical Science

Total Lectures: 84  Marks: 80
Note: Figures to the right hand side indicate number of lectures.

Unit-I : Advanced Instrumental Techniques for Petroleum and
Petrochemical Product Characterization

SPECTROSCOPY-I [14]
Introduction to
o Electromagnetic radiations
o UV-Visible, Infra-red region
o Electronic spectrum and absorption radiations
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o Definition of spectroscopy
o Difference between absorption and emission

spectroscopy
Principle, Theory, working (Instrumentation) and
application (Hydrocarbon Compound)of following
spectroscopic techniques
o UV-Visible (Calculation of  ë max value of

ethanol )
o IR(study of  model spectra of : Benzene,

Phenol, Aniline)

Unit-II : Advanced Instrumental Techniques for Petroleum and
Petrochemical Product       Characterization-
SPECTROSCOPY-II [14]

Principle, Theory, working (Instrumentation) and
application (Hydrocarbon Compound)of following
spectroscopic techniques
o NMR(study of  model spectra of : Benzene,

Phenol, Aniline)
o Mass (study of  model spectra of: Dodecane,

cyclohexene, ethyl benzene)
Unit-III : Advanced Instrumental Techniques for Petroleum and

Petrochemical Product Characterization-
CHROMATOGRAPHY [14]

Basic principles involved in chromatography
o Definition of chromatography
o Stationary phase
o Mobile phase
o Concept  of Polarity
o Polarity of different liquid samples
o Role of detectors
o Various detectors
Principle, Theory, working (Instrumentation) and
application (Hydrocarbon Compound)of following
chromatographic techniques
o GLC
o HPLC



Unit-IV  : Catalysts in petroleum refining and petrochemical processes
[14]

Introduction
Homogeneous and heterogeneous catalysts
Catalysts morphology and activity
Catalysts for petroleum refining
o Cracking catalysts
o Reforming catalysts
o Hydro-treating catalysts
Catalysts for petrochemical Industry
o Catalysts for synthesis gas
o Hydrogenation catalysts
o Hydrocarbon oxidation catalysts
o Polymerization catalysts
Recent advances in industrial catalysis
Role of polymers in catalysis

Unit-V : Future of petrochemicals [14]
Integrated petrochemical complexes
Energy crises and the petrochemical industry
o Natural gas as petrochemical feedstock
o Impact of heavy feedstocks on petrochemicals
o Ecology and energy crisis
o Coal as an alternative to oil
Energy crisis and the industrial fuels
o Natural fuels
o Synthetic fuels
o Hydrogen: Fuel of tomorrow
o Bio-Fuels
Trends in petrochemical industries

Unit-VI :  Pollution control in petroleum refineries and
 petrochemical processing units [14]

Definition of pollution
Kinds of pollution
Air pollution
o Sources of air pollution in refineries and pet-

rochemicals manufacturing units
o Air pollution control techniques and options
Water pollution
o Sources of water pollution in refineries and
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petrochemicals manufacturing units
o Control of Water pollution
o Indian standards for liquid effluents and In-

land surface water (Most considerable char-
acters like TSS, PH, TDS, BOD, COD, DO,
Temperature, sulphates, chlorides, sodium.)

Soil pollution
o Sources of  soil pollution in refineries and pet-

rochemicals manufacturing units
o Soil pollution control techniques

6S . Petrochemical Science Practical
List of Experiments

1. Determination of purity of a chemical compound using TLC
2. Separation of  a chemical compound using column

chromatography
3. Determination of  pH of soil  (Soil near any chemical

laboratory waste outlet).
4. Determination of  B.O.D. of given sample
5. Determination of  C.O.D. of given sample
6. Determination of  D. O. of given sample
7. Use of  UV-Visible spectrophotometer for determination of

% transmission, O.D. Concentration and adsorption
8.  Determination of hardness of given water sample
9. Extraction of oils from oil bearing seeds
10. Determination of given specific refraction and molar refraction

of given sample using Abee’s  refractometer
11. Determination of Calorific value of given sample

Distribution of marks for practical examination
Time: 6 hours (One Day Exmination) Marks : 50
Exercise No. I : (Practical Expt.)……….......... 15 Marks
Exercise No. II: (Practical Expt.)……….......... 15 Marks
Viva-Voce:…………………………..…………10 marks
Record……………..…………....….….….........10 Marks

   Total ..........    50 Marks

List of books
1. Petroleum refining and petrochemicals,  N.K. Sinha, Umesh Pub-

lications, Delhi



2. Advanced petrochemicals , Dr. G. N. Sarkar, Khanna Publications,
Delhi

3. A text on petrochemicals , B.K. B Rao, Khanna Publications, Delhi
4. Introduction t o petrochemicals,  S. K. Maiti, Oxford-IBH Publi-

cations
5. Fuels and Combustions, Sameer Sarkar, Orient- Longman Ltd.

Hyderabad
6. Catalysis and chemical processes , Ronald Pearce and William

Patterson, Leonad-Hill Publication, Glasgow
7. Systematic experimental physical chemistry, S.W. Rajabhoj, Dr.

T. K. Chondhekar,  Anjali publications Aurangabad
8. Advanced Petroleum refining , G. N. Sarkar, Khanna Publications,

Delhi
9. Petroleum refining technology, Dr. Ram Prasad, Khanna Publica-

tions, Delhi
10. Unit operations II , K.A. Gavane, Nirali prakashan, Pune
11. Modern petroleum refining processes,  Dr. B. K. Bhaskarrao, ox-

ford-IBH publication New Delhi
12. Chemicals from petroleum, A.L. Waddams, Murray, London
13. An Introduction to industrial  organic chemistry, P. Wiseman,

Applied Science, London
14. Modern Petroleum Technology, J.D. Hobson, Jon-Wiley Chester
15. Chemicals form synthesis gas, R.A. Sheldon, B. Reidel Publish-

ing Company. Dordrecht
-19-
16. Text book of polymer, volume I, II, III , M.S. Bhatnagar, S.Chand

Publi., Delhi
17. Dryden’s outline of chemical technology, M. Gopalrao, Marshall

Stings, East-west Publications
18. Shreve’s Chemical process industries, J. Austin, Mc.GrowHill,

New Delhi.
19. Petroleum processing  handbook , edited by John J. Meketta-

Marcel Dekkker, Inc.-1992
20. Handbook of petroleum refining process, Robart A. Mayers,

Mc.Graw-Hill, second edition-1996
21.  Modern petroleum technology, Volume I Upstream by Rechard

A. Dawe, 6th Edition IP-2002
22.  Modern petroleum technology, Volume IIdownstream by Rechard

A. Dawe, 6th Edition IP-2002
23. The chemistry and technology of petroleum, 2nd edition by James
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G. Speight-1991 vol. I & II
24. Petroleum refining technology and economics by J.H. Gary,

G.E.Handwert, Marcel Dekker inc. 1987
25. Standard method for analysis and testing of petroleum and related

product, IP-Volume II, Institute of Petroleum , London 1993 Vol.
I, II

26. Environmental chemistry by S.S. Dara, S.Chand and Company
pub., New Delhi

27. Pollution monitoring and control, Dr. Priya Rajan Trivedi,
28. Air pollution Vol. I-IV, A.C. Stern
29. NEERI manuals
30. Chemical Methods for Environmental Analysis, R. Rameth
31. Instrumental method of chemical analysis, Willard Merit and Dean.
32. Chromatography, Shrivastav and Shrivastav.

LIST OF APPARATUS AND EQUIPMENTS FOR A BATCH OF
20 STUDENTS FOR

B.SC. 5th and 6th semester
PETROCHEMICAL SCIENCE

Sr                                      Item Quantity
 No.

1. Burette 20 Nos.
2. Pipette 10ml, 25ml 20 Nos.each
3. Mohr pipette2ml, 5ml 10Nos. each
4. Conical flask with stopper 50 Nos.
5. Standard volumetric flask 20 Nos.
6. Density Bottle 20 Nos.
7. Balance (Electronic/Digital) 02 Nos.
8. Aniline Point Apparatus 01 No
9. U-tube viscometer of different capillary size 02 Nos.
10. Thermometer (0 to 110oC I P Grade) 10 Nos.
11. Thermometer (0 to360oC I P Grade) 10 Nos.
12. Test tube (20 and 50 ml with rubber cork) 50 Nos.
13. Smoke Point Apparatus (I P Grade) 01 No.
14. Abel Flash Pont apparatus (I P Grade) 01 No.
15. Pensky Marten’s Flash Point apparatus 01 No.



16. Cleveland  Open Cup Flash point Apparatus 01 No.
17. Porceline dish 10 Nos.
18. Constant Temperature bath 02 Nos.
19. Hot Plate 01 No.
20. Air condenser 20 Nos.
21. Glass tubing 6mm, 10mm 20ft. Each
22. Glass rod 4mm, 8mm 20 ft. Each
23. Stop watches 04 Nos.
24 . LPG Cylinder with regulator 01 No.
25. Refractometer 01 No.
26 . Refrigerator 01 No.
27. Water Distillation Plant 01 No.
28 . Beaker 250 ml 20 Nos.
29. Beaker 50, 100, 500, 1000 ml 07 Nos.
30. Hot Air Oven 01 No.
31. Heating Furnace 01 No.
32. Karl Fisher Auto Titrator 01 No.
33. Dean and Stark Apparatus 01 No.
34. Flame Photometer 01 No.
35. Colorimeter 01 No.
36. Bomb Calorimeter 01 No.
37. Spectrophotometer 01 No.
38. Oxygen Cylinder with pressure regulating valve01 No.
39. Vacuum Pump 01 No.
40. Air source 01 No.
41. Air Flow meter 01 No.
42. Dessicators 06 Nos.
43. Water Suction 04 Nos.
44. Filtration Flask with Buckner Funnel 100, 20 Nos.

250ml, 500ml Heating Mental
45. ASTM Distillation apparatus 06 no.
46. Viscometer and Constant temperature bath 01 No.
47. Apparatus for oil determination in given 01 Set of

sample as per I P norm viscometer
48. Reid Vapor Pressure Apparatus with const. 01 No.

temp. Bath
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49 Ductility measuring meter 01 No.
50. Penetrometer 01 No.
51. Copper Corrosion Test Apparatus 01 No.
52. Crankcase Oil Dilution Apparatus 01 No.
53. Redwood Viscometer No. I & II 01 No. each

6. GEOLOGY
Semester-V
5S- Geology

UNIT I : Attitude of bed. Clinometer and Brunton Compass and its
use, Outcrop- its true and apparent thickness, width of
outcrop, Outcrop in relation to topography and structure.
Erosional structures – Unconformity: Formation, Types and
Recognition.
Outlier-Inlier, Onlap, Offlap, windows and Klippe.

UNIT II : Fold: Nomenclature or Parts, Classification – Genetic and
Geometric, recognition of fold in field and map. Causes of
folding.

Joints: Classification – Genetic and Geometric, Significance
of Joints.

UNIT III: Interior of the earth as reveled by Seismic waves.

Isostasy – Airy’s Hypothesis, Pratt’s Hypothesis and
Heisskinnan’s Hypothesis.

Geosyncline – Definition, Classification and evolution.

UNIT IV: Continental Drift – Evidences of drift.

Plate Tectonics – Types of plate margins, Causes of Plate
Movement and Evidences- Sea Floor Spreading and
Palaeomagnetism.

UNIT V : Hydrologic Cycle and its Components, Occurrence and
distribution of Ground water, Water Table. Aquifer and its
types – Confined, Unconfined and Semi-confined.
Properties of Aquifer:- Porosity, Permeability, Storage
Coefficient and Conductivity.

UNIT VI: Recharge and Discharge, Darcy’s Law and its validity, Cone
of Depression, Influent and Affluent Seepages, Ground



water Provinces of India

PRACTICALS:
1. Use of Clinometer and Brunton Compass.
2. Problems on Dip, Strike, Thickness of Beds and width of outcrop

maps.
3. Completion of outcrop problems for conformable series and

unconformity.
4. Elementary problems on determination of Aquifer Parameters,
5. Plotting of Ground water provinces on outline map of India.
6. Water table contour maps and its interpretation for groundwater

structure.
7. Morphometric Analysis from topographic maps.
8. Field Work.

PRACTICAL EXAMINATION:
The Practical Examination will be four hour duration and

carries 50 marks. The distribution of marks will be as follows-
I. Problems on Dip, Strike, Thickness of Beds and 6 Marks

width of outcrop maps.
II. Completion of outcrop maps 8 Marks
III. Problems on determination of Aquifer Parameters 6 Marks
IV. Plotting of Ground water provinces on outline 4 Marks

map of India.
V. Water table contour maps and its interpretation 6 Marks

for groundwater  structure.
VI. Morphometric Analysis from topographic maps. 6 Marks
VII. Field Work. 4 Marks
VIII. Practical Record and Viva Voce 10 Marks

50 Marks.

Semester-VI
6S- Geology

UNIT I : Stress – Strain and deformation, Interrelationship of  Stress-
Strain and Time, Mohr’s Circle, Determination of strain by
using Initial Spherical Objects, Deformed Conglomerate
and Bilateral symmetrical fossils.

UNIT II : Faults: Nomenclature or Parts, Classification – Genetic &
Geometric, recognition of fault in field and map. Causes of
faulting. Foliation and Lineation – kinds and origin.
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UNIT III: Photo geology and Remote Sensing, Aerial Photographs
and its types, Satellite Imageries. Methods of studying aerial
photographs in the form of Stereo-pairs and Mossaic. Pocket
and Mirror stereoscope, Overlap and Sidelap, Drift and
Crab.

UNIT IV: Elements of Photorecognition:- Tone, Texture, Shape, Size,
Pattern, Scale of Photograph and Vertical exaggeration.
Guidelines for Lithological, Structural and geomorphic
interpretation. Applications of Photo geology and Remote
Sensing.

UNIT V : Prospecting and Exploration-Criteria and guides to ore
search, Structural control of ore localization.

Sampling methods- Channel, Chip, Muck, Car and Drill
hole sampling. Coning and quartering. Calculation of grade
and ore reserves.

UNIT VI: Surface geophysical methods- Gravity, Magnetic, Electrical
and Seismic. Geochemical and Geo-botanical Method-
Geochemical cycles and dispersion.

PRACTICALS:
1. Drawing of Sections and interpretation.
2. Interpretation of Aerial Photographs and Satellite Imageries.
3. Laboratory exercises in solving exploration related problems.
4. Exercises on calculation of grade and ore Reserves.
5. Field Work.

PRACTICAL EXAMINATION:
The Practical Examination will be four hour duration and carries 50
marks. The distribution of marks will be as follows-

I. Completion of Section  maps (2 Nos.) 10 Marks
II. Interpretation of Aerial Photographs and 10 Marks

Satellite Imageries.
III. Laboratory exercises in solving exploration 10 Marks

related problems.
IV. Exercises on calculation of grade and ore Reserves 06 Marks
V. Field Work. 04 Marks
VI. Practical Record and Viva Voce 10 Marks

 50 Marks



Text Books for Sem V & VI :
1. Bilings, M.P. (1997) Structural Geology. Prentice-Hall of India

Pvt. Ltd., New Delhi.
2. Park, R.G. (1989) Foundations of Structural Geology. Blackie,

New York.
3.  Gokhale, N.W.(2001) Theory of Structural Geology. Blackie, New

York.
4.  Gokhale, N.W.(1991) A Manual of Problems of Structural Geol-

ogy. CBS Publishers.
5. Lahi, F.H. (1987) Field Geology, CBS Publishers.
6. Gokhale, N.W. (2001) A Guide to Field Geology. CBS Publishers.
7. Chiplonkar G.W.: Geological Maps, Dastane Ramchandra Publi-

cation, Pune
8. Valdiya, K.S. (1987) Environmental Geology - Indian Context,

Tata McGraw Hill.
9. McKinstry, H.E. (1972) Mining Geology. Prentice- Hall Inc.
10. Arogyaswamy, R.N.P. (1995) Courses in Mining Geology. Ox-

ford and IBH Publishing Co., New Delhi.
11. Bagchi, T.C., Sen Gupta, D.K. and Rao, S.V.L.N. (1979) Elements

of Prospecting and Exploration. Kalyani Publishers, New Delhi.
12. Dobrin, M.B. (1952) Introduction to Geophysical Prospecting.

McGraw Hill.
13. Pande, S.N. (1987) Principles and Applications of Photogeology

. Wiley Eastern Limited.
14. Sabisn, F.F. (2000) Remote Sensing Principles and Interpretations.

W.H. Freeman and Company, USA.
15. Lilesand, T.M. and Kiefer, R.W.(2000) Remote Sensing and Im-

age Interpretation. John Wiley and Sons Inc., New York.
16. Drury, S.A. (1997) Image Interpretaton in Geology. Chapman and

Hall, London.
17. Todd, D.K. (1980) Ground Water Hydrology. John Wiley and Sons

Inc. New York.
18. Karanth, K.R. (1989) Hydrogeology. Tata McGraw Hill

Pub.Co.Ltd., New Delhi.
19. Nagabhushaniah, H.S. (2001) Groundwater in Hydrosphere

(Groundwater Hydrology) CBS Publisher, New Delhi.
20. Karanth K.R. Groundwater, Assessment, Development and Man-

agement. Tata McGraw Hill Pub. Co. Ltd., New Delhi.
21. Raghunath : Ground Water Hydrology, New Age Publication, Pune
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22. Dynamic Earth - Skinner Potter - Pub.John, Wiley.
23.  Text Book of Physical Geology - G.B.Mahaptra- Pub. C.B.S.,

New Delhi.
24.  Dynamic Earth – Patwardhan A.M., E E.E Publications, New

Delhi.
25.  Physical Geology – A. Holmes, Orient Longman Publications.
26.  Concepts in Geology - Chakranarya, Kulkarni, Pub. Scientific

Publication, Pune.
27. Dynamic Earth- Whiley, John Wiley and Sons, New York.
28. Radhakrishnan N. General Geology, V.V.P Pub, Vellore.
29. Text Book of Engineering Geology - Parbin Singh, Katson Pub-

lishing, Ludhina.

B.Sc. Final Year, Semester-V
7: BOTANY

The examination in Botany of fifth Semester shall comprise
of one theory paper, internal assessment and practical examination.
Theory Paper will be of 3 Hrs. duration and carry 80 marks. The inter-
nal assessment will carry 20 marks. The practical examination will be
of 4 hours duration and carry 50 marks.

The following syllabi is prescribed on the basis of six lectur-
ers per week and 6 practical periods per batch per week. Each theory
paper has been divided into 6 units. There shall be one question in
every unit with internal choice for each of 12 marks & one compulsory
question covering all the syllabus of Semester-V (8 marks).

5S - BOTANY
PLANT PHYSIOLOGY AND ECOLOGY

Unit - I:  Plant Water Relations
1.1 Importance of water to plant life.

Imbibition , Diffusion,Osmosis, Plasmolysis.
1.2 Active and passive Absorption of water.
1.3 Ascent of sap - Root Pressure and Transpiration Pull

Theory.
1.4 Transpiration - Types of transpiration, Stomatal

movements, Mechanism of  transpiration (Starch ) sugar
hypothesis),  Significance.  Antitranspirant,  Guttation.

1.5 Mineral uptake - Active uptake - Career Concept,
Passive up take - Ion

Exchange.



Unit - II:  Metabolism-
2.1 Photosynthesis - Introduction, Role of Light, Photo-

synthetic Apparatus and Pigments, Two Pigment Sys-
tems, Photophosphorylation, C3 and C4 cycle, CAM
Pathway.

2.2 Respiration - Introduction, Mitochondria as a Respi-
ratory centre, Types of Respiration - Aerobic and
Anaerobic, Mechanism of aerobic respiration- Gly-
colysis, Kreb cycle, Electron transport system and
Chemiosmotic  ATP generation, Respiratory Quotient.

Unit - III: Metabolism and growth
3.1 Nitrogen Metabolism- Sources of nitrogen, Symbi-

otic nitrogen fixation, Role of Nitrate reductase.
3.2 Growth - Phases of growth, Growth curve, Physi-

ological role of growth hormones ( Auxins, Gibber-
ellins, Cytokinins, Abscisic acid, and Ethylene).

3.3 Physiology of Senescence and Abscission.
Unit – IV:  Plant responses

4.1 Photoperiodism - Concept of Florigen, Role of
Phytochrome,

4.2 Vernalization- Concept and Significance.
4.3 Plant movement- Tropic (Phototropic and Geotropic)

and Nastic (Epinasty, Hyponasty and Seismonasty)
4.4 Stress physiology- Concept, Types of stress, Water

and Salinity stress.
Unit – V:  Ecology and Environment:

5.1  Concept of environment, Concept and scope of
ecology.

5.2  Ecological factors- Climatic- Light, Temperature and
Water.

5.3  Atmosphere and its composition.
5.4 Edaphic factor- Process of soil formation, soil pro-

file, soil biota and their    role.
5.5  Ecological Adaptations - Morphological and Ana-

tomical adaptation in Hydrophytes, and Xerophytes.
Unit – VI: Ecosystem:

6.1  Population Ecology- Natality and Mortality,
Community characteristics – Frequency, Density and
Abundance

6.2  Ecological Succession - Hydrosere and Xerosere
6.3  Ecosystem – Definition, Structure and Function,

47 48

Food chain, Food web, Energy flow model (Single
channel model)

6.4  Types of Ecosystem- Pond ecosystem, Desert eco-
system.

LABORATORY EXERCISE :
Plant Physiology: Major experiment (Any Seven)
1.   To study the effect of temperature and organic solvent on

permeability of plasma membrane.
2. To study osmotic pressure of cell sap by plasmolytic method.
3. To determine water potential of plant tissue.
4. To determine the path of water (ascent of sap)
5. To determine the rate of transpiration by Ganongs photometer.
6. To determine rate of photosynthesis under varying quality of

light and CO2 concentration.
7. To study the rate of photosynthesis in terrestrial plants with

the help of Ganongs Photosynthometer.
8. Separation of chloroplast pigments by paper chromatography/

solvent extraction method.
9. Separation of amino acids by paper chromatography method.
10. To determine R.Q. using different substrates.
11. To determine the rate of respiration by Ganongs respirometer.
12. To study antagonism of salts.
13. To study phenomenon of adsorption.
14. To study effect of IAA and Gibberellins on seed germination.
15. Test for secondary metabolites- Alkaloid, Phenolics, Tannin,

Flavonoids and Lignin
16. To study Endo and Exo-osmosis by egg membrane osmoscope
Plant Physiology: Minor experiment- (Any Three)
1. To demonstrate fermentation.
2. To demonstrate exo and endosmosis
3. To demonstrate transpiration by Bell jar.
4. To demonstrate light is necessary for photosynthesis
5. To demonstrate anaerobic respiration in germinating seeds.
6. To demonstrate the evolution of CO2 in respiration.
7. To demonstrate the phenomenon of nastic movement with help

of Mimosa pudica / or Biophytum sensitivum.
        Ecology: Major experiment (Any Three)

1. Study of morphological and anatomical adaptations in
hydrophytes – Hydrilla,  Eichhornia, Typha, Vallisneria and
Nymphaea (any two)



Study of morphological and anatomical adaptations in xero-
phytes -Asparagus, Nerium, Casuarina, Euphorbia,
Cycas, Opuntia (any two)

3. Study of community characterstics by quadrat method.
4. Determination of water holding capacity of different soils.
5. To determine the texture of different soils by sieve method.
Ecology: Minor experiment (Any Two)

1. To determine the porosity of soil.
2. To determine the transparency and temperature of water

bodies.
3. Estimation of salinity of different water samples
4. Determination of pH of different soils and water samples

by pH papers/ pH meter.
5. Study of meteorological instruments -Rain gauge,

Hygrometer, Barometer

PRACTICAL EXAMINATION
Time: 4 Hours Marks: 50
Q. 1 - Physiology- major experiment-.                                                                  15
Q. 2 - Comment one Minor  Physiology experiment-                                             5
Q. 3 - Ecology major experiment.                                                                         10
Q. 4 - Ecology minor experiment.                                                                           5
Q. 5 - Viva – voce                                                                                                    5
Q.6 - Class record.                                                                                                   5
Q. 7 - Co-curricular Activity Report                                                                        5

Co-curricular Activity Report” which mean the
report on the activity
Such as Study Tour, Industrial visit to Research Institute, Ex-
cursion Tour to be submitted by the students at the time of
practical examination.

Books Recommended:
Plant Physiology and Ecology:
1. Curtis & Clark. : Introduction of Plant Physiology.
2. H.N.Shrivastav. : Plant Physiology
3. Devlin R.M. : Plant Physiology
4. Salisbury F.B and Ross C.W. (1992).: Plant physiology (Fourth

Edition) Wadsworth Publishing Company, California,USA.
5. William G. Hopkins. (1995): Introduction to Plant Physiology,

Published by – John Wiley and Sons, Inc.
6. V.Verma : Plant Physiology Verlag, New York.Vol. II.
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7. Mayer & Anderson.: Plant Physiology.
8. Lincoln Taiz and Eduardo Zeiger (2003). Plant Physiology (3rd

edition), Published by Panima Publishing Corporation
9. Galston, A. W. 1989: Life processes in plants. Scientific Ameri-

can Library, Springer
10. Jain V.K.: Fundamental of plant Physiology. S. Chand Publica-

tion New Delhi.
11. Kocchar P.C.: Text Book of Plant Physiology.
12. Mohr, H. and Schopfer, P. 1995 : Plant Physiology 4th : Edition,

Wordsworth
13. Moore, T.C. 1974: Research Experiences in Plant Physiology. A

Laboratory Manual.
14. Mr./Mrs.Pillei : Plant Physiology New York, U.S.A.
15. P.S.Gill: Plant Physiology, S.Chand & Co. New Delhi, Edition -

Pradip’s, Botany
16. Purekar and Singh: Plant Physiology,
17. R. G. S. Bidwell (revised edn.)-Plant Physiology
18. Verma S.K. and Verma Mohit (2007). A.Text Book of Plant Physi-

ology, Biochemistry and Biotechnology, S. Chand Publications.
19. Dennis D.T., Turpin, D.H. Lefebvre D.D. and Layzell D.B. (eds)

1997. Plant Metabolism (Second Edition) Longman, Essex, England.
20. Galstone A.W. 1989. Life processes in Plants. Scientific Ameri-

can Library, Springer Verlag, New York, USA..
21. Moore T.C. 1989. Biochemistry and Physiology of Plant Hormones

Springer – Verlag, New York,USA.
22. Singhal G.S., Renger G., Sopory, S.K. Irrgang K.D and Govindjee

1999. Concept in  Photobiology; Photosynthesis and Photomor-
phogenesis. Narosa Publishing House, New Delhi

23. Verma S.K. and Mohit Verma 2007. A.T.B of Plant Physiology,
Biochemistry and Biotechnology, S. Chand Publications.

24. Ambasht. R.S. 1988.0 A Text Book of Plant Ecology Students
FriendsCo.Varanasi.

25. Sharma P. D. 2003. Ecology and environment. Rastogi publication.
26. Botkin, D.B. and Keller, E.A. 2000. Environmental Plane (2nd

edition).JohnWiley & Sons Inc. New York.
27. Chapman. J.L. and Reiss. M.J. 1995. Ecology: Principles and

ApplicationsCambridge University Press. College Publishers, USA.



28. Cunningham.W.P. and Saifo S.W. 1997. Environmental Science:
A Global Concern WCB. McGraw Hill.

29. Dash M.C. 1993. Fundamentals of Ecology. Tata McGraw Hill
Publishing Co. Ltd., New Delhi.

30. Kumar.H.D. 1996. Modern Concepts of Ecology (3rd edition).
Vikas Publishing House Pvt., Ltd. Delhi.

31. Kumar.H.D. 1997. General Ecology. Vikas Publishing Pvt. Ltd., Delhi.
32. Miller.W.R. and Donahue. R.L. 1992. Soils-An Introduction to

Soil and Plant Growth (6th edition). Prentice Hall of India Pvt.
Ltd., New Delhil.

33. Odum.E.P. 1996. Fundamentals of Ecology. Natraj Publishing,
Dehradun.

34. Pickering.K.T. and Owen L.A. 1997. An Introduction to Global
Environmental Issues (2nd edition). Butter and Tanner Ltd., Great
Britain.

35. Smith L.R. and Mith T.M. 1998. Elements of Ecology. (4th edi-
tion). Animprint of Addison Wesley, Longman ink. California.

36. Smith.L.R. 1996. Ecology and Field Biology (5th edition). Harper
Collns

37. Tyler. M.G. Jr. 1997. Environmental Science: Working with Earth
(6th edition). Wordsworth Publishing Co.

38. Weaver. J.E. and Clements. S.E. 1966. Plant Ecology. Tata
McGraw publishing Co. Ltd. Bombay.

39. Chaudhari M.A. and Gupta K.K. 2009. Practical plant physiol-
ogy. New Central Book agency Ltd. Kolkata.

40. Bendre: Practical Botany for B.Sc.III year. Rastogi Publications,
Meerut.

Semester-VI

6S Botany

The examination in Botany of sixth Semester shall comprise
of one theory paper, internal assessment and practical examination.
Theory Paper will be of 3 Hrs. duration and carry 80 marks. The inter-
nal assessment will carry 20 marks. The practical examination will be
of 4 hours duration and carry 50 marks.

The following syllabi is prescribed on the basis of six lecturers

51 52

per week and 6 practical periods per batch per week. Each theory paper
has been divided into 6 units. There shall be one question in every unit
with internal choice for each of 12 marks & one compulsory question
covering all the syllabus of Semester-VI (8 marks).

SEMESTER VI – MOLECULAR BIOLOGY AND BIOTECH-
NOLOGY

Unit-I : DNA the genetic material :
1.1 Historical account – Giffith’s Expt, Hershy and Chase Expt.
1.2 DNA– Chemical composition  and Double Helical model,
1.3 DNA replication in Eukaryotes;
1.4 DNA Packaging - Nucleosome and Solenoid
1.5 Satellite, Repetitive DNA and Transposable element in

plants (AC-DS system)

Unit-II : Gene Structure and Expression -
2.1 Concept of gene, Fine structure of Gene
2.2 Gene Expression –

Central Dogma, Types of RNA, Genetic code, Ribosome
as a translation machine

2.3 Transcription in Eukaryotes – Mechanism of Transcrip-
tion and RNA Processing

2.4 Translation in Eukaryotes.
2.5 Endomembrane system (Flow of Peptide)

Unit – III : Regulation of Gene Expression
3.1 Regulation of Gene Expression in Prokaryotes – Operon

concept with special reference to Lac Operon
3.2 Regulation of gene expression of Eukaryotes – Britton

Davidson Model
3.3 Protein Folding Mechanism and Structure (Primary, Sec-

ondary, Tertiary and Quaternary)
3.4 Protein Sorting – Targeting to proteins to organelles
3.5 Protein Trafficking

Unit-IV : Genetic Engineering -
4.1 Tools and techniques of recombinant DNA technology,
4.2 Restriction Enzymes – Nomenclature and Types
4.3 Cloning vectors – Plasmids, Phages, Cosmids
4.4 Gene Source- Genomic and c-DNA library



4.5 Gene Transfer Techniques –
Direct - (1) Chemical  method, (2) Electroporation, (3)
Gene gun method
Indirect – Agrobacterium mediated gene transfer

4.6 Gene Amplification - _Polymerase Chain Reaction (PCR)
Unit-V : Plant Tissue Culture -

5.1 Basic aspects of plant tissue culture
5.2 Laboratory Requirement –

Infrastructure,
Instruments (laminar air flow, autoclave, growth chamber),
Culture Media (MS Media),
Growth Hormone (Auxin, Cytokinin and Gibberellins)
Sterilization Techniques

5.3 Tissue Culture Technique - Cellular totipotency, differen-
tiation and morphogenesis; Callus Culture; Micro propa-
gation

Unit-VI : Applications of Biotechnology -
6.1 Agriculture – Haploid plant production (Anther and Pol-

len Culture); Protoplast Culture and Somatic Hybridiza-
tion; Transgenic Plant - BT Cotton, Synthetic seed. Salient
achievements of crop biotechnology

6.2 Industry – Fermentation Technology- Bakery Products and
Alcohol Productions.

6.3 Health Care – Edible Vaccines
6.4 Conservation – Cryopreservation, Genetically Modified

Organisms: - Pros and Cons

LABORATORY EXERCISE
1) Molecular biology (Major) (Any One)

1. Isolation of DNA by crude method
2. Estimation of DNA by Diphenylamine method
3. Estimation of RNA by Orcinol method

2) Molecular biology (Minor) (Any One)
1. Demonstration of DNA Electrophoresis,
2. Demonstration of double helical model of DNA
3. Demonstration of AC-DS System in Maize kernel
4. Demonstration of Centrifugation

3)     Biotechnology (Any Six)
1. Working Principle and application of Autoclave
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2. Working Principle and application of Laminar Air Flow
3. Cleaning and Sterilization of Glassware
4. Sterilization of Explant
5. Inoculation  of Explant
6. Demonstration of in vitro culture techniques – anther and

pollen culture
7. Isolation of Protoplast by Mechanical Method
8. Isolation of Protoplast by Enzymatic Method
9. Demonstration of technique of Micropropogation
10. Preparation of Artificial Seed
11. Demonstration of hardening of tissue culture plant
12. Preparation of Tissue culture media
13. Pollen viability test.

Note: Visit to molecular biology, biotechnological research institute/
industry

PRACTICAL EXAMINATION
Time : 4 hours.                                                                 Marks : 50
Que.1 : To perform given Molecular Biology experiment 15 Marks
Que.2 : Comment on minor molecular Biology Experiment05 Marks
Que.3 : To perform given Biotechnology experiment 15 Marks
Que.4 : Comment on any one Biotechnology Experiment 05 Marks
Que.5 : Visit report 05 Marks
Que.6 : Class record/ and viva-voce 05 Marks

1. Pradip’s Botany Vol. V, Biochemistry and Biotechnology- New
Millenium Edition

2. Alberts, B.Bray, D.Lewis, J.Raff, M.Roberts, K. and Watson, I.D.
1999. Molecular Biology of Cell - Garland Publishing Co. Inc
New York, U.S.A.

3. Gupta, P.K. 1999 : A Text book of Cell and Molecular Biology,
Rastogi Publication, Meerut, India.

4. Wolfe, S.L. 1993. Molecular and Cell Biology. Wordsworth Pub-
lishing Co., California, U.S.A.

5. Fakui, K. and Nakayama S. 1996. Plant Chromosomes. Labora-
tory Methods. CRC Press, Boca Raton, Florida.

6. Sharma, A.K. and Sharma, A. 1999. Plant Chromosomes : Analy-
sis; Manipulation and Engineering. Harwood Academic Publish-
ers, Australia.

7. Bhojwani, S.S. 1990. Plant Tissue Culture : Applications and Limi-



tations, Elsevier Science Publishers, New York. U.S.A.
8. P.K.Gupta  Biotechnology.
9. Lea, P.J. and Leegood, R.C. 1999. Plant Biochemistry and Mo-

lecular Biology. John Wiley & Sons, Chichester, England.
10. Old, R.W. and Primrose, S.B. 1989 : Principles of Gene Manipu-

lation. Blackwell Scientific Publications, Oxford, U.K.
11. Vasil, I.K. and Thorpe, T.A. 1994. Plant Cell and Tissue culture,

Kluwer Academic Publications, the Netherlands.
12. Devi, P. 2000. Principles and Methods of Plant Molecular Biol-

ogy, Biochemistry and Genetics, Agrobios, Jodhpur, India.
13. Smith, R.H. 2000. Plant Tissue Culture; Techniques and Experi-

ments. Academic Press, New York.
14. Satyanarayan- Biotechnology.
15. An introduction to industrial Microbiology- Dr. P.K. Sivakumaar

& Dr. M.M. Joe & Dr. K. Sukesh- S. Chand publication.
16. Practical Biotechnology and plant tissue culture- Prof. Santosh

Nagar & Dr. Madhavi Adhav- S. Chand Publication.
17. Modern practical Botany (Volume-III)- Dr. B.P.Pandey- S. Chand

publication.
18. Molecular Biology and Biotechnology- K.G. Ramawat & Dr.

Shaily Goyal- S. Chand publication.
19. Comprehensive Biotechnology- K.G. Ramawat & Shaily Goyal-

S. Chand publication.
20. Botany for degree students - B.P. Pandey- S. Chand publication.
21. A Textbook of Biotechnology- R.C. Dubey- S. Chand publication

Semester-V
8  :  Environmental Science
5S : Environmental Science

(Pollution control technology)

UNIT-I : General approaches of air pollution.
A. Sampling- Ambient and indoor, techniques. Analysis

- Cox, Nox, Sox, Spm. Air quality standards, emission
standards.

B. Integrated approach of air pollution control: City
planning, zoning, source correction methods. National
and International steps to control green house gases.
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UNIT-II: Air Pollution control Techniques.
A. Control devices : Gravitational settling chambers;

cyclone separators; fabric filters; electrostatic
precipitators; wet collectors and scrubbers.
Combustion-flaring, thermal incineration, catalytic
oxidation. Control of other gaseous pollutants-odour,
VOCs, oxides of sulphur and nitrogen emissions.

B. Auto Gaseous Emission Control - Control of auto-
exhausts emissions. Use of after burners, catalytic
converters, engine modifications; tuning, importance
of good maintenance and driving habits. Alternative
fuels.

Unit-III : Physico-chemical Waste Water Treatment Processes :
A. (i) Physical Process - Screening, grit chamber, aeration,

oil and grease removal, sedimentation, coagulation,
flocculation.
(ii) Chemical Process - Neutralization, chemical
precipitation, adsorption, demineralization.
(iii) Biological Process - Activated sludge process,
trickling filter, UASB (upflow anaerobic sludge blanket).

B. Sludge - Origin, nature, type, characteristics, treatment
and disposal.

Unit-IV : Solid Waste Disposal
A. Management of municipal solid wastes (MSW):

Sources, physical composition and characteristics.
B. Disposal methods; Open-dumping and sanitary

landfills. Reduction, reuse and recycling of materials.
Optional technologies for processing of MSW:
Incineration, gasification, pyrolysis

C. Hazardous wastes: Sources and characteristics. Safe
storage, transport. Treatment of hazardous waste-
Stabilization. Disposal of hazardous wastes.
Introduction to Biomedical waste-Concept &
classification.

D.  Radioactive waste: sources, classification, health and
safety aspects. Management of radioactive wastes.



UNIT-V : Biomedical and Radioactive Waste Treatment
A. Biomedical - Introduction, concept, classification,

treatment and disposal (Pit, composting and
Incineration).

B. Radioactive waste - Handling, storage and disposal.
C. Case Studies

UNIT-VI : Indoor Safety
A. Definition and concepts: Precautions in the processes

and operations involving explosives, flammables, toxic
substances.

B. Health Safety : Respiratory personal protective
equipment (RPPE) & non respiratory personal
protective equipment (NRPPE). Selection, use care
and maintenance of non respiratory protective
equipment. NRPPE: head protection , ear protection ,
face and eye protection , hand protection, foot
protection and body protection.

Practical – 5
1. Preparation of windrose diagram of an area.
2. Determination of NOx, SO2 in an ambient air .
3. Measurement of Smoke Density.
4. Elemental analysis of sludge.
5. Estimation of organic matter from soil/sludge.
6. Determination of CO2 in the atmosphere by volumetric method.
7. Determination of energy content of plants by Bomb Calorimeter.
8. Determination of physical parameters of

i) well water ii) Industrial or given type of effluent
iii) River Water iv) Sea wa

9. Determination of heavy metals (Fe/ Cr /Cu ) by spectrophotomet-
ric methods from waste water.

10.  Detection/ estimation of Cr (VI) in presence of Cr III
11. Determination of hydrocarbon from fuel gas using Orsat’s

apparatus
12. Determination of Chemical Oxygen Demand value for industrial

waste effluent.
13. Determination of NO2 from the atmosphere by colorimetric

method using high volume sampler
14. Estimation of mixed liquor suspended solids (MLSS) in activated
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sludge.
15. Reduction of hardness by ion exchange method.
16. Estimation of fluoride in waste water.
17. Determination of energy content in biomass (Bomb Calorimetry).
18. Estimation of Na+ and K+ in water / effluent samples using flame

photometer
19. Calibration of air sampling equipments.
20. Noise, illumination, ventilation and heat stress measurements -

Industry.
21. Preparation of Material Safety Data Sheet for laboratory chemi-

cals.
Note:
1. Visit to Drinking / effluent treatment plant.
2. Industrial visit

Distribution of practical Marks (Duration 6 hours)
1. Long Experiments (Water & air)- 20
2. Short Experiment- 10
3. Study visit- 10
4. Practical record- 05
5. Viva-voce- 05

————————————
    Total 50

Equipments :-
1) Flame photometer
2) Orsat Apparatus
3) COD Reflux assembly
4) High volume sampler
5) Bomb Calorimeter
6) Noise level meter
7) Lux meter.
Reference Books:
1. Environmental Sciences - Jackson and Jackson
2. Environmental Sciences - Tuckeer (1990)
3. Introduction to Environmental Chemistry – A.K.De
4. Pollution control in process industries – S.P.Mahajan. Tata

McGraw Hill pub. New Delhi
5. Water and Waste water technology – M.J.Hammer, John Wiley A

& sons, New York 1986.
6. Introduction to wastewater treatment process – R.S.Ramalho.



7. Current practices in Environmental Engineering. (Vol. I & II) Alam
Singh and U.S. Sharma. International Book Traders, Delhi-1997.

8. Basic environmental technology : Jerry ;A. Nathanson.
9. Handbook of environmental management and technology :

Gwendolyn Holmes, Ben Ramnarine Singh, Louis Theodore.
9. Environment and Health – Anthony I. Rowland & Paul Cooper,

3rd edition -1989.
10 Air quality management by Stern, A.C. (Ed) 1974.
11. Air pollution theory by Crawford.
12. Land pollution , causes and control by Harrusson and Laxon.
13. Soil and water conservation engineering  by Schwab, S.D. Frevert,

R.K. Edminster, T.W. and Barns, John Willey and sons.
14. Standard Methods for the Examination of water and waste water

(1984) APHA,

Semester-VI
Environmental Science

6S : Environmental Science
(ENVIRONMENTAL CONSERVATION & MANAGEMENT)

Unit-I : A) Environmental Education: Definition,  need, prin-
ciples and objectives of environmental education,
Types of environment education (Formal & Non For-
mal), stages of environment education, current status
of environment education in India.

B) Environmental Education & Awareness: Concept
of environmental awareness, methods of environmen-
tal awareness, role of environmental education in
awareness programmes, Role of NGO’s in environ-
mental education; environmental awareness thorough
mass media.

Unit-II : A) Mining Environment : A)Types of mining, issues
related with mining management, strategies for
conservation of minerals.
Land Use Pattern, land degradation and land
management.

B) Conservation of wetland, wastelands and mangroves

Unit-III : A) Wild Life Management - Wild life as a resource.
Threats to wild life. Indian board for wild life (IBWL).
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WWF, Wild life institutes in India. Wildlife poaching.
Wild Life Protection Act, 1972, Environmental
Protection Act, 1986.

B) Biodiversity Conservation :
Need of conservation; National policy and goals;
methods of biodiversity conservation - in situ
conservation(sanctuaries, national parks and bio-
sphere reserve); ex situ conservation(zoo, botanical
gardens)  convention on biological diversity (CBD)
,Biodiversity Act 2002.

Unit-IV : Role of National and International Organization in
Environmental Protection :

A) IUCN, UNEP,  Man and Biosphere Programme
(M.B.P.), State Pollution Control Board . Ministry of
Environment and Forest (MOEF) .

B) Environmental Impact Assessment - Concept,
scope and objectives, EIS, Public participation in EIA,
advantages and disadvantages of Public participation.

Unit-V : A) Environmental Audit : Definition, purpose,
advantages, general approach to environmental audit.

B) Introduction to Remote Sensing : Study of Arial
Photographs and Satellite Images. Geographical
Information System (Concept and Advantages).

Unit-VI : A) Sustainable Development: Concepts and principles
of sustainable development.

B) Statistical Methods : Mean, mode, media, standard
deviation, tabulation of data, types of data, diagram-
matic representation and graphical representation of
data, regression analysis.

Practicals based on Papers :
A) Experiments on Biodiversity:
1) Determination of Shannon Weiner Species diversity index to ter-

restrial animal communities.
2) Determination of Margalef diversity index to terrestrial animal

communities.
3) Determination of Kothe’s Species Deficit index to aquatic organ-

isms.
4) Photographic submission of flora and faula.



B) Experiments on Environmental Management :
1) Characterization of wasteland soil.
2) Characterization of wetland water.
3) Characterization of wetland sediments.
4) Visit to nearby mine / quarry
5) Survey of Environmental literacy in nearby community.
C) Experiments on GIS & Remote Sensing:
1) Study of Satellite Images or Arial Photographs.
2) Study and Applications of GPS
3) Marginal information of Topo sheet.
4) Indexing of Topo sheet.
5) To study the conventional signs and symbols from Topo sheet.
6) Interpretation of Topo sheet.
7) To study of conventional signs and symbols from weather map.
8) Interpretation of weather map.
9) Scale determination of aerial photograph.
10) Mapping of the land use patterns with the help of aerial photo-

graphs.
11) To study the change in land use pattern of an area with help of

aerial photographs and survey if India Topo sheet.

D) EXPERIMENTS ON EIA:
1) Evaluation of impact of refuses on soil quality.
2) Impact of air pollutants on plants leaves.
3) To examine the effects biofertilizers versus chemical fertilizers

on root ramification and plant growth.
4) To evaluate the impact of traffic density on environment.

Reference Books:

1) Environmental economics for sustainable development – Kumar
2) Ecology and economics: an approach to sustainable development

– Sengupta
3) Environment, Development and sustainability – Bhaskar nath
4) Water technology management challenges and choices – A.K.

Barua. Biodiversity and environment – S. K. Agarwal
5) The Biological Diversity Act. 2002 and Biological Diversity rules

2004 – National Biodiversity Authority India. 475, 9th South cross
street, Kalpalocwar Nagar, Neelangarai, Chennai – 600041.

6) Biodiversity measurement and estimation – D. L. Hawks
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7) Biodiversity conservation – Global agreements and national con-
cerns. RAMSAR sites CBD, Quarantine, Regulation, National
Forestry policy, Biodiversity Act, Wild life protection Act.

8) Environmental Problems and Solutions by Asthana D.K.
9) Environmental Management by G.N.Pande
10) Pollution Management in Industries by R.K.Trivedi.
11) Indian Economy in International Perspective, 1994: Gaur K. D,

Meshram P. J. Shashidharan K.L. ed. Sarup and Sons publishers
Ansari Road, Darya Ganj New Delhi.

12. Environmental Economics, 2001: Madhu Raj ; Sarup and sons
publishers, New Delhi.

13. Environment & Social Issues, 2000: Sunit, Gupta Sarup and Sons
Publishers, New Delhi.

14. Global Environment: Current Status, 2000: Sunit, Gupta Sarup
and Sons Publishers, New Delhi.

15. Environmental economics for sustainable development account-
ing and valuation 2001: Some issue in modeling Kumar (Pushpam).

16. Environmental Crisis and Management: Sunit, Gupta Sarup and
Sons Publishers, New Delhi.

17. Ecology & economics: An approach to sustainable development
and sustainability: Bhaskar Naath, Luc Hens, David Pimental.

18. Environmental Remote sending By: Saumitra Mukharajee.
19 Hand Book of Env. Laws, Acts, Rules, Guidelines, Compliance and

Standard Vol. 1 & 2: R. K. Trivedy Environmental Edition: 1st 1996.
20. Pollution control Acts, Rules and notifications issued there under:

Central Pollution Control Board April. 1995.
21. Environmental Protection and the Laws: C. N. Mehta, 1991.
22. Legal aspects of Environmental Pollution and its Management:

Ed. S. M. Ali, 1992.
23. International Environmental Policy Emergence and Dimensions:

by L. K. Caldwel 1990.
24. Lal’s Commentevis on water, Air pollution laws along with the

environmental (Protection) Act and rules 1986, 3rd Rd. 1992: Law
Publisher India.

25 Environmental Problems, protection and control Vol I & Vol II
Ed: Arun Kumar.

26 Remote Sensing and Image Interpretation:-Tomas M.Lillesand and



Ralph W.Keifer john Wiley and sons Inc.New Yark.
27. Introduction to Remote sensing:-James B. Campbell, Tylor and

Franeis Ltd.Londan.
28. Fundamentals of GISN:-Michael N.Demers..
29. Remote Sensing application in applied geosciences:-Sumitra

Mukherjee, Milton Book Company.
30. Environmental Geography:-H.M Saxena, Milton Book Company.
31. Principles of Photogeology:-Singh.
32. Principles of Remote Sensing:-Currain.
33. Fundamentals of Photogeology:-S.N.Pandey.
34. Environmental Impact Assessment, L. W. Canter, McGraw Hill

publication, New Delhi.
35. Proceedings Indo-US workshop on environment impact analysis

and assessment (1980) NEERI, Nagpur.
36. Environment & Social impact assessment, Vlcany, F., Bronsetin

DA (1995), John Wiley & Sons, New York.
37. EIA – A Biography. B. D. Clark, B. D. Bissel, P. Watheam

DISTRIBUTION OF PRACTICAL MARKS: MAX.MARKS :50
Duration : 6 Hrs

Q.1   Any one Experiment on Biodiversity conservation.-10 Marks
Q.2 Any one Experiment on GIS OR Remote sensing. -10 Marks
Q.3   Any one experiment on EIA / Environmental - 10 Marks.

Management
Q.4 Class Record + Viva-Voce - 10 Marks
Q.5 *Co-Curricular Activity Report - 10Marks.

——————
Total 50 Marks

Note: Visit to - 1) Wild life Sanctuary, 2) Industries, 3) National Park,
4) Meteorological Station.

*”Co-curricular Activity Report” which mean the report on the activity
such as Seminar, Study Tour, Industrial visit to Research Institute, Group
Discussion, Excursion Tour to be submitted by the students at the time
of practical examination.

Required Instruments or Equipments for Practical Work :
1. Spectrophotometer
2. COD reflux assembly
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3. BOD bottles.
4. Incubator
5. Kjeldhal Nitrogen Assembly
6. Paper Chromatograph
7. Flame Photometer
8. Dust Fall Jar
9. Sound Level Meter
10. Water Sampler
11. Lovered Box
12. Air Sampler - Tilak
13. Zincondroff Apparatus
14. Stereo Scope
15. Aerial Photograph.

Instructions for Project Work :
The objective of assigning of project work to student is to

provide an opportunity to understand and appreciate environmental
problems and explore probable solutions based on Empirical Studies.
With a view to achieve these objectives. It is Expected that students in
consultation with the concerned member of teaching faculty identifies
an environmental problem and under take studies during specific period.
While defining aim and the scope of the project, feasibility in terms of
available time should be duly considered. It would be desirable that the
initiation of project work begins in first session by under taking library
work under the guidance of concerned teacher. The theme of project
should be finalize in all respects at a convenient.

A student is expected to carry out studies as preplanned by
going on periodic field visits and carry experimental studies. It is
visualize that continuous to the teacher and consultations with him is
the essence of successful work on completion of the field work and
laboratory work, the

Semester-V
9 : SEED TECHNOLOGY

5S : Seed Technology(Vocational)

There shall be one theory paper of 80 marks and practical
examination of 50 Marks for each semester. Duration of theory paper
shall be 3 hours and practical examination shall be of  4 hours.

The syllabus in based on 6 lectures and 6 practical periods



perweek.

Seed Pathology and Seed Entomology.
Unit-I : History of seed pathology

Economic significance of seed borne diseases.
Seed-borne fungi ,bacteria, viruses and nematodes

Storage fungi and its impact on animal and human health
Mechanisms of seed transmission
Entry point of seed infection

Unit-II : Influence of environmental factors on seed borne
diseases
seed crop management
Seed treatment, procedures and equipments
Quarantines of seed health testings
Procedures of sampling for seed health testing

Unit-III : Methods of seed health testing
Inspection of plants beyond the seedling stage
seed certification and tolerance limits of seed borne
pathogens
Seed act in relation to Seed borne diseases
National and international cooperation in seed
pathology

Unit-IV : Introduction
Methods of insect classification
Orders of insects of economic importance
Insect body & appendages
Life-cycle of insect
Economic entomology Important insect-pests of seed
crops, their nature of damage and management

1. Cereal-paddy, maize and sorghum
2. Pulses-Kharif pulses-pigeonpeas, mung,

Rabbipulses-chickpea, fieldpea linseed
3. Oil seeds-mustard, castor, linseed groundnut
4. Vegetables and dry fruits

Unit-V : Beneficial Insects
Type of beneficial insects and their role in seed
production
Type of insect pollinators, their usage in crop pollination
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Honey bees, their social structure and management
(bee Keeping)
Insect control
Definition and methods of insect control
Cultural, mechanical, physical, quarantine
Chemical control/pre harvest sanitations  spray
Insecticide formulation and preparation of Spray
Solution.
Safe application of pesticide

Unit VI : Storage Entomology

Types of insect pests and mites in storage - Nature of damage
and losses caused and factors influencing them Sources and
development of infestation, Detection of infestation.

Fumigants and methods of fumigation Seed protectants and
their impact on seed viability etc.

IPM strategies for important pests Plant Protection
Equipments

Type of equipments & their principles Safe handling,
maintenance and use of machines Rodents and their  control
in field and seed godowns

Practical :
Seed Pathology

1. Demonstration and handling of stereobinocular microscope
2. Symptoms of important seed borne pathogens
3. Visual examination of dry seeds for disease symptoms
4. Examination of suspensions obtained from washings of seeds
5. Viability test-space germination test and tetrazolium test.
6. Detection of important seed-borne bacteria-various methods.
7. Detection of important seed borne viruses various-methods.

Seed Entomology

1. External morphology of insect, type of mouth parts, antenna and
legs.

2. Identification of important storage pests, stages of insects.



3. Detection of seed borne insects and estimation of infestation
4. Plant protection equipments, their safe handling and use.
5. Handling of bees for pollination.
6. Collection and submission of stored product pests visit to ware-

houses and godowns.
Practical Examination :
Distribution of Marks      Marks 50
1. Diagnosis of Symptoms of seed-borne pathogens 10
2. To Calculate the viability of seed by tetrazolium test 10
3. Study of mouth parts, antena and legs of given insect 05
4. Identify and describe the seed specimen & equipments 10

 A, B, C,D, E,
5. Submission of field report  05
6. Submission of seed specimen and viva-voce 05
7. Record book 05

Books Recommended :
1. Seed Pathology Vol-I & II   P. Naeergaard
2. Principles of Seed Pathology Vol-I & II V.K. Agarwal & J.B.Sinclair
3. Seed Treatment K.L. Jeffs.
4. Seed Technology -  R.L. Agrawal
5. Introductory Mycology C.J.Alexopoulos
6. An introduction to fungi J.P. Srivastava
7. Systemic Fungicides R.W. Marsh
8. Fungicides in plant diseases control Y.L.Nene and P.N.Thapliyal
9. Destructive and useful insects by Metcalf and Flint
10. Insect Pollination of field crops by J.B.Free
11. Agricultural Entomology by A.S. Atwal
12. Plant Protection Equipments by O.S. Bindra

B.Sc. Part - III
Semester-VI

6S : Seed Technology(Vocational)

Seed Processing, Farm Management and marketing

Unit-I : Seed drying : Importance and advantage of seed drainage,
moisture content recalcitrtrant orthodox-and methods of
seed moisture measurement, theory of seed moisture
measurement, theory of seed drying, specific gravity
separators , adjustment of intentented disc and intented
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cylinder separators.

 Unit-II : Surface texture separation : The roll mill, parts of the
machine, Separating action and the adjustments, cleaning
roll mills. Seed treatment : Seed treatment equipment, slurry
treater, mist-o-matic seed treater, parts of the machine,
construction and operation, Labeling of   treated seeds and
related precautions, storage of treated seeds, machine
operation, and  seed users safety. Site selection for seed
processing plant on a seed production farm, Layout of
machines in a seed processing plant for efficient production
and main movement, mechanical inquiry of seeds in post
harvest phase, conservation of energy and   production in
seed processing, maintenance and repair of seed processing
equipment. Seed conveyors and elevators, bucket elevators
belt conveyors screen conveyors. oscillation conveyors,
pneumatic conveyors, difference between a specific gravity
separators and oscillating  conveyors  installation  of   bucket
elevator,   computing   the   required  height of bucket
elevators capacity determination of bucket elevators.

Unit-III :    Packaging of seeds. bager weigher, bag closing, labelling
and main taining lot identity, lot numbers, seed pellets,
handling and stacking, maintenance of seed processing
records. seed storage structures : construction, operation
and maintenance, insulation storage aeration air
conditioning, dehumidification and stacking, moisture and
heat proofing of  seed storage structures, seed storage
management.

Unit-IV : Field of farm management, scope basic principles in farm
management, decision making operation and control
Decision making approaches ,Decision making based on
production,   cost and capital investment, cost analysis law
of diminishing return, opportunity cost, most   profitable
combination of input and output.

Unit -V : Planning and management of crops, Building and machinery
Important crops of India, concepts pertaining to various
crop production operations viz tillage, irrigation, sowing
plant protection, harvesting and threshing maintenance of



soil fertility, weeds and their control, mixed cropping,
multiple cropping and dry land farming Machinery selection
and their management determination of field capacity and
field efficiency, machinery adjustments. Consideration in
farm buildings implement shed, storage structures.

Unit -VI:     Farm Business : Farm business analysis, Farm size, factors
affecting profit and economic size of farm, Budget and
Record Keeping : Farm budgeting, procedure and use, Farm
efficiency measures, farm records and their use. Acquisition
and Management of Land Labour and Capital Farm Surveys-
Data Collection analysis Marketing Basic concepts, supply
and demand price equilibrium, seed transportation and
storage cost and returns, cost of processing and
packaging, marketing organization for seed marketing, seed
markets in India, Structure and working. Seed market
surveys, Projections of supply and demand for different
kinds of seed in India-Seed pricing of Breeder/Foundation/
Certified Seeds.

Practicals :
Seed Processing.
1. Visit to a seed processing and storage complex and familiariza-

tion with different machines.
2. Study of physical characteristics of different crop seeds and their

shapes.
3. Determination of physical properties of seeds of different crops
4. Measurement of seed moisture content by direct and indirect

methods of Dring.
5. Study of air screen cleaner cum grader
6. Study of specific gravity separator
7. Study of seed treatment machines
8. Study of seed packaging equipments.
9. Study of bucket elevator, screw conveyors and pneumatic

elevators.

Seed farm management and marketing.
1. Identification of farm machines and their use
2. Determination of field capacity and field efficiency
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3. Soil sampling fertility and moisture content
4. Calibration and adjustment of various farm machines
5. Cost analysis.
6. Farm planning and Budgeting
7. Record Keeping
Practical  Examination :
Distribution of Marks : Marks 50
1. Determination of physical properties of seeds 10

of different crops
2. Identification of farm machine and their use 10
3. Study of operations of seed treatment equipment 05
4. Identify and describe equipments A,B,C,D,E, 10
5. Submission of field Report 05
6. Submission of seed specimen & Viva -voce 05
7. Record book 05

Books Recommended :
1. Hand book of Agriculture, Indian Council of Agricultural

Research,Krishi Bhavan, New Delhi
2. Farm Power and Machinery Management, Vth edition, 10WA

State, U.S.A. Hunt, D,1968
3. Farm Management Decision, Operation Control.John E Kadlec,

Prentice Hall, Inc Englwood, Chiffs, New jersey, U.S.A.
4. Fundamentals of farm Management  S.S. Joshi  and T.R. Kapur,

Kalyani Publishers, India, Ludhiana.
5. Fundamentals of farm Management A.S.Kahlon and Karam Singh,

Kalyani Awed Publishers PVT.Ltd. 13/14 Asaf Ali Road New delhi/
Madras/Bombay/Calcutta/Bangalore.

6. Economics of farm Production and Management,  V.T. Raju and
DVS Rao, IBH Publishing Co Pvt.Ltd.New Delhi.

7. Agricultural Marketing in India, S.S.Achary Oxford and I.B.H.,
New Delhi.

8. Seed Technology - R.L.Agrawal



B.SC. FINAL, SEMESTER-V
10 : ZOOLOGY

There shall be the following paper and practical for B.Sc. Part-
III Semester V examination. The syllabus is based on 6 theory periods
and six practical periods per week (Total 75-80 theory sessions and 25
practical sessions during the complete semester). There shall a com-
pulsory theory paper of 3 hours duration, as stated below and a practi-
cal examination extending for five hours. Every examinee shall offer
the following paper of 100 marks (80 for written examination and 20
marks for internal assessment) and a practical examination of 50 marks.
Candidates are required to pass separately in theory and practical ex-
amination.

Theory -5 S-ZOOLOGY:
(ANIMAL PHYSIOLOGY AND ECONOMIC ZOOLOGY)

                                                                     Marks Allotted
1) Written examination……….. 80
         Internal assessment…..……. 20
2) Practical: 50

——————————————————
Total: …… 150 Marks

Paper 5 S-ZOOLOGY
(ANIMAL PHYSIOLOGY AND ECONOMIC ZOOLOGY)

Max. Marks - 100 Total Period - 75

UNIT I : Respiration:

Structure of respiratory organs:  Gills and Lungs

Mechanism of respiration: regulation of ventilation in lungs,
exchange of gases at respiratory surface, Respiratory
pigments in animals: Haemoglobin, Haemocyanin,
Haemerythrin, chlorocruorin. Transport of gases: O2 and
CO2 transport, Neurophysiologic control of respiration,

Circulation:
Blood : Definition and its constituents, functions of blood.
Heart: Structure of human heart, pace maker, Cardiac cycle.
Blood coagulation factors, blood groups A, B, O system
and Rh-factor.
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UNIT II : Muscle Physiology:

Types of Muscles: striated, non-striated and cardiac muscles

E.M. Structure and Chemical Composition of striated
muscle, Neuromuscular junction.

Mechanism of muscle contraction by Sliding filament theory

Physical and Chemical changes during muscle contraction:
muscle twitch, tetanus, isometric and isotonic contraction,
summation of Stimuli, all or none law, fatigue, rigor mortis.

UNIT III :  Nerve Physiology: Neuron: E.M. Structure  of nuron
andTypes : Myelinated and non-Myelinated nerve fibres.

Conduction of Nerve impulse, Resting potential, initiation
and propagation of action potential, Saltatory transmission,
Neurotransmitters (Acetylcholine, dopamine, GABA,
Serotonin, Epinephrine, Nor-Epinephrine), Synapse and
synaptic transmission

Chemical co-ordination:  Endocrine system: Hormones
and their physiological roles of-
Pituitary, Thyroid, Parathyroid, Adrenal, Islets of
Langerhan’s,
Hormonal disorders: Dwarfism, Gigantism, Acromegaly ,
Goiter,  Myxoedema, Cretinism, Osteoporosis ,

UNIT IV : Reproductive Physiology:  Estrous and menstrual
cycle, hormonal control of reproduction in males and
female, Structure and physiology of mammalian Placenta.

Homeostasis and conservative regulation:
Osmoregulation and ionic regulation in aquatic animals.
Osmoregulation in terrestrial animals Ammonotelism,
ureotelism and uricotelism.

Thermoregulation in Poikilotherms and Homeotherms.

UNIT V : Agricultural Zoology: Economic importance of Insects

Beneficial insects – Spider, Mantis, Ladybugs, Damsel bug,
Mealybug destroyer, Soldier beetle,

Green lacewing, Syrphid fly, Tachinid fly, Ichneumon wasp



and Trichogramma wasp.
Harmful Insects –Stired food grain  pests, their injuries
and control
Pests of,– Cotton, Sugarcane and Jowar. Damage and Control
 Economic importance of Rodents, Snakes, Owls and Bats.
Apiculture - Sericulture -

Unit VI :  Aquaculture

Aquaculture: definition, scope, importance and present
status in India.

Fresh water fish culture: types of fish ponds:Nursary, rearing
and stocking, design and construction of fish pond, fertilizers
used for fish development.

Hatching Happas, Chinease Circular Hatchery, CIFE,
Mumbai, hatching model, Induced breeding and
hypophysation, Modern drugs used in fish breeding.

Freshwater system: monoculture, polyculture, integrated
aquaculture, cage culture, pen culture . Fish products and
byproducts: Fish liver Oil, Fish body oil, Fish manure, Fish
leather

Special Note : (Common for B.Sc.Sem-I & VI)
(i) Use of animals for practical purpose in this curriculum is subject

to the conditions, under the Wild Life (Protection) Act 1972 and
should abide by the prevention of cruelty to animals Act 1960.
No any scheduled animal species should be used in the laboratory.

ii) The research based project on animals should strictly abide by
the rule as mentioned in para-6 of U.G.C. Notification No.F.14-
6/2014 (CPP-II), dated 1st August, 2014, which state that –
6.1 All institutions of Higher Education shall constitute

“Dissection Monitoring Committees” (DMC) to ensure strict
compliance of instructions relating to the use of animals for
research purposes only;

6.2 The Head of the concerned department shall be the Convener
and Chairperson of DMC. Two Senior faculty members of
the concerned department, one faculty member
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of a related department from the same institution and one or
two Faculty members of the concerned department from the
neighboring institution(s) shall be members of DMC.

6.3 The tenure of DMC shall be two years and on expiry of a
term, the DMC should be reconstituted wherein only the
Convener and Chairperson (The Head of the Department)
may continue for two or more terms if he/she happens to
continue to be the Head of the Department. A vacancy arising
during the tenure of DMC shall be filled with a faculty
belonging to the respective category. The quorum for the
meeting shall be 3 out of 6, where in at least one member
from the neighboring institution must be present. The DMC
shall meet at least once each semester/ half year and approve/
review alternative experimentation of animals for laboratory
exercises.

6.4 It shall be the responsibility of the DMC to ensure that
animals that are permitted to be used for dissections /
experiments in the instructions herein are procured from
ethical sources, and not removed from the wild, transported
to the laboratory without stress or strain to the animals, if
live, and anaesthetized appropriately if they are to be used
in dissections.

6.5 The DMC shall ensure that the institution maintains
appropriate records of procurement of animals, their
transport, number of animals used, use of anesthesia/
euthanasia etc.

6.6 The DMC shall be different from the Institutional Animal
Ethics Committee (IAEC), under the purview of Committee
for purpose of care and supervision of experimental animals
(CPCSEA), Department of Environment and Forest, Govt.
of India. However, the DMC shall not have powers to over-
riding the powers of IAEC. For animals covered by the
IAEC, with standard operating procedures (SOPS) for
IAECs prescribed by CPCSEA will apply.



iii) Those Institutions which are already having Zoology
museums should not procure museum specimens now
onwards and should use charts / slides / models / photographs
and digital alternatives in case of need. Those new
institutions which are not having Zoology museum in their
department should provide learning related to zoological
specimens with the help of charts / slides / models /
photographs and digital alternatives / and arrange visit of
students to already established museums.

Practicals:
1. Detection of blood groups in human being.
2. Differential counts of blood.
3. Estimation of hemoglobin percentage with the help of haemometer.
4. R.B.C. count.
5. W.B.C. count.
6. Preparation of haemin crystals
7. Measurement of blood pressure.
8. Action of salivary amylase on starch.
9. Qualitative detection of nitrogenous waste products (Ammonia,

urea, uric acid) in given sample.
10. Demonstration of kymograph unit, Respirometer through

available resources.
11. Observation and identification of Insect Pests of local crops, and

predator insects.
12. Life Cycles of Honey bee, Lac insect, Silk Moth.
13. Histological Slides of major organs of Respiratory systems,

circulatory system, Nervous system, Different types of Muscles,
Endocrine glands, testis, ovary.

14. Study of locally available fishes, Indian major carps, Exotic
carps, Common carp.

Distribution of marks for practical examination :
Time: 5 Hrs. Marks

01.  Physiological Expt.
 a)  Major………………………………….. . 10
 b)  Minor ………………………………….. . 05
02.  Economic Zoology & Histology
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 a)  Spotting (A-F) 12
 b)  Description and Comments

on Topic from Unit V and VI 08
04. Class record duly signed by teacher

in charge and certified by H.O.D. 05
05. Study tour report. 05
06. Viva - voce 05

-----------------------------
Total Marks    50

   -------------------------------
REFERENCES
1. Prosser and Brown : Comparative Animal Physiology
2. Hisotlogical Slides of Respirator systems, circulatory system,

Muscles, Nervous system Endocrine glands, Gonads, placentae
3. Guyton : Physiology
4. Best and Taylor : Physiological basis of Medical practice
5. C Hoar, W.S.. General and comparative Physiology. Prentice Hall

of India.
6. Lehninger. L.. Biochemistry. W.H. Freeman & co.
7. Nagabushnam, R.. Animal physiology. S.Chand & co.
8. Martin, D.W. P.A. Mayes and W.W. Rodwell,.Harper’s Review of

Biochemistry lange Medical Publications.
9. Prosser, C.L. and F.A.Brown Comparative Animal physiology.

W.B. Suanders.
10. Rama Rao, A.V.S.S.. Biochemistry. UBSPD.
11. Stryer. L. Biochemistry Wiley International
12. Verma, P.S. and V.K. Agarwal.. Animal physiology. S.Chand & co.
13. Wilson, J.A., Principles of Animal Physiology, Macmillan
14. Chatterjee, C.J;  Human Physiology(Vol-I and II)
15. Economic Zoology,  G.S. Shukla, V.B. Upadhyay  (2006)
16. Text Book of Applied Zoology, Pradip. V Jabde (2005).
17. Mac E. Hadley: Endocrinology, Prentice Hall, International Edi-

tion, 2000
B.SC. FINAL, SEMESTER-VI

ZOOLOGY
There shall be the following paper and practical for B.Sc. Part-III

Semester VI examination. The syllabus is based on 6 theory periods and
six practical periods per week (Total 75-80 theory sessions and 25 prac-
tical sessions during the complete semester). There shall a compulsory



theory paper of 3 hours duration, as stated below and a practical
examination extending for five hours. Every examinee shall offer the
following paper of 100 marks (80 for written examination and 20 marks
for internal assessment) and a practical examination of 50 marks. Can-
didates are required to pass separately in theory and practical examina-
tion.

Theory -6 S-ZOOLOGY

(MOLECULAR BIOLOGY AND BIOTECHNOLOGY)
                                                                                    Marks Allotted

1) Written examination……….. 80
Internal assessment      ………. 20

2) Practical: 50
—————————
Total:     150 Marks

Paper- 6 S-ZOOLOGY
(MOLECULAR BIOLOGY AND BIOTECHNOLOGY)

Max. Marks - 100             Total Period - 75

UNIT – I : Genetic material-definition, Experiments to prove DNA
as genetic material:Griffiths transformation experiments
with bacteriophage infections, Avery and co-workers
experiments, and Hershey and Chase experiment. Chemistry
and types DNA(A,B,Z)Mitochondrial DNA; Chemistry,
types and function of RNA: mRNA, tRNA and rRNA  and
Non Genetic RNA.

UNIT - II : DNA replication: semi conservative method;
experiment by Messelson and Stahl.
Concept of genes, one gene one enzyme hypothesis, one
gene one Polypeptide theory.; A brief account of Concept
and action of cistron, split genes, overlapping genes,
jumping genes, Genetic diseases: Spinocerebellar ataxia.

UNIT–III : Genetic code and its features, Protein synthesis-
transcription and processing of mRNA, translation-different
steps, Gene  regulation: (promoter and operator), Operon
models, and Lac-operon model of E.Coli. Genetic regulation
in Eukaryotes-Britten Davidson Model.

UNIT–IV : Mutation: Definition-mutation theory of DeVries-
different types of mutations, - molecular basis of mutation:
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substitution and frameshift mutations, chromosomal aberrations-
structural(deletion, addition, inversion and
translocation),numerical (euploidy and aneuploidy). Natural
and induced mutations-significance of mutations.

DNA repair process.

Polymerase chain reaction (PCR). Southern, Northern and
Western blotting techniques, DNA finger printing.

UNIT – V : Biotechnology:. Genetic Engineering: Recombinant
DNA technology and gene cloning-enzymes in recombinant
DNA technology, Splicing and cloning of genes, vectors
(plasmid and phage vectors), gene Transfer. Somatic cell
hybridization, hybridoma technology, and monoclonal
antibodies. Practical applications and suspected hazards of
biotechnology and genetic engineering in animals.

UNIT-VI : Immunology: Introduction to immune system: Innate
and adaptive immunity, Types and production of immune
cells ; Complement system.

Humoral Immunity: Antigen and haptens, Antibody: types
function, and production.

Cell mediated immunity: T-cell receptors, T helper cell and
lymphocyte activation

Role of cytotoxic T-cell..ELIZA Technique RIA.
Practicals:
1. Microtechnique scope and importance.
2. Preparation of fixatives - Alcohol, Acetone, Formalin, Bouin’s

fluid, Cornoy fluid, Formal sublimate.
3. Collection of various tissues/organs from slaughter house for

micro-technique
4. Preparation of Alcoholic grades, dehydration and clearing of

tissues
5. Use and care of Oven
6. Embedding and block making, trimming of block.
7. Use and Care of different types of Microtome.
8. Honing and stropping Knives
9. Section cutting and spreading,



10. Preparation of various stains -Borax carmine Acetocarmin,
Aceto-orcein, Haematoxyline, eosin.

11. Staining of the sections, (Double Staining), mounting.
12. Camera Lucida. Use and Drawings
13. Oculomicrometer scale/ similar micro-measurements use
14. Introduction to models of PCR, Southern blotting through

available resources.
15. Vital Staining of mitochondria by using Janus, Green B stain.
16. Extraction of DNA by using salt, detergent and enzymes from

natural sources from any animal tissue / plant material
17. Study of Operon models through available resources.
18. Application of DNA finger printing through available resources.

Distribution of marks for practical examination:
Time: 5 Hrs. Marks
01 Microtechnique.

 a) Trimming and Section cutting of the Paraffin blocks 05
 b) Spreading of ribbons. 05
 c) Staining of the given slide 10
 c) Use of camera Lucida/ Ocular micrometer scales 05

02. Any one practical based on Sr.14 to 18 of the practical list 10
03. Permanent slides submitted by the examinee (5 Slides) 05
04. Class record duly signed by teacher
      incharge and certified  By H.O.D. 05
05. Viva - voce 05

----------------------------
Total Marks 50

REFERENCES
1. Friefelder. D. Microbial Genetics; Narosa Publishing, New Delhi.
2. Goodenough, U. Genetics. Saunders Coolege Publishing

International, New York.
3. Klug, W.S. and M.R.Cummings. Concepts in Genetics; Charles

E.Merrill Publishing Co. London.
4. Kumar, H.D. Molecular biology and biotechnology. Vikas

Publishing House, New Delhi.
5. Lewin, B.. Gene VI . Wiley Eastern Ltd., New Delhi.
6. Rothwell, N.V. Human Genetics. Prentice Hall of India, New Delhi.
7. Sinnott, E.W.L.C.Dunn, and L.C.Dobzhansky, T. 1985. Principles
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of Genetics. Tata McGraw Hill. New Delhi.
8. Stern, C. Principles of Human genetics. S.Chand & Co. New Delhi.
9. Verma, P.S. and V.K. Agarwal.. Genetics. S.Chand & Co. New Delhi.
10. Balasubramania, D., Concepts in Biotechnology. Unversity Press

(India) Ltd., Hyderabad.
11. Chopra, V.L and A.Nasim,. Genetic Engineering and Biotechnol-

ogy. Oxford & I BH, New Delhi.
12. Dharmarajan, M. Genetic Engineering S.viswanathan & Co.
13. Dubey, R.C.1995. Text book of Biotechnology. S.Chand & Co.
14. Glick, B.R. J.J. and Pastermak. 1998. Molecular Biotechnology.

SSM Press, Washington.
15. Gupta, P.K. Elements of Biotechnology. Rastogi Publications,

Meerut.
16. Jogdand, S.N. Advances in Biotechnology. Himalaya Publishing,

New Delhi.
17. Kumar, H.D.. A text book on Biotechnology. East West Affiliated

Press Ltd.
18. Proter, D.G. Ethical scores for animal experiments. Nature 356:

101-102.
19. Primrose, S.M. Modern Biotechnology. Blackwell Scientific

Publishers, Oxford.
20. Trevan, M.D. Biotechnology: The Biological principles. Tata

McGraw Hill Publishing Co., New Delhi.
21. Trehan, K. Biotechnology. Wiley eastern ltd., New Delhi.
22. Vijayaraman, K.S.Chellammal and P.Manikili.  1998.

Uyiriyathozhilnutpam. Chimeeraa, Tiruchy.
23. AM. Pearson & TA Gillett (1996) Processed Meats,
24. W.J. Stadelman, V.M. Olson, GA. Shemwell  & S. Pasch S.
25. Egg and poultry meat processing,
26. Bremner (2002) Fish as Food, Vol 1 & 2, HA
27. Ivan Roitt: Essential Immunology (6th Ed.) Oxford, Backwill,

Science publication London.
28. Elgert: Immunology understanding the immune system, John Willy

& Sons, Inc. publication, New York.

B.Sc. Final year (Semester V)

11 : STATISTICS

              The examination in Statistics of  fifth  semester will comprise of
one theory paper each, internal assessment and practical examination.



Theory paper will be of 3 hours duration and carry 80 marks. The inter-
nal assessment will carry 20 marks. The practical examination will be
of 4 hours duration and carry 50 marks.

The distribution of marks for practical will be as follows:
1. Practical Record 08 Marks
2. Practical Viva voce 12 Marks
3. Practical Problems 30 Marks

The following syllabi is prescribed on the basis of six lectures per
week and six practical periods per batch per week. Each theory paper
has been divided into six units. There shall be one question in every
unit with internal choice (either or type) for each of 12 marks and one
compulsory question covering entire syllabus of fifth semester of 8
marks.

5S-STATISTICS
Unit I : Statistical Quality Control

1.1: Importance of statistical methods in industrial research
and practice.

1.2: Determination of tolerance limits.
1.3: General theory of control charts, causes of variation

in quality, control limits, summary of out of control
criteria.

1.4: Control charts for variables - X bar and R Chart.
1.5: Control charts for attributes-np charts, p-chart and c-

chart.

Unit II : Acceptance Sampling Plan
2.1: Problem of lot acceptance, stipulation of good and bad

lots, producer’s risk and consumer’s risk.
2.2: Single sampling plans and their OC functions.
2.3: Double sampling plans and their OC functions.
2.4: Concept of AQL, LTPD, AOQL, average amount of

inspection and ASN function.
Unit III : Basic Econometrics

3.1: Theory of consumer behaviour.
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3.2: Utility functions.
3.3: Indifference curves.

3.3.1  Cardinal approach
3.3.2  Ordinal approach

3.4: Partial elasticities of demand.
3.5: Income distribution Pareto Curve
3.6: Concept of Auto regressive models.

Unit IV : Sample Surveys
4.1: Sample surveys-Concept of population and sample,

need for sampling, sampling unit and sampling frame.
4.2: Principal steps in sample surveys, census survey,

advantages of sample survey over census survey.
4.3: Sampling and non sampling errors.
4.4: Types of sampling and limitations of sampling.
4.5: Simple random sampling, properties of SRS, methods

of selecting a random sample, merits and limitations
of SRS.

4.6: Concept of srswor and srswr, theorems on sample
mean, sample variance and sample mean square,
comparison of srswor and srswr.

Unit V : Stratified Random Sampling
5.1: Concept of stratified random sampling and its

advantages.
5.2: Mean and variance of stratified sample mean.
5.3: Various allocations in stratified sampling and their

corresponding sample sizes.
5.4: Comparison of various allocations with SRSWOR.

Unit VI : Systematic sampling and Cluster Sampling
6.1: Concept of systematic sampling with examples.
6.2: Mean and variance of systematic sample mean.
6.3: Comparison of systematic sampling with srswor and

stratified random sampling.



6.4: Comparison of systematic sampling with srswor and
stratified random sampling for a population with linear
trend.

6.5: Concept of cluster sampling.
6.6: Mean and variance of cluster sample mean with equal

cluster size.

References:
1. Brownlee K.A.(1960): Statistical Theory and Methodology in Sci-

ence and Engineering, John Wiley and Sons.
2. Grant E.L.(1964):Statistical Quality Control, Mc Graw Hill.
3. Duncan A.J.(1974): Statistical Quality Control and Industrial Sta-

tistics, Taraporewala and Sons.
4. Damodar Gujrathi : Basic Econometrics
5. J.M.Henderson & R.E.Quandt : Microeconomics.
6. A.A.Walter : An Introduction to Econometrics
7. Gupta S.C. and Kapoor V.K.: Fundamentals of Applied Statistics,

Sultan Chand and Sons.
8. Murthy M.N.(1967): Sampling Theory and Methods, Statistical

Publishing Society, Calcutta.
9. Sampath S. (2000):  Sampling Theory and Methods, Narosa Pub-

lishing House.
10. Sukhatme B.V. (1984) : Sample Survey Methods and its Applica-

tions, Indian Society of Agricultural Statistics.
11. Des Raj (2000): Sample Survey Theory, Narosa Publishing House.
12. Singh D. Chaudhary F.S.: Theory and Analysis of Sample Survey

Designs.
13. Primal Mukhopadhyaya: Theory and Methods of Survey Sam-

pling, Prentice Hall.
14. Sukhatme P.V. and Sukhatme B.V. : Sampling Theory of Surveys

with Applications.

List of Practicals: (5S Statistics)
1. Construction of control charts for variables.
2. Construction of control charts for attributes.
3. Drawing of OC curve for single sampling plan.
4. Drawing of OC curve for double sampling plan.
5. Drawing a random samples by Random number method.
6. Estimation of population mean and variance using simple random

sampling.
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7. Estimation of population mean and variance using various
allocations of stratified random sampling.

8. Estimation of population mean and variance using systematic
sampling.

9. Estimation of mean and variance using cluster sampling.
10. Calculation of various elasticities of demand.
11. Utility functions.
12. Estimation of single equation linear regression model.

Note : The above practicals may be performed by using various
statistical softwares.

List of equipments and instruments required for a batch of stu-
dents in U.G. statistics laboratory.

1. Twelve digit desk model electronic calculators. 20
2. Biometrica  tables Vol.I and Vol. II 02
3. Seven figure logarithmic tables 10
4. Statistical tables (compiled) 10
5. Personal computer with printer 05
6. Random number tables 10
7. Statistical poster and chart 02
8. Statistical softwares like SPSS, SAS, MS Excel and R

B.Sc. Final year (Semester VI)
6S : STATISTICS

The examination in Statistics of sixth semester will comprise
of one theory paper each, internal assessment and practical examina-
tion. Theory paper will be of 3 hours duration and carry 80 marks. The
internal assessment will carry 20 marks. The practical examination will
be of 4 hours duration and carry 50 marks.

The distribution of marks for practical will be as follows:
1. Practical Record 08 Marks
2. Practical Viva voce 12 Marks
3. Practical Problems 30 Marks

The following syllabi is prescribed on the basis of six lectures per
week and six practical periods per batch per week. Each theory paper has
been divided into six units. There shall be one question in every unit with
internal choice (either or type) for each of 12 marks and one compulsory
question covering entire syllabus of fifth semester of 8 marks.



6S-STATISTICS

Unit-I : Linear Programming
1.1: Convex sets and their properties.
1.2: Definition of general LPP, mathematical formulation

of LPP with examples.
1.3: Examples of LPP, problems occurring in various fields.
1.4: Slack, surplus and artificial variables.
1.5: Graphical and simplex method of solving LPP.
1.6: Concept of duality of LPP with examples.

Unit-II : Transportation Problem (T.P.)
2.1: Definition and example of a T.P., mathematical

formulation of a T.P.
2.2: Existence of feasible solution to a T.P., matrix form of

a T.P., the transportation table, loops in a T.P.
2.3: The initial basic feasible solution, transportation

problems with non degenerate and balanced       cases
only.

2.4: Methods to find initial basic feasible solution to a T.P.
2.4.1: The North-West corner rule
2.4.2: The Row Minima method
2.4.3: The Column Minima method
2.4.4: Matrix Minima method
2.4.5: Vogel’s Approximation method.

Unit III : Assignment Problem (A.P.) and Sequencing Problem
and theory of games.
3.1: Definition and example of a A.P., mathematical

formulation of a A.P.
3.2: Hungarian assignment algorithm.
3.3: Sequencing problem with n jobs and 2 machines.
3.4: Introduction to theory of games, two person zero sum

games, the maximin - minimax principle.
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3.5: Definition of a saddle point, games with saddle points.
Unit-IV : Analysis of Variance (ANOVA)

4.1 Introduction to ANOVA.
4.2: One way classification and its analysis.
4.3: Two way classification with one observation per cell.
4.4: Two way classification with multiple but equal number

of entries per cell.
Unit –V : Design of Experiments

5.1: Introduction to design of experiments, need for design
of experiments.

5.2: Fundamental principles of design of experiments:
5.2.1: Replication
5.2.2: Randomisation
5.2.3: Local Control

5.3: Uniformity trials.
5.4: Analysis of Completely Randomised Design (C.R.D.).
5.5: Analysis of a Randomised Block Design (R.B.D.).
5.6: Comparison of C.R.D. with R.B.D. in terms of efficiency.

Unit –VI: Latin Square Design (L.S.D.) and Factorial Experiments
6.1: Concept and complete analysis of L.S.D.
6.2: Efficiency of LSD as compared with CRD and RBD.
6.3: Introduction of Factorial Experiments, it’s purpose,

need and advantage.
6.4: Definition of contrast and orthogonal contrast .
6.5: Analysis of 22 and 23 factorial experiments,

computation of main effects and interaction effects,
Yate’s method ( up to  three factors).

References:
1. Gauss S.L. (1975): Linear Programming Methods and Applica-

tions, Mc Graw Hill.
2. Taha H.A.(1989): Operations Research: An Introduction,

Macmillan Publishing Company.
3. Kantiswaroop, Manmohan, Gupta: Operations Research.
4. Goyal and Mittal: Operations research.



5. S.C.Gupta, V.K. Kapoor: Fundamentals of Applied Statistics, Sul-
tan Chand and sons.

6. Cochran W.G. and Cox G.M.(1957): Experimental Designs, John
Wiley and Sons.

7. Das M.N. and Giri (1986):Design and Analysis of Experiments,
Springer Verlag.

8. Goon A.N., Gupta M.K. ,  DasGupta B.(1986): Fundamentals of
Statistics, Vol.II, World Press Calcutta.

9. Kempthorne O. (1965):The Design and Analysis f Experiments,
Wiley Eastern.

10. Clark: Statistics and Experimental Designs.

List of Practicals : (6S Statistics)
1. Solution of LPP by graphical method.
2. Solution of LPP by simplex method.
3. Computation of initial basic feasible solution to transportation

problem by various methods.
4. Problems on assignment problem.
5. Problems on sequencing problem with n jobs with two machines.
6. Problems on two-person zero sum games with saddle points.
7. ANOVA: One way classification.
8. ANOVA: Two way classification with one observation per cell.
9. ANOVA: Two way classification with multiple but equal number

of observations per cell.
10. Analysis of completely randomised design.
11. Analysis of randomised block design.
12. Analysis of Latin square design.
13. Analysis of 22 and 23 factorial experiments arranged in RBD.

Note : The above practicals may be performed by using various statis-
tical softwares.

List of equipments and instruments required for a batch of stu-
dents in U.G. statistics laboratory.
1. Twelve digit desk model electronic calculators. 20
2. Biometrica  tables Vol.I and Vol. II 02
3. Seven figure logarithmic tables 10
4. Statistical tables (compiled) 10
5. Personal computer with printer 05
6. Random number tables 10
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7. Statistical poster and chart 02
8. Statistical softwares like SPSS, SAS, MS Excel and R

12 : COMPUTER SCIENCE

5S-COMPUTER SCIENCE
RDBMS AND VISUAL BASIC

UNIT-I : Fundamental of DBMS : Architecture of a database
system,, data independence, database models; Relational
Hierarchical, network; data dictionary.

UNIT-II: Relational Model : Relations, Domains and Attributes keys,
E-R diagrams, Reducing E-R diagrams to tables, function
dependency, Normalization Process, Normal forms : 1NF,
2NF, 3NF, 4NF, BCNF.

UNIT-III : Introduction to SQL : Components of SQL, data
types, operators, DDL Commands : CREATE, ALTER,
DROP, for tables & views. DML Commands : SELECT,
INSERT, DELETE & UPDATE; Clauses : ORDER BY,
GROUP BY and HAVING;

UNIT-IV : Introduction to Visual Basic : Visual programming,
event driven programming, VB Environment : New Project
window, property window, Form layout window, toolbar,
menu bar, tool box, form window;
Managing Control : Form properties, pointer tool, label
control, text box, command button, picture box, image
control, event procedure.

UNIT-V : Creating Menus : Application wizard for menu, menu
editor, creating menu, adding code to menus, data types &
variables.
Operators : Conditional operators, logical operators,
control structures : If-else, Nested If—else, select case, goto,
do loop, for loop, nested for loop.

UNIT-VI : Introduction to Internal Functions : Msgbox(),
named constant, default buttons, specifying icons.
Input box(), title, caption; using check box and option button
in form.
VB Programmes : Private and public procedure, passing
data by reference and value, passing control as arguments.



Internal Functions : Numeric functions, data type
functions, string functions, special functions.

Books Recommended :
1. An introduction to database system, C.J.Date - Narosa

Publication.
2. Database Management System : Mujumdar and Bhattacharya-

TMH.
3. Essential of Oracle - Tom Lewis.
4. Oracle the Complete Reference - Koch & Loney.
5. Visual Basic 6.0 in 21 days - Greg Perry, Techmedia.
6. VB Guide 6.0, Black Book, Peter Norton, Techmedia.
7. Mastering VB 6.0 , Evangelous Petroustos, BPB.

Practicals :
Group A - Minimum 8 Practicals based on RDBMS.

AND
Group B - Minimum 8 Practicals based on VB.

Study Tour : Study tour may be arranged to Computer Industry or
Software development, Organisation or Software Technology Park or
IT Park.
Software : Software’s legal version based on syllabus.

Hardware : (1) A minimum 10 (Ten) Computer system per batch and
with latest specification.

(2) Minimum 2 laser printer.

(3) Internet facility with Broad Band connections.

B.SC. FINAL COMPUTER SCIENCE
SEMESTER-VI

6S-COMPUTER SCIENCE
PL/SQL AND ADVANCED VISUAL BASIC

UNIT-I : Data Integrity, types of integrity constants.

Functions : Number Functions - AVG, MAX, MIN, SUM,
COUNT, TO-NUMBER, GREATEST, LEAST, ABS, MOD,
FLOOR, CEIL, TRUNC, SQRT, SIGN, SIN, COS, LOG, EXP.

Character Function : INITCAP, LOWER, UPPER, INSTR,
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LENGTH, LTRIM, RTRIM, LPAD, RPAD, SOUNDEX, DECODE.

Joins and Unions : Self, equi and outer join, unions and
intersection.

UNIT-II: PL/SQL : Features and block structure, variables and
constant, data types, control structure.

Cursor : Concepts of cursor, types, declaring, opening,
using cursors, fetching data, closing a cursor, cursor
attributes.

Transaction : Rollback, commit and autocommit, save
point, rollback segment.

UNIT-III : Securities of Database : Users, creating users, roles,
creating roles, types of previleges, GRANT and REVOKE
command, data locks.

UNIT-IV : Dialog Box Control : Need for  dialog box control,
adding the dialog box control, producing the color dialog
box control, handling the cancel button, producing the font
dialog box, producing the open dialog boxes, producing
file save dialog boxes, producing the print dialog boxes.

Mouse and Control : Mouse response, list box controls,
combo box control, timer control, working with arrays,
declaring arrays, multiple list boxes.

UNIT-V : Working with Forms : Form collections, accessing the
form collection using the subscripts, the count property,
uploading forms, placing text on forms, format with print,
positioning the print method, multiple forms, placing tool
bars on forms.

UNIT-VI : Working with Files : Open statement, file modes,
locking the file, close statement, working with sequential
access file, print# statement, input# statement, write#
statement, working with random access file, put statement,
get statement, defining user defined data types, file control,
file related commands.

Books Recommended :
1. Database Management System, Mujumdar & Bhattacharya, TMH.



2. Oracle the Complete Reference, Koch & Loney, TMH.
3. Understanding Oracle, Perry and Latic, BPB.
4. Essential of Oracle 8, Tom Lewis.
5. Visual Basic 6.0, The Complete Reference, Noel Jerke, TMH.
6. Guide VB 6.0 Black Book, Peter Nortan Techmedia.
7. Mastering VB 6.0, Evangelos Petroutsos, BPB.
8. Visual Basic 6.0 in 21 days, Greg Perry, Techmedia.

Practicals :
Group A - Minimum 8 Practicals based on Unit-I, II, III.

AND
Group B - Minimum 8 Practicals based on Unit-IV, V, VI.

B.Sc. Final Year
13 : COMPUTER APPLICATION/ INFORMATION TECH-

NOLOGY
Semester –V

Paper : 5S: Programming in C#

UNIT-I : Introduction to C # : Evaluation of C#, characteristics of
C#, application of C#, difference between C++ and C#,
Introduction to C# environment : The .NET strategy, the
origins of the .NET technology, the .NET framework, .NET,
.NET languages, benefits of the .NET approach, C# and
.NET.

UNIT-II: Overview of C#: Programming structure of C#, editing,
compiling and executing C# programs, namespace,
comments, using aliases for namespace classes, using
command line argument, maths function.

Literals, variables and data types : literals, variables, data
types, value types, reference type, declaration of variables,
initialization of variables, default values, constant variables,
scope of variables, boxing and unboxing.

UNIT-III: Operators and expression : arithmetic operators, relational
operators, logical operators, assignment operators, increment
and decrement operators, conditional operators,
Bitwise operators, special operators, arithmetic expressions,
evaluation of expression, precedence of arithmetic operators,
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type conversions, operator precedence and associativity,
mathematical functions.

Decision making and branching : if statement, if....else
statement, nesting of if....else statement, the else if ladder,
switch statement, the ?: operator, Decision making and
looping : while statement, do statement, for statement, for
each statement, jumps in loops.

UNIT-IV : Methods in C# : declaring methods, the main method,
invoking methods, nesting of methods, methods parameters,
pass by value, pass by reference, the output parameters,
variable arguments list, method overloading, Arrays : 1-D
array, creating an array, 2-D array, variable size arrays, the
system, array class, array list class, String handling : creating
strings, strings method, inserting strings using systems,
comparing strings, finding substrings.

UNIT-V : Structures and enumeration: structures, structs with methods,
nested structs, difference between classes and structs,
enumerations, enumerator initialization, enumerator type
conversion, common program errors, Classes and Objects
: Basic principles of OOP’s, class, objects, constructors,
static members, static constructors, private constructors,
copy constructors, destructors, member initialization, the
this reference, nesting of classes, constant members, read
only members, properties, indexers.

UNIT-VI : Interfaces : Multiple Inheritance : defining an interface,
extending an interface, implementing interface, interface
& inheritance, explicit interface implementation, abstract
class and interface, Operator overloading : overloadable
operators, need for operator overloading, defining Operator
overloading, overloading unary operators, overloading
binary operators, overloading comparision operator.
Delegates and Events : Delegate, delegate seclaration,
delegate methods, delegates instantiation, delegate
invocation, using delegates, multicast delegates, events,
Managing Console I/O operations : console class, console
input, console output, formatted output, numeric formatting,
standard numeric format, custom numeric format.



Text Books:-
1. Programming in C# : E. Balguruswamy
2. Mastering in C# : BPB Publication
3. Programming C# : TMH Publication
4. Programming C# : PHI Publication

Practical: Minimum 16 programs should be prepared on above syllabi.

13 : COMPUTER APPLICATION/ INFORMATION TECH-
NOLOGY

Semester –VI
Paper:

 6S: Computer Graphics, Multimedia and Animation

Unit-I : Overview of Graphics Systems:  Refresh Cathode-Ray
Tubes (CRT), Raster-Scan Display, Random-Scan Display,
color CRT monitor, Flat-Panel Displays,3D viewing system,
stereoscopic and virtual reality system, raster scan system,
graphics monitor and workstations, Input Devices,
keyboards, mouse, trackball and spaceball, joysticks, image
Scanners, Touch panels, light pen, voice system

Unit-II : Output Primitives: Points and lines, line drawing
algorithm, DDA algorithm, Bresenham’s Line Algorithm,
parallel line algorithm, loading the frame buffer, line
function ,circle generating algorithm, Attributes: line
Attributes ,line type, line width, pen and brush option, line
color, curve Attributes, color and grayscale level, color
tables, grayscale

Unit-III : Areas fill Attributes, character  Attr ibutes, basic
transformation, matrix representation, composite
transformation: translation, rotation and scaling

Unit-IV : Introduction to Multimedia: What is multimedia, multimedia
and hypermedia, overview of multimedia, software tools:
music, sequencing and notation, digital audio, graphics and
image editing, video editing, Animation, multimedia authoring,
file format: GGIF, JPEG, PNG, TIFF, EXIF, graphics, animation
files, PS and PDF, Window WMF, Window BMP.

Unit-V : Multimedia Compression: IZW,DCT run length coding,
JPEG MPEG, Hypertext, MHEG, Hypermedia, Document
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architecture, SGML, ooa Augmented and virtual reality and multimedia:
Concept, VR devices, VR chair, CCD, VCR, 3D Sound
System, head mounted display.

Unit-VI : Animation: Introduction, History of Animation, Anatomy
study, Basic Sketching, Introduction to 2D animation,
Animation with flash – Tweening, Motion tweening, Shape
twining

Text Books:-
1. Computer graphics – C Version”, Hearn D and Baker M.P , 2nd

Edition, Pearson Education
2. Multimedia Computing, Communications and Applications , Ralf

Steinmetz, Klara steinmetz,  Pearson education, 2004.
3. Multimedia in Practice: Technology and Application –Judith (PHI)
4. Fundamental of Multimedia by DREW-Pearson(Practical Ap-

proach)
5. Multimedia : Making it Work: T. Vaughan
6. Multimedia programming  :Siamon J. Gibbs and Dionysios C.

Tsichritzis,  Addison Wesley, 1995.
7. Multimedia Graphics : John Villamil, Casanova and Leony

Fernanadez, Eliar,  PHI, 1998.

Practical: Minimum 16 programs should be prepared on above syllabi.

B.SC. FINAL, SEMESTER-V
14 : COMPUTER APPLICATION (VOCATIONAL)

5S- COMPUTER APPLICATION (VOCATIONAL)

JAVA and ASP Programming

UNIT-I : Object Oriented Programming Paradigm, Basic Concepts
of OOPs, Benefits and applications of OOPs.

Introduction to JAVA : History, Benefits and Applications,
features, Java environment, Java Byte codes, Java virtual
machine, Security Platform independence and portability,
Java Support System.

UNIT-II: Java character set, keywords, Identifies, constants, variables,
operators and expressions, separators, Data types, Type
conversion and casting.



Java Statements : Assignment statements, control
statements, structure of Java program.

Methods of Java programming : Application (main) and
applet methods, simple Java program.

UNIT-III: Classes, defining a class, adding variables and methods,
creating objects, accessing class members, constructors, the
‘this’ keyword, Garbage collection. The finalize() method,
method overloading, static members, inheritance, method
overriding, abstract methods and classes.

UNIT-IV: HTML : Introduction, Components, editor, entering Tags
and attributes, Document structure tags : HTML, HEAD,
TITLE, BODY tags; Text Formatting : Headings,
BLOCKQUOTE, PRE, CODE, FONT tags, LIST tags :
Unordered & ordered list, Table formatting tags; TABLE,
TR, TH, TD tags; Anchor tags, Image tag.

UNIT-V : ASP : Introduction, Dynamic web pages, necessity, scripting
languages : Server-side and client-side scripting, data types,
variables, constants, operators, decision making and looping
structure, functions, GET, POST.

UNIT-VI: Object : Introductions : Object terms - Instances & classes,
properties, methods, events, encapsulation; Request object,
request object collections : Form, Query string, Server
variables collection; properties and methods; Response
Object : Introduction, creating and managing output /
information, content expiration and caching, redirection.

Books Recommended :
1. The Complete Reference JAVA2 by Herbert Schildt (Tata McGraw)
2. The Complete Reference JAVA by Patrik Noughton
3. Programming with JAVA - A Primer : By E.Balguruswamy (Tata

McGraw)
4. Beginning ASP 3.0 : Chris Ulman, David Buser, Jon Drukelt, Shroff

Publisher & Distributors P.L.
5. ASP3 Programming : Eric A Smith - Wiley Publication.

Practicals :
1) Computer Lab : Minimum 16 practicals based on above syllabus.
2) Softwares legal versions based on syllabus.
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B.SC. FINAL, SEMESTER-VI
COMPUTER APPLICATION (VOCATIONAL)

6S- COMPUTER APPLICATION (VOCATIONAL)

ADVANCED JAVA AND ASP

UNIT-I : Array : Declaration and initialization of one dimensional
and multidimension arrays, strings, different operations on
arrays.

Packages : Introduction, Java API packages, creating
accessing & using a package, adding a class to a package.

UNIT-II: Multithreading : Introduction, creating threads & multiple
threads.

Error and Exception Handling : Introduction,
Fundamental of exception handling, types of errors, types
of exceptions, uncaught exception, using try and catch,
multiple catch clauses, nested try statement, built-in
exceptions, creating your own exception.

UNIT-III : Applet Programming : Applet basics, difference
between applets and applications, writing applets, applet
code, applet life cycle, creating an executable applet, and
applet tag, running the applets.

UNIT-IV : Cookies : Introduction, creating, modifying and
deleting, Applications Objects : Object Collection, object
methods.

Session Object : Collection, properties and method.

UNIT-V : Global.asa file : Creating application event code and
session event code, declaring object.

Error Handling : Types of error - Syntax error, logical
error, ASP error, Debugging ASP script, using write and
conditional tracing.

UNIT-VI : ASP Components : Server object, AD Rotator
component, content linking component.

Introduction to Oledb and Odbc : Connection object and
record set and field object command and parameter object.



Books Recommended :
1. Programming in JAVA : By S.S.Khandare (S.Chand)
2. Teach Yourself ‘Java’ in 2 Hrs : By Sams.
3. Java for You : By P. Koparkar
4. OOP with C++ by E.Balguruswamy.
5. Mastering HTML 4.0 - D.S.Ray, E.J.Ray, BPB.
6. Active Server Pages 3.0, N.Chare (Que)
Practical : Minimum 8 practical based on above syllabus.
Project : The student have to carry out a mini project work, with group
of maximum 03 students at department and project report should be
prepared of the same.

B.Sc. Final Year, Semester-V
15.  ELECTRONICS

General Provisions/Instructions
Part A
(i) The Examination in Electronics of each semester shall comprise

of one theory    paper  of 80 marks of three hours duration and
internal assessment of 20 marks.

(ii) Theory paper of each semester shall comprise of six units. Each
unit shall be completed in maximum 15 teaching periods of 48
minutes duration.

(iii) There shall six questions of twelve marks on each unit with alternate
choice and One compulsory question (08 subquestions of 01 mark
each) of 08 marks covering syllabi of all units (short answer type).

Part B
 (i) The Practical examination of each semester of the B. Sc. (Elec-

tronics subject) shall be of 50 marks of 4 hours duration and shall
be held at the end of each semester at the places as decided by the
university.

 (ii) Distribution of 50 marks assigned to practical for (Semester I to
V) is as under-
1. Experiment : 30 Marks

(Construction, testing and performance)
2. Practical record : 10 Marks
3. Viva-voce : 10 Marks

          ———————————
      Total : 50 Marks

(iii) Distribution of 50 marks assigned to practical for semester VI is
as under-
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1. Programming (Writing and execution) : 10 Marks
2. Project (Experimental) : 10 Marks
3. Project Report and Seminar : 10 Marks
4. Record : 10 Marks
5. Viva-voce : 10 Marks

            ——————————
      Total : 50 Marks

(iv) Project will be given to a group of  not more than four students.
(v) Teacher may adopt any innovative practice for demonstration of

practicals  on the aspects given.
(vi) College/ Department may prepare laboratory manuals of experi-

ments

Semester-V
5S-Electronics

Measuring Instruments

Unit I : Basic Instrumentation:

Block diagram of generalized instrumentation system,
Concept of transducers (Primary and secondary, active and
passive, analog and digital). Resistive transducer -
potentiometer, Inductive transducer - LVDT, capacitive
transducer (by changing distance), measurement of
displacement using capacitive transducer (By changing
dielectric).

UNIT II : Measurement of Temperature:

Thermocouple,Thermopile, Thermister, RTD, Total
Radiation Pyrometer, IC DS 1621 ,IC LM34 , IC LM35 ,
Infrared Pyrometer,

UNIT III: Timer and PLL:

IC 555 timer: Block diagram and function of each block,
application of 555 timer as astable, bistable and monostable
multivibrator (construction, working and expression for time
period).

PLL Block diagram and function of each block, concept of
capture range, pull in time, lock in range, electrical



characteristics, applications of PLL as FM demodulator,
AM detector and frequency synthesizer.

UNIT IV: Display, digital Instrument and ecorder:

Seven segment, 14 segment, dot matrix, 16x2 LCD display,
advantage and disadvantage, Digital instrument: Digital
frequency meter, Digital voltmeter (Ramp type), Digital
capacitance meter (Block diagram and function of each
block) .

Recorder: Classification, necessity of recorder, XY recorder,
magnetic tape recorder.

Unit V : Sensors and Actuators:

Sensors: Definition, Methods of fabrication of Sensors,
Types of sensors (Mechanical, Thermal, Optical, magnetic,
chemical)

Actuators: Definition, Working principles of
Electromechanical, Electro thermal, Electro-optical and
Electrochemical Actuators.

UNIT VI: Biomedical electronics:

Introduction, Type of electrode, EEG, EMG, ECG-block
diagram and function of each block, X ray machine,
instantaneous heart rate meter-systolic and diastolic blood
pressure meter, EAR oximeter, pulse Oximeter, range gated
pulse Doppler blood flow meter, Laser Doppler blood flow
meter.

Books Recommended:
1. Electrical and electronics measurement and  Instrumentation by

A.K. Sawhney
2. Linear integrated Circuits by Ramakant Gaikwad
3. Biomedical instrumentation by R.S.Khandpur

Practicals: Minimum Ten   experiments at least one on each of the
following aspects.
1. LVDT , displacement measurement using C transducer , pot meter.
2. Temp measurement using thermister,RTD, LM34 ,LM35 .
3. Astable , monostable , bistable using IC555 .
4. FM demodulator ,AM detector using PLL .
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5. 16 x 2 LCD display , seven segment display and other display
devices .

6. Sensors and actuators and its applications .
7. ECG , EMG, EEG , heart rate meter ,oximeter etc .

Semester VI
6S-Electronics

Advance Microprocessor and Microcontroller

UNIT I : 8086 Architecture:

Block  diagram of 8086 microprocessor, BIU and EU,
operating modes of 8086, register of 8086-G.P.R,pointer
and index register, segment register, concept of segmented
memory, instruction pointer, status flag, pin diagram of 8086
microprocessor, physical and effective address.

UNIT II: Instructions and programming of 8086

Instructions: MOV, PUSH, POP, LEA,  LDS, LES,
Arithmetic & Logic Instructions. Addressing mode, 8086
instruction, Bus cycle,  Programming: programs of data
transfer, addition, subtraction, division, multiplication using
various addressing mode.

Unit-III : 8051 Microcontroller Architecture :

Microcontroller  Introduction, Difference between
Microprocessor and Microcontroller, block diagram of
microcontroller, CPU, registers, flags, PSW, PC, Data
Pointer, SFR, SP, Internal RAM/ROM, External memory,
I/O ports, counter & timers, interrupts.

Unit-IV:Instruction set of 8051 and Programming:

Addressing mode, Instruction set: Data transfer, arithmetic,
logical operation, JUMP, Loop and CALL instructions.
Assembly language programming examples: simple data
transfer, arithmetic, logical and single bit.

Unit-V : 8051 Interfacing & Application

Basics of serial communication, interfacing with RS-232C,
SCON and PCON registers, interfacing a DAC / ADC and



waveform generation, interfacing to the 8255, interfacing
LED, power reduction mode.

Unit-VI : Advance microcontroller:

Introduction to AVR, Arithmetic and logic Unit, program
and data memories, downloadable flash program memory,
SRAM data memory, general purpose register file, I/O
register, EEPROM data memory, peripherals, Timers/
Counters.

Books Recommended:
1) Microprocessor Architecture and application by Dougulus Hall.
2) Intel Microproceesor 8086 by Brey: PHI
3)  The 8051 Microcontroller architecture, Programming & Appli-

cations- Kenneth J.Ayala (Penram   international)
4) The 8051 Microcontroller and Embedded Systems.- M. A. Mazadi,

J. C. Mazadi (Pearson Education, Asia)
5) Microprocessor, microcontroller & applications- U. S. Shah (Tech-

Max Publication Pune).
6) Programming and Customizing the 8051 Microcontroller- Mike

Predko (TMH, New Delhi).

Practicals: Minimum Ten programmes  at least five on each of the
following aspects.
1. Programming on 8086( using kit/PC)
2. Programming on 8051 and/or C language.

AND
Minor project based on µP 8085, 8086, µC 8051, AVR, ARM,
Communication, sensors, power amplifier, code converters, Bio-
medical Electronics, Digital Electronics or any advance topic of
Electronics (Construction and Report).

16 : BIOCHEMISTRY
Semester - V

The examination in Biochemistry will comprise of one theory
paper and one practical. Theory paper shall be of three hours duration
and shall carry 80 marks each. The internal assessment will carry 20
marks. The practical examination shall be of six to eight hours duration
for one day and shall carry 50 marks.
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The following syllabus is prescribed on the basis of 6 lectures
per paper per week and six practical periods per batch per week. Each
theory paper has been divided into 6 units. There shall be one question
on every unit with internal choice for each of 12 marks, one compul-
sory objective type question on whole syllabus of Semester-V carrying
8 marks.

Distribution of marks in practical shall be as follows:
1) Two short experiments - 20 marks (10 each)
2) One long experiment - 15 marks
3) Viva-voce - 08 marks
4) Class work and practical record - 07 marks

————————————————-
Total - 50 marks
————————————————-

5S  BIOCHEMISTRY
MOLECULAR BIOLOGY AND BIOTECHNOLOGY

UNIT-I : A) Basic Concepts of Genetic Information

a. Nucleic acids as genetic information carriers,
experimental evidence e.g. bacterial genetic
transformation, Hershey-Chase Experiment,

b. Central dogma of molecular genetics - current version,
reverse transcription and retroviruses.

c. Salient features of eukaryotic, prokaryotic and viral
genomes; highly repetitive, moderately     repetitive
and unique DNA sequences.

d. Basic concepts about the secondary structures of nucleic
acids, 5' —> 3' direction antiparallel strands, base
composition, base equivalence, base pairing and base
stacking in DNA molecule. Tm and buoyant density
and their relationship with G-C content in DNA.

e. Waston and Crick model, A, B and Z types of DNA,
major and minor grooves, chirality of DNA.

f. Structures and properties of RNA: Classes of RNA.



UNIT-II: DNA Replication

DNA Replication in prokaryotes-conservative,
semiconservative and dispersive types, experimental
evidence for  semiconservative replication. DNA
polymerases, other enzymes and protein factors involved
in replication. Mechanism of replication. Inhibitors of DNA
replication.

Transcription

Transcription in prokaryotes, RNA polymerase, promoters,
initiation, elongation and termination of RNA synthesis,
inhibitors of transcription, Reverse transcriptase, post-
transcriptional processing of RNA in eukaryotes.

UNIT-III : Translation and Regulation of Gene Expression
a. Genetic code : Basic features of genetic code,

biologicalsignificance of degeneracy. Wobble
hypothesis, gene within genes and overlapping genes.

b. Mechanisms of translation : Ribosome structure, A and
P sites, charges tRNA, f-met-rRNA, initiator codon,
Shine-Dalgarno consensus sequence(AGGA),
formation of 70S initiation complex, role of  EF-Tu,
EF-Ts, EF-G and GTP, non-sense codons and release
factors, RF-1 and RF-2.

c. Regulation of Gene Expression in prokaryotes :
Enzyme induction and repression, operon concept, Lac
operon, Trp operon.

UNIT-IV : Basic Concepts of recombinant DNA technology &
Nucleic Acid Sequencing.
a. r DNA technology, vectors.
b. Nucleic acid hybridization.
c. Sequencing : Restriction and modification system;

sequencing of DNA and RNA.
UNIT-V : Basic Animal Biotechnology

a. History of Development of Cell cultures. Importance
of growth factors of the serum, primary    cultures,
secondary cultures. Transformed animal cells –
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established continuous cell lines, commonly used
animal cell lines their origin and characteristics.
Growth kinetics of cell in culture.

b. Applications of animal cell cultures for studies on gene
expression. Organ culture.

UNIT-VI : Basic Plant Biotechnology
a. Tissue cultures, introduction and history. Media

preparation and compositions. Totipotency and cell
suspension culture. Use of growth regulators. Practical
applications of tissue culture.

b. In-vitro techniques in tissue culture. Induction of
callus, ovary and ovule cultures, invitro   pollination
and fertilization. Practical applications of genetic
transformation in plants.

Practicals :-
A) Molecular Biology :

1) Extraction of RNA
2) Estimation of RNA by Orcinol method.
3) Extraction of DNA
4) Estimation of DNA by Diphenyl method.

B) Biotechnology :
1) Immobilization of yeast cells.
2) Production of alcohol by utilizing immobilized yeast cells.
3) Estimation of alcohol by Iodometric method.
4) Development of plant tissue callus.

List of Books Recommended :
1) Molecular Biology of Gene (Latest Edition) by J.D.Watson

Hopkins Robertis, Stertz, Weiner.
2) Genetics by Sandhya Mitra (TMH Publication)
3) Gene VII by Lewis (Oxford)
4) Gene Structure and Expression by John D. Hawkins (Cambridge)
5) Plant Biotechnology S.Ignacimuthu S.J. (Oxford & IBH)
6) Gene Structure by Hawkins (Cambridge.)
7) Biotechnology – Application & Research edited by Paul Chere

misinoff and Robert Ouellete (Technomic Publications)
8) An Introduction to Plant Tissue and Cell Culture Emkay

Publication.



9) Essentials of Molecular Biology : D.Freifelder
10) Plant Cell, tissue and organ culture (ed) J.Reinert & YSP Bajaj.

6S  BIOCHEMISTRY
IMMUNOLOGY AND CLINICAL BIOCHEMISTRY

The examination in Biochemistry will comprise of one theory
paper and one practical. Theory paper shall be of three hours duration
and shall carry 80 marks each. The internal assessment will carry 20
marks. The practical examination shall be of six to eight hours duration
for one day and shall carry 50 marks.

The following syllabus is prescribed on the basis of 6 lectures
per paper per week and six practical periods per batch per week. Each
theory paper has been divided into 6 units. There shall be one question
on every unit with internal choice for each of 12 marks, one compul-
sory objective type question on whole syllabus of Semester-VI carry-
ing 8 marks.

Distribution of marks in practical shall be as follows:
1) Two short experiments - 20 marks (10 each)
2) One long experiment - 15 marks
3) Viva-voce - 08 marks
4) Class work and practical record - 07 marks

—————————————————
Total - 50 marks

—————————————————

UNIT-I : A) Immunology: Concept of immunity classification,
humoral and cellular immunity.

B)  Antigen: Definition, factors determining antigenicity,
complete antigen, types of antigens.

C) Antibodies: Definition, structure, classification,
properties and differences.

UNIT-II: Antigen - Antibody reaction: Definition, mechanism and
application of precipitation, agglutination, complement
fixation and toxin - antitoxin reaction,ELISA,RIA.

UNIT-III: A) Monoclonal Antibodies: Hybridoma technology.

B) Complement: Components, Classical Pathway,
Alternative Pathway.
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C) Allergy and hypersensitivity: Cell and coombs
classification, definition and description of I- IV types
of hypersensitivity.

UNIT-IV : Clinical Biochemistry:
A) Basic concepts of clinical biochemistry. Definition and

scope of clinical biochemistry in diagnosis. Brief
review of units and abbreviations used expressing
concentration and standard solution. Quality Control.

B) Manual versus automation in clinical laboratory,
Analyzer-Semi and auto analyser.

UNIT-V : A) Collection and preservation of biological fluids (Blood,
serum, plasma, urine and CSF).

B) Chemical analysis of blood, urine and CSF. Normal
values for important constituents (in SI units) in blood
(Plasma/serum) CSF and urine

C) Clearance test for urea and Cretinine.

UNIT-VI : Clinical Enzymology:

A) Definition of functional and non-functional plasma
enzymes, isozymes and diagnostic applications of
isozymes. Enzyme pattern in health and diseases with
special reference to plasma lipase, amylase, choline
esterase, alkaline and acid phosphatase, SGOT and
SGPT, LDH and CPK.

B) Hypo and Hyper glycemia, glycogen storage diseases,
lipid malabsorption and statorrhea, albinism.

Practicals :-
A) Clinical Biochemistry :

1) Glucose tolerance test
2) Liver function tests (SGPT/SGOT/Alkaline Phosphtase/Se-

rum bilirubin)
3) Cardiac function tests (Serum Cholesterol, CPK, Triglycer-

ides, LDL-Cholesterol, HDL-Cholesterol, LDH)
4) Kidney function tests (Blood urea, Serum creatinine, Serum

Na+, K+)



B) Immunology :
1) Blood Grouping
2) HBsAg (Hepatitis/B/C)
3) Pregnancy test

List of Books Recommended :
1) Immunology by Roitt (Blackwell)
2) Cell and Molecular Biology : Darnell Lodish Baltimore.
3) Animal Cell Culture : Practical approach : R.J.Freshney.
4) Introduction to Practical Biochemistry by Plummer
5) Practical Manual in Biochemistry by Jairaman.
6) Text Book of Biochemistry and Human Physiology by J.P.Talwar.
7) Lehninger’s Principles of Biochemistry (2000) by - Nelson, Cox,

M.M.Macmillan, New York.
8) Text Book of Biochemistry by U.Satyanarayana.
9) Text Book of Biochemistry by Sucheeta Dandekar.
10) Practical Clinical Biochemistry by Hirowled Varle.

List of Instruments/Equipments/Glass-ware with specification
required for B.Sc. Ist year Second yr. and

Final (Biochemistry)Lab.
Instruments/Equipments:
Sr. Name Make Specification Quantity
No.

Required

1. Photoelectric Erma Japan Single cell 1

Colorimeter J.Mitra with either

Elico, Specol glass or quartz
Systronic, cuvettes vissible
Aimil range with
Instrumentation Coloured
or any one filters.

2. pH. Meter Elico, with glass 1
Systronic electrode pH
J.Mitra Scale from

0 to 14 Resistant
to temp. change.
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3. Table "Remi with replaceable 1
centrifuge Model R-8C" Swing out rotor

Tempo. heads. One to
hold 8-16 tuber
of 15 ml capacity
Another head to
hold 4 tuber of
50-100 capacity.

4. Incubator Tempo. Double walled 1
Lab.Hosp. insulated with
Yarco. double Foors.

(Inner glass door)
Tempo.upto 600C
with thermostat.
Sensitivity
+0.50C Size:
455x605x455 mm.

5. Hot-air Yarco Double walled
Ovan Tempo. Thermostal

Lab. Hosp. tempreture
regulator. Size:
455x605x455mm.

6. Refrigerator "Voltas" Double door with 1
"Goderj" 300 Lit. capacity.
Allwyn having separate
Kelvinator freezer.
or any make.

7. Serological "Tempo" Double walled 1
water Bath " Lab. Hosp" Thermoregulated.

Yarco or Mix. temp.upto
any make. 800 C Size:

12x15x12
with cover.

8. Magnetic "Tempo" 2 Lit. Capacity 1
Stirrer "Remi" with 500 Wt.
with Hot Lab Hosp. temp. regulated

or any make or any hot plate.

9. Metal "Remi" 2 Lits/Hr 1
Water Disti- "Tempo" capacity with
llation plant Lab.Hosp. metal condensor.
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10. Thin Layer --- Chamberor of 1
Chromato- --- Glass Tank
graphy --- Spreader Glass
Assembly Plates Stage for

glass Plates.
11. Hot Plate "Tempo" Round 7 Diameter 2

"Remi" with 3 way control
"Lab. Hosp." switch.
or any make. 1000 watts.

12. Mixer "Remi" with 3 jars and 1
"Sumit" timer.
any make.

13. Single Pan National 100gm. 2
Balance Scientific capacity
(Tripple Work
beam) VARANASI

14. One Pan Umex 100 gm. 1
Electric Instraments Capacity.
Balance works. Accury upto

VARANASI 4th decimal of gm.

15. Cyclo-Mixer "Vortex" For one test 1
"Remi" tube only

16. Laboratory "Olympus" Monacular 4
Microscope or any make. Medicial micro-

scope with Sliding stage.

17. Fingure "Auto Let" with Disposable 2
pricking Japan Needler.
nedle.

18. Haemometer GDR with Comparator 2
Sahil's make or Top. Glass, Tube and

Hb pippet

19. Neubauer's --- with Bright 4
Counting rullings.
Chamber.

20. RBC Pipettes GDR or --- 25
England mak Nags.
or any make.

21. WBC Pipittes -do- --- 25
Nags.

22. lab. Cell any make --- 5
Counter Nags.

GLASS-WARE:-

1 Test Tubes Borosil/Cor- 20ml capacity 1000 Nos.

ning/Vensil
2. Centrifuge Borosil/Cor- 15ml capacity 100 Nos.

ning/Venisl

3. Folin-Wu Corning/ 25ml capacity 50 Nos.
Tubes Borosil/ with bulb.

Vensil
4. Nesseler's Corning/ 25 ml capacity 50 Nos.

Tubes Borosil/ with 12.5 ml
Vensil mark.

5. Boiling Tubes Corning/ 50ml capacity 60 Nos.

(Hard glass) Borosil/
Vensil

6. K.T. Tubes Borosil/ 5 ml capacity 20 Nos.
Corning/

Vensil

7. Burettes Emkay or 50 ml capacity 20 Nos.
any make with stop cock

8. Microburettes Borosil/Emkay 10 ml 10 Nos.
9. Pipettes Corning/ 10 ml capacity 20 Nos.

Borosil/ with graducation
Vensil 5 ml capacity 20 Nos.

with graduation

zero at tip 20 Nos.
1 ml capacity

(graduated) 20 Nos.
0.2 ml capacity

(graduated) 20 Nos.

0.1 ml capacity
with graduation

zero at tip. 20 Nos.
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10. Measuring Corning/ 1000 ml 1 No.
Cylinders Borosil/ graduated

Vensil 500 ml graduated 1 No.

100 ml graduation 5 Nos.
50 ml capacity

with graduation 5 Nos.
10 ml capacity

graduation 3 Nos.

11. Standard Corning/ 1 Lit. capacity 3 Nos.

Volumetric Borosil/ 500 ml capacity 5 Nos.

Flasks Vensil 250 ml capacity 12 Nos.

100 ml capacity 20 Nos.

12 Beakers Corning/ 1 Lit. capacity 5 Nos.

Borosil/ 500 ml capacity 30 Nos.

Vensil 250 ml capacity 30 Nos.

100 ml capacity 50 Nos.

13. Conical Corning 500 ml capacity 30 Nos.

Flasks Borosil 250 ml capacity 30 Nos.

Vensil 100 ml capacity 30 Nos.

50 ml capacity 30 Nos.

14. Reagent Emkay 2 Lit. capacity 5 Nos.

1 Lit. capacity 5 Nos.

500 ml capacity 100 Nos.

250 ml capacity 100 Nos.

15. Dropping Emkay 100 ml capacity 10 Nos.

Bottle.

16. Flat Bottom Emkay 500 ml capacity 20 Nos.

Round Flask

17. Funneis Emkay 2.5" diameter 20 Nos.

3" diameter 20 Nos.

6" diameter 3 Nos.

18. Glass Tubings 1/2 mm. 1 kg.

19. Glass Rods 1/2 mm. 1 kg.

MISCELLENIOUS:-
1. Propipettes Any make Able to hold 5 Nos.

any pipettes
from 0.1 ml to

10 ml capacity

Rubber or Plastic.
2. Test tube Tarson To hod 12 20 Nos.

Stands Tubes
3. Burette --- Metal rod and 20 Nos.

stands --- base with

tarson clamp.
4. Rubber Crock To fit in 20 each

concial flasks
of all capacity.

5. Procelain 6x6" 20 Nos.

Giazed tiles
6. Mortor and --- 6" diameter 1 Nos.

Pestal

B.SC. FINAL (SEMESTER-V)
17 : MICROBIOLOGY

The examination shall comprise of two theory papers, one in
each semester and one practical in each Semester.  Each theory paper will
be of 3 hours duration and carry 80 marks.  The internal assessment will
carry 20 marks.   The following syllabi is prescribed on the basis of six
lectures per week and 6 practical periods per batch per week.  Each theory
paper have been devided into 6 units.  There shall be one question on
each unit, will internal choice and for each of 12 marks and one compul-
sory question covering all the syllabus of semester V(8 marks).

 5S  MICROBIOLOGY
 (Environmental Microbiology and Bioinstrumentation)

Unit-I : Microbial Associations and Air Microbiology
A. Microbial Associations : Definition and examples of

positive(Mutualism, Commensalism, Synergism),
negative (Antagonism,Competition, Parasitism ) and
neutral association.



b) Control of plankton problems
c) Eutrophication and its control.

Unit IV  : Assessment of Water Quality and Treatment
Bacteriological analysis of water:
i) Significance of bacteriological analysis of water.
ii) Collection and handling of water sample from various

sources.
iii) Indicators of excretal pollution.
iv) Multiple tube dilution technique, MPN.
v) IMViC classification of coliform.
vi) Membrane filter technique for coliform and faecal

Streptococci.
vii) ICMR and WHO Bacteriological standards of drinking

water.
Unit V  : A)  Water Treatment

a) Self purification of water : Various zones and factors
responsible for self purification.

b) Treatment of water  : Aeration, Coagulation,
Flocculation, Sedimentation  and Filtration.

c)  Slow and Rapid sand filters : Construction, mechanism
of filtration, differences.

d) Methods of chlorination : Plain, super chlorination,
ammoniachlorine treatment, Break-point chlorination

B)Waste Water Treatment
a) Aims of sewage treatment, composition of sewage.
b) Muncipal sewage treatment plant.
c) Preliminary treatment (seiving and Grit chamber)
d) Primary treatment(sedimentation)
e) Secondary treatment (Aerobic)

i) Trickling filter
ii) Activated sludge process
iii) Oxidation pond

f) Anaerobic sludge digestion
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B. Air Microbiology
a) The atmosphere and its layers.
b) Different types of microorganisms in air.
c) Techniques for microbiological analysis of air:

i) Solid impingement devices
ii) Liquid impingement devices.

d) Airborne diseases : Etiology, symptoms and
prevention.

e) Control of microorganisms in air.

Unit-II : Microbiology of Soil.
a) Microorganisms in soil.
b) Rhizosphere.
c) Decomposition of plant and animal residues in soil.
d) Definition, formation, function and microbiology of

humus and compost.
e) Biological Nitrogen fixation : Type of nitrogen fixing

microorganisms, factors affecting and mechanism of
symbiotic and non-symbiotic nitrogen fixation. Process
of nodulation, nitrogenase complex, recombinant DNA
and nitrogen fixation, legume inoculants.

f) Cycles of elements in nature :
i) Carbon cycle : CO2  fixation, organic carbon

degradation.
ii) Nitrogen cycle : Proteolysis, amino acid

degradation, Nitrification, Denitrification,
Degradation of nucleic acids.

 iii) Sulphur cycle
Iv) Phosphorus  cycle.
v)    Biofertilizers, biological pest control.

Unit III : Water Microbiology
a) Planktons : Definition, types, factors affecting growth

of planktons,  methods of enumeration, beneficial and
harmful activities of planktons.



g) Domestic sewage treatment by septic tank and Imhoff
tank.

h) Concept of COD,BOD.
i) Outline of bio-gas production

Unit VI : Bio-Instrumentation
a) Spectroscopy- Definition, Principle, types (UV&IR)

& its applications.
b) Electrophoresis- Definition, Principle, types

(Paper&Gel) & its  applications.
c) Chromatography- Definition, Principle, types

(Paper&TLC) & its applications.
d) I sotopic  Tracer  Techniques -  Definition,  Principle

& applications.

Microbiology Practicals.
1.  Bacteriological analysis of water and Waste Water.

a) Standard plate Count.
b) Multiple tube dilution technique (MPN for

Coliform)
i) Presumptive test ii) Confirmatory test
iii)  Completed test.

c) IMViC test for coliform
d) Multiple tube dilution technique for faecal

strepto cocci.
e) Membrane filter technique for coliforms & faecal

streptococci.
f) BOD estimation.
g) Isolation of Bacteriophage from Sewage.
h) Determination of Chlorine demand and residual

chlorine.

2.  Study of Soil Microbiology
a) Enumeration of Soil microorganisms.
b) Isolation of Azotobacter from Soil.
c) Isolation of Rhizobium  from Soil

d) Isolation of Antibiotic producers from soil
3. Effect of Ultra-violet/Filtration on micro-organism

present in    water
4. Separation of amino acids and sugars by paper

chromatography.

Distribution of marks for Microbiology  practical Examination:
1. Major Experiment - 15 marks
2. Minor Experiment - 10 Marks
3. Viva Voce - 10 marks
4. Spotting - 10 marks
5. Laboratory Journals - 05 Marks

————————————————————
Total - 50 marks

————————————————————

List of Reference Books for 5S Microbiology:
1. Introduction to Soil Microbiology : Alexander Martin
2. Soil Microbiology : Subbaroa N.S.
3. Introduction to environmental Microbiology: Mitchell, Ralph
4. Sewage & Waste treatment : Hammer
5. Water Pollution : Zajic J.E.
6. Water Pollution Microbiology : Mitchell R.
7. Air Pollution : Perlins H.L.
8. Aquatic Microbiology : Stainner & Shewan
9. Introduction to Waste Water Treatment processes: Ramalhr R.S.

B.SC. FINAL (SEMESTER-VI)
6 S. MICROBIOLOGY

The examination shall comprise of two theory papers, one in
each semester and one practical in each Semester.  Each theory paper
will be of 3 hours duration and carry 80 marks.  The internal assessment
will carry 20 marks.   The following syllabi is prescribed on the basis of
six lectures per week and 6 practical periods per batch per week.  Each
theory paper have been devided into 6 units.  There shall be one question
on each unit, will internal choice and for each of 12 marks and one com-
pulsory question covering all the syllabus of semester VI(8 marks).
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e) Citric acid
f) Vinegar- Fring’s process

Unit- III : Industrial Productions II:
a) Baker ’s yeast : From molasses, Definition of

compressed and active dry yeast.
b) Single cell protein : From bacteria.
c) Penicillin.
d) Amylase : Bacterial and fungal.
e) Vitamin B12.

Unit-IV :  Microbiology of Milk
a) Definition
b) Composition and types of milk.
c) Sources of microorganisms in Milk.
d) Types of microorganisms in milk.
e) Pasteurization of milk : LHT, HTST, UHT.

Phosphatase test.
f) Grades of milk.
g) Concentrated milk and milk powder.
h) Preparation of fermented milk products, butter and

cheese.
Unit-V  :   Food Microbiology

a) Sources of contamination of fresh food.
b) Microbial spoilage of foods.
c) Preservation of foods :- Low and high temperature,

dehydration, high osmotic pressure, chemical
preservation, radiations and canning.

d) Fermented foods : Idli, pickles and sauerkraut.
e) Food poisoning : Food infection and food intoxication.
f) Indicators of food contamination as per WHO.

Unit VI :    Enzymology and Metabolism
A Enzymology :
a) Nature and Definition.
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(Industrial Fermentation, Food Microbiology and Metabolism)
Unit- I   :   Fermentation in General.

a) Definition and scope of Industrial microbiology and
biotechnology.

b) Important classes of industrial microorganisms.
c) Fermentation :- Definition and types ( batch and

continuous, aerobic and anaerobic, surface and
submerged fermentations )

d) Production strains
e) Screening :- Definition, Primary screening ( crowded

plate technique, auxonography, enrichment culture
technique, use of indicator dyes ), secondary screening.

f) Scale up process :- Definition and significance.
g) Inoculum buildup : Spore and vegetative inoculum.
h) General layout of fermentation plant :- Fermentation

equipment and its uses.
i) Raw materials :- Composition and uses. Saccharine,

starchy, cellulose raw materials, hydrocarbon and
vegetable oils, nitrogenous material ( corn steep
liquor).

j) Antifoam agents.
k) Sterilization of media :- Batch and continous

sterilization.
l) Detection and assay of fermentation products.

Unit- II :  Industrial Productions I:

Microorganisms, raw material, inoculums buildup,
fermentation conditions, recovery, uses and mechanism of
the following products.
a) Ethyl-alcohol : From molasses and waste sulphite

liquor.
b) Beer.
c) Wine ( Red table and White table ).
d) Acetone- Butanol from corn.



b) Classification and nomenclature of enzymes.
c) Terminologies used in enzymology :- Enzyme, active

site,substrate, co-enyme, cofactors, prosthetic group,
poloenzyme, apoenzyme, activation energy,
isoenzyme, allosteric enzyme, inhibitors, immobilised
enzymes.
B Metabolism :
a) General strategies of metabolism.
b) EMP pathway, TCA cycle.
c) Oxidative phosphorylation and Electron

transport chain.
Microbiology Practicals:

1. A) Microbiological Examination of milk:
a) Plate count
b) Methylene blue reduction test (MBRT)
c) Phosphatses test
d) Test for coliform bacteria
e)  Estimation of fats in milk
f) Milk testing for Adulteration
B) Demonstration of microbes in Curd.

2. A) Laboratory scale production, recovery and
quantitative estimation of following products:
a) Ethyl alcohol. b) Citric Acid c) Amylase
B) Immobilisation of Yeast.
C) Production of Curd/ Pickle/ Cheese  by

microorganisms
D) Production of wine from grapes/ other raw

material
4. Microbiological Examination of  Vegetables, fruits and

Fast Foods by
a)  Plate Count
b) Test for Coliform bacteria.
c) Yeast & Molds.

Distribution of marks for Microbiology Practical Examination:
1. Major Experiment - 15 marks
2. Minor Experiment - 10 Marks
3. Viva Voce - 10 marks
4. Spotting - 10 marks
5. Laboratory Journals - 05 Marks

———————————————————
Total - 50 marks

———————————————————

List of Reference Books for 6S Microbiology:
1. Food Microbiology : Fazier W.C. & Westhoff D.C.
2. Fermented Foods (Vol.7) : Rose A.A.
3. Industrial Microbiology : Prescott S.C. & Dunn C.G.
4. Industrial Microbiology : Miller B.M. & W. Litsky
5. Industrial Microbiology : A.H. Patel
6. Microbial Technology : Pepller H.J. (Vol. I & II)
7. Industrial Microbiology : Casida L.E.
8. Principles of Fermentation : Stanbury, Peter F. & Technology Allan.

Whitaker
9. Outlines of Diary Bacteriology : Sukumar De
10. Modern Food Microbiology : Jay, Mames M.
11. Principles of Industrial : Rhodes & Fletcher.Microbiology
12. Industrial Fermentation : Under Kofler & Hick.Vol. I & II
13. Dairy Microbiology : Foster Etal
14. Industrial Microbiology : Rose

BOOKS RECOMMENDED FOR PRACTICALS :
1. Microbes in Action : Seely, Wander Mark, Taraporewala, Bombay.
2. Mannual of Microbiological : A.J. Salle, Methods
3. Microbiological Methods : Collins
4. Difco Mannual.
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Unit III : Cereals and legumes processing
Structure, type, composition, quality characteristics &
physiochemical properties of wheat, milling processes for
different wheat, milling product ( Atta, semolina and refined
flour). Flour grades & their suitability for baked goods.
Quality characteristics and rheological properties of wheat
milling products & its assessment by product utilization.

Rice ; types, composition processed rice products ( flaked,
expanded & puffed rice )

Corn: types of corn, dry wet milling of corn. Starch & its
conversion products. Processed corn products (popped corn,
corn flakes etc.

Legumes: composition & properties of legumes, milling of
different legumes. Sweet & savoury products from legumes
in India.

Sprouted grains, palatability & Nutritional quality.

Unit-IV : Oil and fat processing;

 Importance of processing, Sources, chemical composition,
physical & chemical properties, functional and nutritional
importance of dietary fats & oils, Processing of oil seeds
for direct use & consumptions, processing of refined oils
hydrogenation .

Unit-V : Bakery & confectionary:

Bakery products ; Ingredients , assessing quality,
ingredients,  products like bread, biscuit, coolies & cakes
& pastries. Equipment uses for above.

Confectionary products: Hard boil candies, toffees,
chocolates etc. Ingredients, equipments & process, product
quality parameters,

Unit-VI : Food additives& food safety:  Introduction, definition,
need of additives , types of additives like antioxidant ,
colouring agents, flavours, natural & synthetic , flour
improver ,
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B.Sc. Final (Semester V)
18 : FOOD SCIENCE

5S. Food Science
Food Processing : I

Unit-I : Cooking & Food processing :
Importance of cooking, objectives of cooking, Advantages
& disadvantages of preliminary preparation of cooking;
cooking term, (cleaning, peeling, & stringing cutting &
grating, sieving, soaking etc.)
Food processing : Physical, functional & growth property
of foods. Cleaning, sorting, & grading of foods.
Mixing of liquids & solids (powder), mixing equipment.
Classification of cooking method (moist heat method e.g.
Boiling , stammering, poaching etc.
Dry heat: roasting, toasting frying advantages &
disadvantages.

Microwave cooking: Information diagram, advantages &
disadvantages
Solar cooking : figure, advantage & disadvantages.

Unit-II : Food quality & Hygiene
General principle of food hygiene in rural & urban areas in
relation to food preparation, personal hygiene & food
handling habits, place of sanitation in food plant. Sanitary
aspects of building & equipment.
Food quality: sensory evaluation; selection of panel of
judges, types of test, judging
Objective ; measurement of colour , measurement of texture.
Food quality & safety:
Food quality describing: composition , appearance, flavour
attributes.

Nutritional quality of food, its assessment, content & quality
of nutrient.
Sensory quality & its evaluation, subjective & instrumental
measurements of sensory attributes of colour viscosity &
texture etc.



leavening agents, nutrient supplements’, non-nutritive sweeteners,

Speciality foods; Scope, importance on speciality food ,
health food, functional foods, infant food & baby food
fortification & supplementary foods.

Practical: (semester V)
1) Carry out preservation of certain vegetables by dehydration.
2) Study the rehydration characteristic of dried vegetables.
3) Perform osmotic dehydration of certain fruits & vegetables by

sugar & salt solution.
4) To determine the water absorption capacity of the wheat flour /

Maida .
5) Assessment of market sample of wheat, rice & Pulses for con-

forming some PFA specifications
6) Storage studies of cereal & legumes grains.
7) Determination of gluten content in wheat flour.
8) Adulteration of edible fats & oils
9) Preparation of Bread & its assessment of sensory quality.
10) Preparation of cake & its assessment of sensory quality.
11) Preparation of candy & its assessment of sensory quality.
12) Preparation of toffee & its assessment of sensory quality.
13) Preparation of cookies & its assessment of sensory quality.

The distribution of marks in practical shall be as follows:
A) Two short experiment                  - 20 marks (10 Each)
B) One long experiments                  - 15 marks
C) Viva voce                                     - 10 marks
D) Practical records                          - 05 marks

———————————————————————-
                                            Total - 50 marks

 ———————————————————————

Book Recommended :
1) Food Science 3r edition , B. Srilakahmi,New Age International

publication .
2) Food Science & Nutrition , Sunetra Roday , Oxford.
3) Preservation of fruits & vegetables , Girdhari Lal, G. S. Siddappad

& G. L. Tandon, Publication & Infromation Division Indian coun-
cil of Agricultural Research.

4) Outline of food Technology , Harry W. Volonesecke, Agrobios.
5) A Hand book of Food & Nutrition , F. C. Blank; Agrobios.
6) Laboratory Techniques in Food analysis, D. person
7) Nutrition & Dietetics 2nd edition , Shubhangini A. Joshi; Tata Mc

Graw-Hill Publishing Company Limited.
8) Foods, facts & Principle 2 nd edition ;N. Shakuntala Manay ; New

Age International .
9) Food Science 5th edition ;Norman N. Potter ;CBS
10) Fundamental of foods & Nutrition by R. Mudambi & M. V.

Rajgopal
11) Outline of Dairy Technology by sukumar De- Oxfort university

press.
12) Food Microbiology by Adams & Moss
13) Industrial Microbiology by Prescott & Dum

B.Sc. Final (Semester VI)

6S. Food Science

Food Processing : II

Unit-I : Milk & milk products

Introduction; chemical composition, nutritional importance
of milk and milk products. Fluid Milk: Testing quality,
cooling, storage & transportation of liquid milk

Standardization and or processing (pasteurization,
sterilization), Storage, packaging and distribution of liquids
milks

Milk Products : composition, methods of preparation &
production, quality or grading parameters, shelf-life of
cream, butter & ghee, evaporated & condensed milk ,
skimmed, whole & instant milk powders

Ice- creams, fermented milk ( curd, yogurt etc, ) Milk
products ( cheeses, butter milk, lassie etc. ) other milk
products (khoa, casein, whey proteins ) Milk and milks
product based, sweetmeats ( butfi, rasogolla, milk, cake,
kalakand,  etc. )
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of spices ( antioxidant)

Role of spices in cooking . preparation of different masalas
& keeping quality

Practical :Semester VI
1) Preservation of fruits and vegetables by pickling
2) Preparation of squash
3) Shelf life study of egg by using different preservation methods.
4) Determination of quality of milk (Lactometer, pH & acidity, fat

content, Specific gravity
5) Preparation of certain dairy products (khoa, paneer, cream,

shikhand etc.)
6) Preparation of tomato ketchup & its preservation.
7) Preparation of tomato purr & its preservation.
8) Preparation of pickles.( lemon, mango, onion, amla).
9) Preparation of jam & its preservation.
10) Preparation of Jelly & its preservation.
11) Preparation of squash & its preservation.
12) Preparation of different types of measles.

The distribution of marks in practical shall be as follows:
A) Two short experiment                - 20 marks (10 Each)
B) One long experiments                - 15 marks
C) Viva voce                                     - 10 marks
D) Practical records                         - 05 marks
—————————————————————————
                                            Total          - 50 marks
—————————————————————————

Book Recommended :
1) Food Science 3r edition , B. Srilakahmi,New Age International

publication .
2) Food Science & Nutrition , Sunetra Roday , Oxford.
3) Preservation of fruits & vegetables , Girdhari Lal, G. S. Siddappad

& G. L. Tandon, Publication & Infromation Division Indian coun-
cil of Agricultural Research.

4) Outline of food Technology , Harry W. Volonesecke, Agrobios.
5) A Hand book of Food & Nutrition , F. C. Blank; Agrobios.
6) Laboratory Techniques in Food analysis, D. person
7) Nutrition & Dietetics 2nd edition , Shubhangini A. Joshi; Tata
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Unit-II : Fruits & vegetable processing:
Current status of production & processing of fruit and
vegetables

Products : juices & pulp,  beverages, concentrates &
powders, squashes,   beverages carbonated & its quality
control. Fermented products (wine).

Jam, jelly, & marmalades; dried fruit, soup mixture; sauces
& ketchups; puree & pastes; chutneys, & pickles.

Unit-III : Poultry, Meat & Fish processing:

Nutritional, safety/ health & hygienic considerations.

Egg; structure, composition , nutritional & functional
characteristic of egg, grading spoilage, preservation of egg,
solid products through drying & freezing.

Fish: types, care in handling processing of fish, freezing ,
canning, salting & drying of fish.

Unit-IV : Beverages ;
Introduction, Importance, Types of beverages,  classification
Example, composition,   ( coffee, cocoa,& chocolate,  tea,
its  processing, composition, soft drinks, its ingredients, ,
different beverages, alcoholic beverage ( wine , beer,  etc.)
, non alcoholic beverages, mineral water, carbonated, non
beverages, and their processing methods.

Unit-V : Traditional and functional foods;
Fermentation ; basic concept of fermentation, dairy base
fermented products,   and its importance.

Production of bakers yeast, food yeas,t wine, beer, vinegar,
organic acid ( citric acid & lactic acid)

Oriented fermented products, soya sauce, pickles, fermented
milk,  cheeses.

Indian traditional sweet, papads, idli, dosa , dhokla etc.

Unit-VI : Spices:
Introduction , Method of  classification , List of  spices ,
sources , Medicinal  importance , composition  ,  properties



Mc Graw-Hill Publishing Company Limited.
8) Foods, facts & Principle 2 nd edition ;N. Shakuntala Manay ; New

Age International .
9) Food Science 5th edition ;Norman N. Potter ;CBS
10) Fundamental of foods & Nutrition by R. Mudambi & M. V. Rajgopal
11) Outline of Dairy Technology by sukumar De- Oxfort university

press.
12) Food Microbiology by Adams & Moss
13) Industrial Microbiology by Prescott & Dum

B.SC. FINAL SEMESTER-V
19 : INDUSTRIAL MICROBIOLOGY

The examination shall comprise of two theory papers, one in each
semester and one practical in each semester. Each theory paper will be
of 3 hours duration and carry 80 marks. The internal assessment will
carry 20 marks. The practical examination will be of at least 4 hours
duration in one day and shall carry 50 marks.

The following syllabus is prescribed on the basis of six lectures
per week and 6 practical periods per batch per week. Each theory paper
has been divided into 6 units. There shall be one question on every unit
with internal choice for each of 12 marks & one compulsory question
covering all the syllabus of Semester-V (8 Marks).

5S. INDUSTRIAL MICROBIOLOGY
 (Industrial Biotechnology)

UNIT I : TOOLS & TECHNIQUES OF GENETIC ENGINEERING:
a) Preparation of pure samples of DNA.
b) Enzymes in genetic engineering : Exo and

endonucleases, restriction endonucleases, ligases,
polymerases, DNA manipulating enzymes.

c) Analysis of DNA fragment size :Agarose gel
electrophoresis.

d) Identification of DNA fragment : Southern Blotting
e) Cloning vehicles – Plasmids, Cosmids &

Bacteriophages.

UNIT II : GENE MANIPULATION AND EXPRESSION
a) Methods of gene transfer  : Transformation,

transduction, electroporation, microinjection.
b) DNA sequencing : Maxam and Gilbert technique, di-

deoxynucleotide method, DNA chips.
c) Polymarase Chain Reaction.
d) Genomic DNA library, cDNA library.
e) Identification of clones : Colony hybridization.

UNIT III: GENETIC TECHNIQUES IN STRAIN IMPROVEMENT:

Mutation and selection of different types of mutants e.g.
Auxotrophic, antibiotic resistant, analogue- resistant
mutants. Mutants resistant to feedback effect and toxic
compounds. Isolation of revertant mutants (Ames Test)

UNIT IV: HEALTH CARE INDUSTRIAL PRODUCTS
a) Production of hormones- Insulin
b) Production of interferon
c) Production of vaccines – Recombinant Hepatitis

vaccine.
d) Hybridoma technology & monoclonal antibodies.
e) Gene therapy.
f) SCP ( Single Cell Protein)

UNIT V : INDUSTRIAL PRODUCTS FROM ACTINO MYCETES
a) Primary metabolides : Enzymes, vitamins, amino acids,

siderophores.
b) Secondary metabolides : Antibacterial, antifungal,

antiviral, insecticidal, anticancer, groth promoter
herbicides, immunosupressive.

c) Bioconversion products
d) Recombinant products

UNIT VI: PROBIOTICS :
a) Introduction to prebiotics, probiotics and synbiotics.
b) Types of probiotics,
c) Beneficial characteristics of probiotic microbes

127 128



6S. INDUSTRIAL MICROBIOLOGY
 (Tissue Culture and Industrial Waste Management)

UNIT I : ANIMAL TISSUE CULTURE
1) Introduction, Definition of terms – Tissue culture, Cell

culture, Organ culture. Primary, Secondary,
Continuous & Established Cell lines.

2) Culture media for animal cells.
3) Primary Cell Culture Methods - Mechanical

disintegration, Enzymatic disaggregation, primary
explant technique.

4) Uses of Cell lines.
5) Cell culture products

UNIT II : PLANT TISSUE CULTURE
1) Introduction – Terms used in plant tissue culture, types

of tissue culture : callus, organ, cell, protoplast,
suspension (batch and continuous).

2) Media used in Plant Tissue Culture, media constituents
: Composition and preparation.

3) Callus Culture - Isolation & Culturing techniques.
4) Regeneration

a) shoot regeneration
b) somatic embryogenesis

5) Types of plant tissue culture
a) Anther culture
b) Ovary culture
c) Meristem culture
d) Embryo culture

UNIT III: PROTOPLAST CULTURE, SOMATIC
HYBRIDIZATION & TRANSGENIC PLANTS
1) Protoplast isolation, culture & regeneration.
2) Somatic hybridization : Protoplast fusion, selection,

identification and applications of hybrid cells.
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d) Probiotic organisms and its role in human health.
e) Probiotic products - (i) Yogurt, (ii) Koji, (iii) Tofu,

(iv) Kefir, (v) Yakult, (vi) Miso.
Practicals:
1. Isolation of genomic DNA
2. Isolation of plasmid DNA.
3. Cultivation of yeasts and bacteria for single cell protein
4. Antibiotic sensitivity test
5. Isolation of antibiotic resistant mutants.
6. UV induced auxotrophic mutants production and isolation of mu-

tants by replica plating technique.
7. Ames test for detecting potential carcinogenes.
8. Cultivation of actino mycetes.
9. Screening for antagonism
10. Preparation of Koji.

Distribution of marks for Industrial Microbiology Practical Ex-
amination:

1. Major Experiment - 15 marks
2. Minor Experiment - 10 Marks
3. Viva Voce - 10 marks
4. Spotting - 10 marks
5. Laboratory Journal - 05 Marks

Total - 50 marks

B.SC. FINAL (INDUSTRIAL MICROBIOLOGY) SEMESTER-VI

The examination shall comprise of two theory papers, one in each
semester and one practical in each semester. Each theory paper will be
of 3 hours duration and carry 80 marks. The internal assessment will
carry 20 marks. The practical examination will be of at least 4 hours
duration in one day and shall carry 50 marks.

The following syllabus is prescribed on the basis of six lectures
per week and 6 practical periods per batch per week. Each theory paper
has been divided into 6 units. There shall be one question on every unit
with internal choice for each of 12 marks & one compulsory question
covering all the syllabus of semester-VI (8 Marks).



3) Transgenic Plants :-
a) Resistance to biotic stresses : Insect resistance,

virus resistance, fungal and bacterial disease
resistance.

b) Resistance to abiotic stresses : Herbicide
resistance (Glyphosate, Phophinothricin,
sulphonyl urea).

4) Improvement of crop yield and quality, Commercial
transgenic crop plants.

UNIT IV : WASTE MANAGEMENT
1) Composition of Sewage, Need for waste water

treatment
2) Physical, Biological & Chemical methods for treatment

of industrial effluents
3) Solid waste management (outline).
4) Biogas production.
5) Composting

UNIT V : BIOREMEDIATION
1) Bioremediation, biodegradation, xenobiotics,

recalcitrant compounds.
2) Types of bioremediation : In situ and Ex situ with

advantages and disadvantages.
3) Role of microbes in -

a) Degradation of crude oil
b) Bioleaching of metals
c) Recovery of metals
d) Biodegradation of pesticides and herbicides.

4)    Genetically engineered microbes in bioremediation.

UNIT VI : ENTREPRENEURSHIP

Basic regulations of excise. Survey the demand for a given
microbial product, feasibility of its production under the
given constraints, project preparation for financial
assistance, different funding agencies. Subsidies for various
projects, patenting the product.

Practicals
1) Preparation of various media for Tissue culture.
2) Development of Callus Culture.
3) Plant Regeneration from Callus Culture.
4) Organogenesis from different types of Explants.
5) Isolation and culture of plant protoplast.
6) Estimation of DO of different industrial effluents.
7) Estimation of  BOD of different industrial effluents.
8) Estimation of  COD of different industrial effluents.
9) Visit to Industrial effluent treatment plant, Dairy; Food process-

ing industry etc.
10) Study tour.

Distribution of marks for Industrial Microbiology  Practical Ex-
amination:

1. Major Experiment - 15 marks
2. Minor Experiment - 10 Marks
3. Viva Voce - 10 marks
4. Spotting - 10 marks
5. Laboratory Journal - 05 Marks

Total  50 marks

List of  books recommended for 5S and 6S:
1) Old, S.B. Primrose. (1994) Principles of Gene Manipulations,

Blackwell Scientific Publications.
2) Brown T.A. Gene Cloning- An Introduction, Chapman and Hall

India.
3) Brown (1991) Essential Molecular Biology – A practical Approach

Vol I & II, Oxford University Press.
4) Freshney, R.I (ed), 1992, Animal cell culture: A practical approach

(2 nd ed), Oxford University Press, New York.
5) Freshney, R.I 1987, Culture of animal cells: A Manual of basic

techniques (2 nded), Alan R. Liss, New York.
6) Paul, J., 1975, Cell and Tissue culture (5thed) Livingstone,

Edinburgh.
7) Bhojwani, S.S., (ed) 1990, Plant Tissue Culture: Application and

Limitations, Elsevier, Amsterdam.
8) Street, H.E., 1977, Plant cell and Tissue Culture, Blackwell, Lon-

don.
9) Davar R.S, Principles and Practice of Management.
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buffering and Osmolality of medium. Role of serum and supplements.
Selection of medium and serum, Serum free medium.  

UNIT IV  :Type of tissue culture:  Disaggregation of tissues for primary
culture – Primary explants technique, Enzymatic
disaggregation, Mechanical disaggregation, Physical
methods of cell separation.

Established cell line- Commonly used animal cell lines,
Origin of cell culture, characteristics of cells in culture.
Plating efficiency. Characterization of cell lines –
karyotyping, Isozyme analysis.  Cryopreservation.  

UNIT V : Applications of animal cell culture – Production of viral
vaccines, growth factors, Erythropoietin, Interleukins.
Studies on gene ex-pression, Transfection of animal cells:
selectable markers, antibiotic resistance, Somatic cell
fusion- HAT selection, production of monoclonal
antibodies.  

UNIT VI: Specialized Techniques: Mass culture techniques –
Suspension culture, Continuous culture, Monolayer culture
– Roller culture, Spiral propagator, Micro-carriers,
Establishment of Synchronous cultures, Culture of
Amniocentesis.

Practical :
1. Preparation of balance salt solution.
2. Preparation of TPVG and filter sterilization.
3. Separation serum and filter sterilization.
4. Dissociation of cells from primary tissue.
5. Dissociation of cells from culture vessels.
6. Enumeration of cells using Hemocytometer.
7. Estimation of viability of cells by dye exclusion method.
8. Preparation of primary culture from chick embryo.
9. Maintenance and subculturing of cell lines.

Equipments :
1. Autoclave
2. Incubator
3. Laminar flow
4. Balance
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10) Jain and Agarwal, Production Management and Industrial Orga-
nization.

11) Sherlekar, S.A., Marketing / Management.
12) Satyanarayan, Biotechnology.

B.Sc. Final (Semester - V)
20 : Biotechnology (Regular/Vocational)

The examination shall comprise of two theory papers, one in each
semester and one practical in each Semester. Each theory paper will be
of 3 hours duration and carry 80 marks. The internal assessment will
carry 20 marks. The practical examination will be of at least 4 hours
duration in one day and shall carry 50 marks.

The following syllabi are prescribed on the basis of six lec-
tures per week and 6 practical periods per batch per week. Each theory
paper has been divided into 6 units. There shall be one question in
every unit with internal choice for each of 12 marks & one compulsory
question covering all the syllabus of Semester-V (8 marks).

5S : Biotechnology (Regular / Vocational)
ANIMAL CELL BIOTECHNOLOGY

UNIT I : Major types of tissues- Epithelial, Muscle, Connective,
Nerve, Blood.  Structure and organization of cells in various
tissues, Origin and linage. Junctions between cells – Tight
junctions, Adherens junctions, Gap junctions, Desmosomes.
Extracellular matrix – structural proteins, specialized
proteins and proteoglycans.

History of development of cell cultures – Contributions of
Ross Harrison, Alex Carrel, Charles Lindbergh, Ian Wilmut.

UNIT II : Design and Layout of the laboratory, Functioning of
Equipments: Various incubators, biosafety cabinets,
Sterilizers, Refrigerators and freezers, inverted microscope,
Deionizers and water purification systems, CO2 incubators,
Colony counters, Flow cytometer. Laboratory safety and
Biohazards,  ethics and good laboratory practices (GLP).

UNIT III: Introduction to the balanced salt solutions and simple growth
medium, Chemical, physical and metabolic functions of
different constituents of culture medium, Gas phase,



5. Centrifuge
6. Inverted Microscope
7. Quartz Distillation unit
8. CO2 incubator
9. Magnetic stirrer
10. Water bath
11. Hot air oven

Books Recommended:
1. Freshney, R.J.: Culture of Animal Cells, Wiley-Lissz
2. Masters, J.R.W (ed.): Animal Cell Culture – Practical Approach,

Oxford Uni. Press
3. Sudha Gangal: Principle and practice of animal tissue culture, Uni-

versities Press, India
4. Freshney, R.J.: Animal cell culture- Practical Approach.
5. Gupta P .K.: Elements in Biotechnology.

Semester-V : Animal Cell Biotechnology
Distribution of Practical Marks :

1. Major Experiment 12 Marks
2. Minor Experiment 08 Marks
3. Spotting 05 Marks
4. Viva Voce 10 Marks
5. Practical Record 10 Marks
6. Study tour / visit 05 Marks
—————————————————————————

Total 50 Marks
—————————————————————————

B.SC. FINAL (SEMESTER-VI)
 20 : BIOTECHNOLOGY (REGULAR / VOCATIONAL)

The examination shall comprise of two theory papers, one in
each semester and one practical in each Semester. Each theory paper
will be of 3 hours duration and carry 80 marks. The internal assessment
will carry 20 marks. The practical examination will be of at least 4
hours duration in one day and shall carry 50 marks.

The following syllabi are prescribed on the basis of six lec-
tures per week and 6 practical periods per batch per week. Each theory
paper has been divided into 6 units. There shall be one question in

every unit with internal choice for each of 12 marks & one compulsory
question covering all the syllabus of Semester-VI (8 marks).

6S : Biotechnology (Regular / Vocational)
PLANT BIOTECHNOLOGY

UNIT–I : Grwoth : Terminology and definitions, methods of
measuring growth and differentiation. Growth curves and
growth analysis, Geotropism, Phototropism, Apical
dominance, Effect of environmental factors on growth:
Photoperiod, Radiation energy, (Intensity, Wavelength),
transpiration and nutrition.

UNIT–II: Plant Growth Substances: Hormone concept, Auxins,
Gibberllins, Cytokinins, Ethylene, Abscisic acid.
Physiological effect of hormones, Mechanism of action of
plant growth substances, Use of plant growth substances in
agriculture and horticulture.

UNIT–III: Plant Tissue Culture – Introduction and history, Practical
applications of tissue and organ cultures, Equipments and
other requirements, Commercialization of tissue culture:
Design of typical tissue culture laboratory and its
management. Media preparation and composition.

UNIT-IV: In vitro techniques in tissue culture:  Beginning of in vitro
culture. Clonal multiplication of elite species
(Micropropagation) from axillary bud, shoot tips,
protocorms (Orchids),  meristem culture. Hardening of
tissue cultured plants.

Induction of callus, ovary and ovule culture. Embryo rescue,
 embryo culture and its applications. Somaclonal variation
and its applications, Pollen and anther culture, Endosperm
culture and triploids

UNIT–V : Single cell suspension cultures and their applications in
selection of variants/mutants. Transport processes in plant
cells and tissues, Protoplasmic membrane, General transport
law, active and passive transport across the membrane.  
Protoplast isolation and regeneration,

UNIT –VI:Somatic hybridization - Markers for selection of hybrid cells,
Hybrids, cybrids, application of somatic hybridization,
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Book Recommended :-
1) Applied and Fundamental Aspects of Plant Cell, Tissue and Or-

gan Culture : (Ed.) J.Reinert and Y.S.P. Bajaj
2) Plant Tissue Culture : Application and Limitations : S.S.Bhojwani
3) Plant Cell Culture : A Practical Approach (IRL Press) : R.A. Dixon

and Geonzales
4) Introductory Plant Physiology : G.Ray Noggle and George J.Fritz

(Prentice Hall of India Pvt.Ltd.)
5) Introduction to Plant Biotechnology : H.S.Chawla

B.SC. FINAL (SEMESTER-V)
21 :  BIOINFORMATICS
5S : BIOINFORMATICS

Paper V (Methods in Bioinformatics)
UNIT-I : Introduction to Database :

Importance of Database, Types of Database, Data Models,
Data Abstraction, Test Databases. Database Design (DBMS
& RDBMS), Data Security, Data Warehousing, capture and
Analysis, Data Management and Architecture.

Microarray Database, Enzyme Database, Biodiversity
Database.

UNIT-II: Biology and Computer Science :

Structural Organization of genome. In silico analysis of
primary structures of nucleic acid sequences. Representing
sequence Data , a program to store a DNA sequence, DNA
Fragments, Transcription : DNA to RNA Nucleic Acid
Sequence databanks : GenBank, Genomic Databases.
Repositories : EST and STS, Limitation of Computation
Analysis.

UNIT-III: Mutations, Randomization and genetic code :

Random number generators. A program using
randomization. A program to simulate DNA mutation
generating random DNA analyzing DNA. The genetic code.
Hashes data structures and algorithms for biology.
Translating DNA into proteins. Reading DNA from files in
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protoplast and tissue culture for genetic manipulation of
plants, various methods of genetic manipulations
(electroporation, gene gun, Agrobacterium mediated, etc.),
practical applications of genetic transformation of plants.

Practical :
1. Bioassay of Indole acetic assay using coleoptiles.
2. Bioassay of Gibberllic acid using barley seeds.
3. Initiation and maintenance of callus culture of soybean.
4. Bioassay Cytokinin using soyabean callus.
5. Study of growth parameters in callus culture.
6. Initiation and growth study of suspension culture.
7. Initiation of shoots from apical or axillary  bud
8. Induction of shoot initiation by modulating  hormone balance.
9. Induction of root initiation by modulating  hormone balance.
10. Single cell suspension culture from carrot.
11. Generation of somatic embryo from suspension culture of carrot.
12. Induction of Agrobacterium infection in any dicot leaf and main-

tenance of resultant callus.
Equipments :
1. Autoclave
2. Incubator with illumination and temperature control
3. Laminar flow
4. Balance
5. Centrifuge
6. Microscope
7. Quartz Distillation unit
8. Magnetic stirrer
9. Water bath
10. Hot air oven
Semester-VI : Plant Biotechnology
Distribution of Practical Marks :

1. Major Experiment 12 Marks
2. Minor Experiment 08 Marks
3. Spotting 05 Marks
4. Viva Voce 10 Marks
5. Practical Record 10 Marks
6. Study tour / visit 05 Marks
—————————————————————————

Total 50 Marks
—————————————————————————



FASTA format reading frames. Database Similarity Searches
: BLAST, FASTA, PSI-BLAST, BLAST-2

UNIT-IV: Restriction Maps and Regular Expression :

Regular expression restriction maps and restriction enzymes
Perl operations GenBank, GenBank files, GenBank
libraries, separating sequence and annotation, parsing
annotations indexing GenBank with DBM. Biological
Databanks : Introduction to Biological databanks, Protein
Sequence databanks : PDB, SRS, SWISSPROT

UNIT-V : Protein Data Bank :

The Organization of proteins. In silicoanalysis of primary
structures of proteins, Protein Tertiary structure prediction
methods: Homology modeling, fold recognition, Abintio
Method. Comparison between and tertiary structure. Files
and Folders PDB files parsing PDB files controlling other
programs.

UNIT-VI: HMM (Hidden Marcov Model) : Introduction to HMM, its
application in sequence alignment and structure prediction,
based Softwares (HMMER and HMMSTR) obtaining
BLAST String Matching and Homology, BLAST output
files, parsing BLAST output presenting data bioperl.

Practicals :
1. Downoading primary structure of nucleic acids and proteins.
2. Protein Sequence comparison and analysis
3. Properties of primary structure of proteins using online tools.
4. In silico analysis of nucleic acids and proteins tools.
5. Installing perl and command lines arguments.
6. Access to Gene and Protein data bank.
7. Prediction of secondary structure of proteins.
8. Visulazation of tertiar structure of proteins in Rasmol or Cn3d.
9. Accessing existing databases on www.
10. Homology search tools like BLAST.
11. Database Searches : NCBI, DDBI, EMBL, Uniprot.
12. Parremire sequence alignment – BLAST.
13. Downloading and installing software/plugs in windows.

14. Spreadsheet Applications : (Database Management Sorting
Records, finding, adding, deleting.)

Distribution of Practical Marks :-
(1) To perform one major experiments : 15 Marks
(2) To perform two minor experiments : 15 Marks
(3) Viva-voce: 10 Marks
(4) Practical Record: 10 Marks
—————————————————————————

Total 50 Marks
—————————————————————————

List of Equipments :- Quantity

1) Computer Terminals :- 8 computers for batch
Pentium-IV with latest of  16 students
configuration

2) Printer CDMP : Configuration :- 02 Nos.
24 pim, 132/80 columns

3) C++ Software 01
(Compiler or Interpreter)

4) Perl Language Compiler 01
5) Broad Band Internet Connection 01

Recommended Books :-
(1) Baldi P. and Hatfield G.W. (2002), DNA Microarray and gene

expression. Cambridge University Press, U.K.
(2) Bowtell D. and Smbrook J. (2003), DNA Microarray : A molecu-

lar cloning manual. Cold Spring Harbour Laboratory, New York.
(3) Hastie T. Tibshirani R. and Friedman J. (2001), Elements of sta-

tistical learning : Data mining, inference and prediction, Springer,
New York.

(4) Johnson R.A. and Wichern D.W. (1998), Applied Multivariate
statistical analysis, 4th Edition, Prentice Hall, New Jersey.

(5) Lentner M. and Bishop T. (1993), Experimental design and analy-
sis, 2nd Ed., Valley Book Company, Verginia.

(6) Li W.H., (1997), Mocecular Evolution, Sinaur and Associates,
New York.

(7) Smyth G.K., Throne N.P. and Wettenhall J. (2003) Limma : Lin-
ear Models of Microarray data user’s guide. Walter and Eliza Hall
Institute of Medical Research, Australia.

139 140



(22) Arthur M. Lesk, (2002), “Introduction to Bioinformatics”, Ox-
ford University.

Semester-VI
6S : BIOINFORMATICS

Paper VI (Advanced Bio-computing )

UNIT-I : Object Oriented Programming using C++ :

Introduction to OOPS, features, structure, data types and
user defined database, Constants, variables, operators,
control statements, creating and writing functions, inline
functions and function overloading.

UNIT-II: Classes & Objects :

Data abstraction, encapsulation, data hiding, defining class,
member functions and data members, creating objects,
accessing class members, constructors, destructors, array
of objects, pointer to objects, operator overloading,
inheritance and its types.

UNIT-III: RDBMS ORACLE 9i :

Architecture, Database models : Relational, Hierarchical,
Networks; data dictionary, DMI operations, Domains and
attribuetes, normalization process, Normal forms : 1NF,
2NF, 3NF, 4NF, BCNF. SQL : Components of SQL, data
types and operators. DDL Commands : CREATE, ALTER,
DROP, for tables and views. DML Commands : SELECT,
INSERT, DELETE, UPDATE, BREAK & COMPUTE.

UNIT-IV: Functions

Number, Character, Concatenating functions, joins, unions,
data integrity and constraints. PL/SQL : Features, Block
structures, variables, constants, data types, control
structures, cursor, concept, type, opening, declaring, classify
and censor attributes. Transactions : Rollback, commit, save
point, Rollback segment.

UNIT-V : Features of SQL form of SQL report :

Users, Roles and Privileges : Concept, creating users, system
and object previlage, GRANT privilege, REVOKE
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(8) Snedecor G. and Cocharan W. (1989), Statistical Methods. 8th
Ed. Lowa State University Press lowa.

(9) Weller J.I. (2001), Quantitative trait loci analysis in animals, CABI
Publishing, London.
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privilege, passing on privileges, creating roles.

UNIT-VI: Perl and Programming :-

Low and long learning curve. Perl’s benefits. Installing Perl
on computer. Perl program peration text editors. Finding
help. Individual approaches to programming Edit-Run-
Revise (and Save) An environment of programs,
programming strategies. The programming process using
the Perl. documentation calculating the reverse complement
in Perl Proteins, files and arrays reading proteins in files
arrays scalar and list context. Subroutines scoping and
subroutines command-line arguments and arrays. Passing
data to subroutines modules and libraries of subroutines
fixing bugs in code.

Practicals :-
Minimum 18 experiments based on theory paper Advanced

Bio-computing covering all aspect of syllabus.

Distribution of Practical Marks :-
(5) To perform one major experiments : 15 Marks
(6) To perform two minor experiments : 15 Marks
(7) Viva-voce: 10 Marks
(8) Practical Record: 10 Marks
—————————————————————————

Total 50 Marks
—————————————————————————

List of Equipments :- Quantity
1) Computer Terminals :- Pentium-IV 8 computers for

with latest configuration batch of 16
students

2) Printer CDMP : Configuration :- 02 Nos.
24 pim, 132/80 columns

3) C++ Software (Compiler or Interpreter) 01
4) Perl Language Compiler 01
5) Broad Band Internet Connection 01

Recommended Books :
1) Object Oriented Programming with C++ : E.Balaguruswamy
2) Programming with C++ : R.S. Nisar Ali
3) Mastering C++ : Venugopalan.

4) C++ Programming : Ravi Chandran
5) Understanding Oracle : Perry and Latic – BPB
6) Essentials of oracle 8 : TOM Lewis.
7) An Introduction of Data Base Systems : C.J.Date – Narosa
8) Programming with C++ : Robert Lafore
9) Oracle Press Introduction to oracle (TMH)
10) Oracle Unleashed (Sams)

B.SC. FINAL (SEMESTER-V)
22 : APICULTURE

5S : APICULTURE
Paper V (Cytogenetic & Bee breeding)

Unit-I : A. Cytology in General: Cell and its structure and function,
Cell division, Cell membrane, mitochondria, endoplasmic
reticulum, lysosome, Golgi apparatus, nucleus. Elementary
principles of heredity, Applications of genetics to bee
improvement.
B. Inbreeding and heterosis, mass selection of

superior genotypes. Examination of matings among
superior genotypes  is isolated apiaries.

C. Progeny testing methods for bees. Elementary analysis.
Scope and limitations of instrumental insemination for bees.

Unit–II : A. Bee breeding: General methods of breeding and
selection, mitosis and miosis, applicability of individual
methods for bees.
B. Organization of breeding apiaries: Acquisition of

colonies from their natural nests. Their transference
to movable frame of standard hives.

Location of different types of breeding
apiaries duly related to their functions. Equipment and
tools for bee breeding programme. Special apiary
management problems for bee breeding programme.

Unit-III : Selection Criteria : General Criteria- Particular criteria to
meet the demands of local habitats, Desirable and
undesirable characters. Quantitative and qualitative
characters.
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9. General methods of bee breeding and selection.
10. Organization of breeding apiaries.
11. Study of mitosis in onion root tip.

Distribution of  Marks : 4 Hrs.
1. DNA isolation of Honey bee 15 Marks

/ Tounge reach estimation.
2. Polytene Chromosome Isolation and 15 Marks

staining / study of mitosis, stages in
onion root tip

3. Morphometric study of honey bees 05 Marks
4. Practical Record 05 Marks
5. Field Diary 05 Marks
6. Viva-voce 05 Marks

—————————————————-——
Total Marks 50 Marks

List of Equiments :
1. Centrifuge
2. Vernier caliper
3. Bee coloney hives
4. UV source
5. Equipments for tongue rich estimation
6. USB digital camera with dimensional software

B.SC. FINAL (SEMESTER-VI)
6S : APICULTURE

Paper VI (Management, Marketing & Extraction)

Unit-I : Apiary management
A. A. Apiary selection and establishment of bee colonies

and bee management.  Establishment of Apiary. Choice
of apiary site, consideration of climatic conditions like
wind, light, rain temperature .

B. How to handle colony. Recognition of easier of a
colony.   Capturing of a natural colony. Hiving of the
colony and maintenance. Survey and location of
colony. Collection of honey -hygienically.

C. Approach to colony, method of handling bees (periodic
inspection).  Reorganization of queen, her
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Differential components subscribing to higher yield and
better performance -Honey yield , Body size,  Tongue reach
, frequency of egg laying and hatching,  percentage Temper,
Steadiness , Discretion,  Absconding, Swarming,
Parsimonious habit , Hive sanitation , Disease resistance.

Unit-IV : A. Individual colony records:  Pedigree records system
adapted for maternal living age of bees. Periodicity for
observation and recordings. Providing uniform conditions
for valid comparison of pedigrees.
B. Evaluation of Individual colony records : Tabulation

of individual colony records. Apiary averages for
characters susceptible to environmental influences.
Grouping of individual colonies.

Unit-V : Assigning of maternal pedigree number for selection:
Rearing of pedigree queen bees. Migration for queen rearing
programme. Distribution of individual groups to isolated
apiaries for maximizing superior mating and minimizing
inferior mating. Available resources. Advance provisioning
for implementing the programme.

Unit-VI : Transport of sealed queen cells: Preparation of mating nuclei
with sealed queen cells or virgin queens, Special
management problems for organizing mating yards.
Provision of adequate population or pedigree drones, single
and multiple mating, mating signs. Re-migration of stocks,
Progeny testing.

Equalization of colony strength through upgrading or
downgrading for equal starts for pedigree and unselected
controls.

Practical Course PR-5 :
1. DNA isolation from honey bee
2. Study of permanent stained slides (Meiosis)
3. Polytene Chromosome isolation and staining
4. Morphometric study of different species of honey bee.
5. Phylogenetic study of honey bee using sequences from NCBI
6. Mutation study using UV rays in honey bee larvae.
7. Estimation of tongue reach.
8. Demonstration of equalization of colonies.



age, health, egg laying, behavior of honeybees.  Brood and
food condition.

Unit-II : Special Management
A. Special Management for practice - Seasonal

management,   variation in management, pattern related
to regional   differences.

B. Method of recording humidity, Temperature and other
meteorological data, use of thermometer, barometer,
rain gauge, anemometer  and other simple
meteorological instruments.

C. Production of comb honey. Commercial beekeeping
management. Maintenance of technical record. Laying
worker causes and remedial measures. Topography
evaluations of the place.  Drainage of rain water.
Availability of water.  Observation on competition
between crops, crops & weeds & insect pollinations.

D. Migratory Beekeeping: Survey, packing transporting,
pollination service.

Unit-III : Queen Rearing : In nature, need and scope of artificial
methods of queen rearing, various methods of preparing
various mating nuclei and distribution of  mating nuclei,
packing bees, introduction of queens and packages,  clipping
and making queens.
A. Drone breeding, queen cells formation, laying workers.

Feeding, uniting dividing, of colonies. Sanitation,
cleaning, observation of colonies for diseases. Routine
forage and other activities.

B. Swarming: Its purpose, period of growth, various
methods   of swarm control and prevention. Desertion:
Its causes and methods of prevention

Unit-IV : Marketing of honey & bee wax
A. Quality control & purity standard.
B. Organization of marketing of honey & bee wax.
C. Production, consumption & promotion for domestic,

industrial market. Problems of marketing of honey &
bee wax. Scope of marketing indigenous market for

industrial & domestic purpose. Scope of marketing
for export of honey. Future strategy.

D. Accounts and book keeping.
Unit-V :    Beekeeping laws and regulations

A. Import restrictions on bee colonies package bees,
queens, etc. in various countries, quarantine laws
governing bee disease notifications in major honey
producing countries.

B. Regulations, protecting bee populations against
indiscriminate spraying.

C. Rules regarding honey house, processing, bottling
packing, adulterations.

D. Laws governing standards on beekeeping equipments.
E. Laws governing standards on beekeeping products.

International law. Legislation affecting beekeeping in
general in various countries.

Unit-VI : Extension of Honey Bee Keeping:
A. Principles of Extension work with reference to Indian

conditions and economy place of beekeeping in rural
economics, beekeeping as agro-industry, and
economics of the Industry: a glance of beekeeping in
India and abroad.

B. Commission’s co-operative Organization, Model bye-
laws, Role of co-operative movement in the
propagation of Beekeeping in this country Registered
Industries Commission.

Field study:
1. Market survey for honey bee products.
2. Study of different bee colonies (rock bees, florea & trigona species)

Practicals :-
1. To isolate and study pollen from freshly extracted honey
2. Extraction of wax from comb.
3. To study technique for mounting of wax foundation sheet to frame.
4. To monitor internal bee colony hive temperature and humidity.
5. To study properties of propolis.
6. To study physical properties of squeezed honey.
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7. Protocol for packing of bee products.
8. Methods of colony handling
9. Bee recognition with respect to sex, age, and brood.
10. Determination of humidity temperature and other meteological

factors,
11. Use of thermometers, rain guage, anemometer.
12. Queen rearing and drone breeding.
13. Market survey technique
14. Costing of apiary products, quotations
15. Storage and packing of apiary products
16. Use of Computer in maintenance of stock quotations, etc.

Distribution of practical marks : 6 Hrs.
1. Practical based on apiculture management

A.  Methods of Colony handling 05 Marks
B.  Determination of metereological factor 05 Marks
C.  Bee recognitions 05 Marks

2. Preparationa of order/Bill of apiary 15 Marks
products. OR
Processing of Assorted data by using
computers

3. Spotters, based of Syllabus of the  paper 10 Marks
4. Certified practical record 05 Marks
5. Viva-voce 05 Marks.

———————————————————
Total 50 Marks

List of Equipments-
1. Queen grafting kit.
2. Thermometers
3. Wax extraction unit.
4. Wax foundation sheet

*****
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SANT GADGE BABA  AMRAVATI  UNIVERSITY
SPECIAL NOTE FOR INFORMATION OF THE STUDENTS

(1)   Notwithstanding anything to the contrary, it is notified for general
information and guidance of all concerned that a person, who has
passed the qualifying examination and is eligible for admission only
to the corresponding next higher examination as an ex-student or an
external candidate, shall be examined in accordance with the syllabus
of such next higher examination in force at the time of such
examination in such subjects, papers or combination of papers in
which students from University Departments or Colleges are to be
examined by the University.

(2) Be it known to all the students desirous to take examination/s for
which this prospectus has been prescribed should, if found necessary
for any other information regarding examinations etc. refer the
University OrdinanceBooklet the various conditions/provisions
pertaining to examinations as prescribed in the following Ordinances-

Ordinance No. 1 : Enrolment of Students.
Ordinance No.2 : Admission of Students
Ordinance No. 4 : National Cadet Corps
Ordinance No. 6 : Examination in General (relevant

extracts)
Ordinance No. 18/2001 : An Ordinance to provide grace marks

for passing in a Head of passing  and
Inprovement of Division (Higher Class)
and getting Distinction  in the subject
and condonation of defficiency of
marks in a subject in all the faculties
prescribed by the Statute NO.18,
Ordinance 2001.

Ordinance No.9 : Conduct of Examinations
(Relevant extracts)

Ordinance No.10 : Providing for Exemptions and Com-
partments

Ordinance No. 19 : Admission Candidates to Degrees
Ordinance No.109 : Recording of a change of name of a

University Student in the records of the
University

Ordinance No. 138 : For improvement of Division
Ordinance No.19/2001 : An Ordinance for Central Assessment

Programme, Scheme of  Evaluation and
Moderation of answerbooks and
preparation of results of the
examinations, conducted by the
University, Ordinance 2001.

               Dr. Ajay P. Deshmukh
Registrar

Sant Gadge Baba Amravati University
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SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
DIRECTION

No. : 16/2010          Date : 11/06/2010

Subject : Examinations leading to the Degree of Ê´ÉYÉÉxÉ
ºxÉÉiÉEò (Bachelor of Science) (Three Year Degree
Course-Semester Pattern), Direciton, 2010.

Whereas, University Grants Commission, New Delhi vide
D.O.No.F-2/2008/(XI Plan), Dtd.31 Jan.2008 regarding new initiatives
under the 11th Plan – Academic Reforms in the University has suggested for
improving quality of higher education and to initiate the Academic Reform
at the earliest.

AND
Whereas, the Academic Council while considering the above

letter in its meeting held on 30.4.2008, vide item No.55 has resolved to refer
the same to Dean’s Committee, and the Dean’s Committee in its meeting
held on 19.07.2008 has decided to refer the matter to all Board of Studies.

AND
Whereas the recommendations of various Board of Studies  in the

faculty of Science regarding Upgradation and Revision of various syllabi
and introduction and implementation of Semester Pattern Examination
System at under graduate level was considered by the faculty of Science in
its meeting held on 7.12.2009 and constituted a Committee of all Chairmen
of Board of Studies and one member nominated by Chairmen of respective
B.O.S. under the Chairmanship of Dean of faculty to decide the policy
decision regarding semester pattern examination system.

AND
Whereas, the faculty of Science in its emergent meeting  held on

11th May, 2010 vide item No.26, has considered, accepted and recommended
to Academic Council, the policy decision regarding introduction of Semester
pattern and  the draft syllabi of B.Sc. Part-I (Semester-I & II) along with
draft ordinance and other details. The recommendations of the faculty was
approved by the Academic Council in its emergent meeting held on
28.5.2010, vide item No.35 D).

AND
Whereas, Ordinance No.143 in respect of Examinations leading to

the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) is in existence in the
University as per annual pattern examination system.

AND
Whereas, new scheme of examination as per semester pattern is to

be implemented from the Academic Session 2010-11 for Semester-I &
onwards which is regulated by an Ordinance and framing of an Ordinance
for the above examination is likely to take some time.

AND
Whereas, the admission of students in the semester pattern at B.Sc.

Part-I (Semester-I) are to be made in the Academic Session 2010-11.
Now, therefore, I, Dr. Kamal Singh, Vice Chancellor of  Sant Gadge

Baba Amravati University, in exercise of powers conferred upon me under
sub-section (8) of section  14 of the Maharashtra Universities Act., 1994,  do
hereby direct as under:

1. This Direction may be called, “Examinations leading to the Degree of
Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) (Three Year Degree Course-
Semester Pattern), Direciton, 2010”.

2. This direction shall come into force with effect from the date of its
issuance.

3. (i) The following shall be the examination leading to the Degree of
Ê´ÉYÉÉxÉ ºxÉÉiÉEò  (Bachelor of Science) in the faculty of Science-

(1) The Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É 2
(B.Sc. Part-I, Sem-I & II) Examination;

(2) The Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-3
(B.Sc. Part-II, Semester-III) Examination;

(3) The Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-4
(B.Sc. Part-II, Semester-IV) Examination;

(4) The Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ, ºÉjÉ-5

(B.Sc. Final, Semester-V) Examination; and
(5) The Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ, ºÉjÉ-6

(B.Sc. Final, Semester-VI) Examination.
(ii) The period of Academic Session shall be such as may be

notified by the University.
4. (i) The theory examination of Semester-I & II shall be simulta

neously conducted by the University at the end of Semester-II in
Summer.

(ii) The examination of Semester-III, IV, V & VI shall be conducted
by the University and shall held by the end of each semester
separately.



5 6

(iii) The main examination of Semester-III & V and that of Semester-
IV & VI shall be held in Winter and Summer respectively.

(iv) The supplementary examination for Semester-I & II shall be held
in Winter and that of Semester-III & V and Semester-IV & VI in
Summer and Winter respectively.
That means the theory examination of all the Semesters shall be
conducted by the University and shall be held as per the  schedule.

Sr.No. Name of the Main Supplementary
Examination Examination Examination

1 Semester-I & Summer Winter
Semester-II (Simulteneously)      (Simulteneously)

2 Semester-III Winter Summer
& Semester-V

3 Semester-IV Summer Winter
& Semester-VI

5. Subject to their compliance with the provisions of this Direction and
of other Ordinances in force from time to time, the following persons
shall be eligible for admission to the examinations, namely:-

(a) A student of a College who has prosecuted a regular
course of study for not less than one academic year
prior to that examiantion;

(b) A teacher in a Educational Institution eligible under
the provisions of Ordinance No.18, and

(c) A women candidate who has not pursued a regular course
of study.

Provided that in the case of the persons eligible under clauses (b) and
(c) an applicant to the examination shall have attended a full course of
laboratory instructions in a College in the subject in which laboratory
work is prescribed. The candidate shall submit a Certificate to that
effect signed by the Principal of the college.

6. (I) The Students passing H.S.C. Examiantion with Physics,
Chemistry and Mathematics shall offer following subjects at
B.Sc. Part-I Examination.
(i) English and any one of the following languages Marathi,

Hindi, Urdu, Sanskrit, and Supplementary English.
(ii) Three optional subjects atleast one subject from the

following groups be selected.

Group A :- Chemistry, Industrial Chemistry, Petro-
Chemical Science, Electronics,  Mathematics.

Group B :- Physics, Geology, Statistics, Computer
Science, Computer Application, Information
Technology and Geography.

The Students passing H.S.C. Examination with Chemistry
and Biology shall offer following subjects:-
(i) English and any one of the following languages.

Marathi, Hindi, Urdu, Sanskrit and Supplementary
English.

(ii) Chemistry.
(iii) Two optional subejcts form the following group

be selected.
Group C : Botany,  Zoology,  Bio-Chemistry, Geography,

Fisheries, Environmental Science,  Microbiology ,
Geology, Food Science,Industrial Microbiology,
Biotechnology and Appiculture.
For Vocational subjects sanctioned by
U.G.C. there shall be following scheme of
Combination of subjects :-
Students with Mathematics at H.S.C. Examination
shall select two subjects from Group D and one
from Group F.
Students passing with Biology, at H.S.C
Examination. Shall select two subjects from
Group E and One from Group F.

Group D : Physics, Chemistry, Mathematics, Electronics,
Statistics Computer  Science, Computer
Application, Information Technology and  Geology.

Group E : Chemistry, Botany, Zoology, Micro-Biology,
Geology, Geography, Environmental Science,
Industrial Microbiology and Biochemistry.

Group F : Biological Techniques and Specimen Preparation.
Industrial Chemistry, Instrumentation, Computer
Application, Seed Technology,   Industrial Fish and
Fisheries, Computer Maintenance, Biotechnology
and other Vocational subjects proposed by U.G.C.
from time to time shall be included in Group F.
The students passing HSC examination with
Physics, Chemistry, Biology and Mathematics shall
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have the option of opting Bioinformatics subject
with any one subject from Group-G and any one
subject from Goup-H.

Group G: Botany,  Zoology,  Bio-Chemistry, Microbiology,
Industrial Microbiology ,  and Biotechnology.

Group H: Chemistry, Physics, Electronics, Statistics,
Geology, Mathematics and Computer Science.

 (II) The students passing H.S.C. examination (M.C.V.C. stream)
with technical trades mentioned in column No.2 of the
following table shall be eligible for admission to the B.Sc.
Part-I course in the optional subjects mentioned in column
Nos. 3 of the said table as per the scheme given in Group A to H.

TABLE

Sr. M.C.V.C. group Subjects allowed for admission to
No. and trade B.Sc.Part-I

(Any three from the following)

1            2                            3

1 Para Medical Group Botany, Zoology, Computer Application
       Medical Laboratory (Vocational), Microbiology, Biochemis-

Technician Trade try,  Biotechnology (Regular/ Voca-
tional), Geology, Geography, Environ
mental Science, Seed Technology (Vo
cational), Industrial Fish & Fisheries
(Vocational), B.T.S.P. (Vocational),
Chemistry, Bioinformatics.

2 Agricultural Group Zoology, Chemistry, Computer Applica-
Horticulture Trade or tion (Vocational), B.T.S.P. (Vocational),
Crop Science Trade Seed Technology(Vocational), Microbi-

ology, Biochemistry, Biotechnology
(Regular/ Vocational),  Geology,
Geography, Environmental Science,
Botany, Bioinformatics.

3 Fisheries Group Botany, Chemistry, Computer Applica-
Inland Fisheries Trade tion (Vocational), B.T.S.P.(Vocational),
Fish Processing Industrial Fish &  Fisheries (Voca-
Technology Trade tional), Microbiology, Biochemistry,

Biotechnology (Regular/Vocational),
Geology, Geography, Environmental
Science, Zoology, Bioinformatics,
Appiculture.

4 Engineering and Physics, Computer Science, Geology,
Technology Group Geography, Statistics, Chemistry,
Electronics Mathematics, Industr ial Chemistry
Technology Trade (Regular/Vocational) ,  Computer

Application (Vocational), Electronics,
Information Technology.

(III) In the case of Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2 ºÉjÉ-3 ́ É 4 (B.Sc. Part-II, Sem-
III &  IV) Examination:-
have passed not less than one academic year previously the Ê´ÉYÉÉxÉ
ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ́ É 2 (B.Sc. Part-I, Sem-I & II) Examination
of the University or an examination recognised as equivalent
thereto, and

(IV) In the case of the Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ, ºÉjÉ-5 ́ É 6 (B.Sc. Final, Sem-
V & VI) Examination:- have passed not less than one academic
year previously the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-3 ´É 4 (B.Sc. Part-II,
Sem-III & IV) Examination of the University or an examination
recognised as equivalent thereto;

7. Subject to his/her compliance with the provisions of this Direction and
other Ordinances (pertaining to Examination in General) in force from
time to time, the applicant for admission, at the end of the course of
study of a particular semester to an examination specified in column
(1) of the table below, shall be eligible to appear at it, if,
(i) he/she satisfied the condition in the table and the provisions

thereunder.
(ii) he/she has prosecuted a regular course of study in a college

affiliated to the University.
(iii) he/she has in the opinion of the Principal shown the satisfactory

progress in his/her studies.
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TABLE

Name of the The student should The student should
 Exam to appear  have completed the have passed

Session / term
satisfactorily

           1                2                  3

B.Sc. Part-I Sem-I & II Qualifying
(Sem-I & II) examination.

B.Sc.-II Semester-III Semester-I & II One half of the total
head prescribed for
Sem-I & Sem-II
examination

 B.Sc.-II Semester-IV Semester-III One half of the total
head prescribed for
Sem-I & Sem-II
examination

B.Sc.-III Semester-V Semester-III & IV (i) passed the Sem-I
& II examination and
(ii) One half of the
total head prescribed
for Sem-III & Sem-IV
examination

B.Sc.-III Semester-VI Semester-V (i) passed the Sem-I &
II examination and
(ii) One half of the
total head prescribed
for Sem-III & Sem-IV
examination

(Note : For Calculating the Heads, the theory and the practical shall be
consider as a separate head and on calculation fraction if any shall be
ignored.)

8. Without prejudice to the other provisions of Ordinance No. 6 relating
to the Examination in General, the provisions of Paragraph 5, 8, 10
and 31 of the said ordinance shall apply to every collegiate candidate.

9. The fee for the examination shall be as prescribed by he University

from time to time.
10. Every examinee for the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-3 ́ É ºÉjÉ-4 (B.Sc.Part-II,

Sem-III & Sem-IV), Examination shall be examined in each of the
three Science subjects in which he has been examined at the Ê´ÉYÉÉxÉ
ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É 2 (B.Sc. Part-I, Sem-I & II) Examination.

11. Every examinee for the Ê´ÉYÉÉxÉ ºxÉÉiÉEò +ÆiªÉ, ºÉjÉ-5 ́ É 6 (B.Sc.Final, Sem-
V & VI), Examination shall be examined in each of the three Science
subjects in which he has been examined at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-
3 ́ É ºÉjÉú-4 (B.Sc. Part-II, Sem-III & Sem-IV) Examination.

 12. An examinee who is successful at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É 2
(B.Sc. Part-I, Sem-I & II) Examination, may offer an additional subject
mentioned in Para (6) (iii) not offered by him at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-
1, ºÉjÉ-1 ́ É 2 (B.Sc. Part-I, Sem-I & II) Examination, on his prosecuting
a regular course of study for one academic year in that subject. Such
an examinee shall not be permitted to take any other examination
simultaneously with the examination in the additional subjects.The
fee for the additional subject shall be as prescribed by the University
from time to time.

13. The Scope of the subjects of all semester opted by the students shall
be as indicated in the respective syllabi from time to time. The medium
of instruction and examination shall be English except for the courses
in Languages.

14. The maximum marks alloted to each subject and paper and the
minimum marks which an examinee must obtain in order to pass the
examination shall be as per Appendices A, B, C, D, E and F appended
to this Ordinance.

15. The practical examination of all semesters shall be conducted annually.
That means the practical examination shall be conducted as per
following schedule.

Sr.No. Semester Examination
1 Semester-I & II Summer
2 Semester-III & IV Summer

3 Semester-V & VI Summer

16. The scheme of awarding internal marks shall be as per
Appendix-G  appended with this Direction.

17. Successful examinees at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ, ºÉjÉ-6 (B.Sc. Final,
Sem-VI) Examination who obtain not less than 60% marks in
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aggregate of Sem-I, II, III, IV, V & VI  Examination taken together shall
be placed in the First Division, those obtaining less than 60% but not
less than 45% in the Second Division, and all other successful
examinees in the pass Division.
Explanation :
Division at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ, ºÉjÉ-5 ´É 6 (B.Sc. Final, Sem-V &
Sem-VI) Examination shall be declared on the basis of the marks
obtained in the Science Subjects at the Sem-I, II, III, IV, V & VI
Examination taken together.

18. There shall be no classification of successful examinees at the Sem-
I to Sem-V Examinations.

19. An examinee successful in the minimum period prescribed for the
examination, obtaining not less than 75% of the maximum marks
prescribed in the subject shall be declared to have passed the
examination with Distinction in the subject.
Explanation :
(1)  Distinction shall be awarded only in Science Subjects including

Mathematics.
(2) Distinciton at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ (B.Sc. Final) Examination

shall be awarded on the basis of the marks obtained at the Ê´ÉYÉÉxÉ
ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É 2; Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-3 ´É 4; ´É Ê´ÉYÉÉxÉ
ºxÉÉiÉEò +xiªÉ, ºÉjÉ 5 ´É 6 (B.Sc. Part-I, Sem-I & II;  B.Sc. Part-II,
Sem-III & IV, and B.Sc. Final-Sem-V & VI) Examination taken
together.

(3) Distinciton shall not be awarded to an examinee availing of the
provision of the exemptions and compartments at any of the
examination.

20. Provisions of Ordinance No18/2001 in respect of an Ordinance to
provide grace marks for passing in a Head of passing  and Inprovement
of Division (Higher Class) and getting Distinction  in the subject and
condonation of defficiency of marks in a subject in  all the faculties
prescribed by the Statute NO.18, Ordinance 2001 shall apply.

21. (A) The students who have passed B.Sc.Final examination of this
University or any other statutory University shall be eligible to
seek  admission for  studying practical of any other optional
subjects offered for B.Sc. Degree for simultaneous study of
complete three year course for that subject in one year and to
appear simultaneously for all parts of examination leading to
the degree of Bachelor of Science (additional) in that subject,
subject to the following condition.

An examinee shall have attended full course of laboratory
instructions in a College in the subject in which laboratory work
is prescribed. An examinee shall submit a certificate to that effect
signed by the Principal of the College.

 (B) On securing not less than minimum marks prescribed for the
subject / subjects shall be issued a certificate of having passed
the examination in the additional subject/subjects as the case
may be.

(C) The application for admission to the examination under (A)
above shall be submitted to the Registrar not less than three
months before the date of commencement of the examination.”

22. As soon as possible after the examinations the Board of Examination
shall publish a list of successful examinees at the B.Sc Part-I, Sem-I
& II; B.Sc. Part-II, Sem-III & IV and B.Sc. Final Sem-V & VI
Examinations. Such list at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò +xiªÉ (B.Sc. Final)
Examination shall be arranged in three Divisions. The names of the
examinees passing the examination as a whole in the minimum
prescribed period and obtaining the prescribed number of places in
First or Second Division shall be arranged in Order of Merit as
provided in the Examinations in General Ordinance No. 6.

23. No Person shall be admitted to B.Sc Part-I, Sem-I & II; B.Sc. Part-II,
Sem-III & IV and B.Sc. Final Sem-V & VI Examinations, if he has
already passed the corresponding or an equivalent examination of
any other Statutory University.

24. Successful Examinees at the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ́ É 2 (B.Sc. Part-
I, Sem-I & II) and the Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2, ºÉjÉ-3 ´É 4 (B.Sc. Part-II,
Sem-III & IV) Examination shall be entitled to receive a Certificate
signed by the Registrar and successful examinee at the end of Ê´ÉYÉÉxÉ
ºxÉÉiÉEò +xiªÉ ºÉjÉ-6 (B.Sc. Final, Sem-VI) Examination, shall on payment
of the prescribed fees, receive a Degree in the Prescribed form, signed
by the Vice-Chancellor.
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Appendix-A
Examination Scheme

Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1

(B.Sc. Part-I) (Semester-I)
  Sr. Subject                                           Examination Scheme
  No. Theory      Practical           Total

Max. Max. Total Min. Max.        Min.          Theory, Pract.
Mar. Marks pass Marks        Pass             & Int.Ass.

Theory Int. Marks Practical       Mar.
Papers Ass.

  1 Compulsory 40 10 50 18 —            —      50
English

  2 Languages 40 10 50 18 —           —                 50

  3 Mathematics 60 15 —           —
(Paper-I)                   150

  4 Mathematics 60 15
150 54

           —
150

(Paper -II)

   5 Science subjects 80 20 100 35 50            18                  150
excluding
Mathematics

Grand Total of Semester-I : 450+100
Appendix-B

Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1

(B.Sc. Part-I) (Semester-II)

  Sr.      Subject Examination Scheme
  No. Theory Practical Total

Max. Max. Total Min. Max. Min. Theory, Pract.
Mar. Marks pass Marks Pass & Int.Ass.

Theory Int. Marks Practical Mar.
Papers Ass.

  1 Compulsory 40 10 50 18 — — 50
English

  2 Languages 40 10 50 18 — — 50

  3 Mathematics 60 15 — —
(Paper-III)

  4 Mathematics 60 15
150 54

—
150

(Paper -IV)

  5 Science subjects 80 20 100 35 50 18 150
excluding
Mathematics

Grand Total of Semester-I : 450+100

Appendix-C
Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2. ºÉjÉ 3

(B.Sc. Part-II) (Semester-III)
  Sr. Subject                     Examination Scheme

  No. Theory Practical Total

Max. Max. Total Min. Max. Min. Theory, Pract.

Mar. Marks Pass Marks Pass & Int.Ass.

Theory Int. Marks Practical Mar.

Papers Ass.

  1 Mathematics 60 15 — —

(Paper-V)

  2 Mathematics 60 15
150 60

—
150

(Paper-VI)

  3 Science subjects 80 20 100 40 50 20 150

excluding

Mathematics

Grand Total of Semester-III : 450

Appendix-D
Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-2. ºÉjÉ 4

(B.Sc. Part-II) (Semester-IV)
  Sr. Subject                     Examination Scheme

  No. Theory Practical           Total

Max. Max. Total Min. Max. Min. Theory, Pract.
Mar. Marks Pass Marks Pass & Int.Ass.

Theory Int. Marks Practical Mar.
Papers Ass.

   1 Mathematics 60 15 — —
(Paper-VII)

   2 Mathematics 60 15
150 60

—
150

(Paper-VIII)

   3 Science subjects 80 20 100 40 50 20 150
excluding
Mathematics

Grand Total of Semester-IV : 450
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Appendix-E
Ê´ÉYÉÉxÉ ºxÉÉiÉEò +ÆiªÉ ºÉjÉ 5

(B.Sc. Final) (Semester-V)
  Sr. Subject Examination Scheme

  No. Theory Practical          Total

Max. Max. Total Min. Max. Min. Theory, Pract.

Mar. Marks Pass Marks Pass & Int.Ass.

Theory Int. Marks Practical Mar.

Papers Ass.

  1 Mathematics 60 15 — —

(Paper-IX)

  2 Mathematics 60 15
150 60

—
150

(Paper-X)

  3 Science subjects 80 20 100 40 50 20 150

excluding

Mathematics

Grand Total of Semester-V : 450

Appendix-F
Ê´ÉYÉÉxÉ ºxÉÉiÉEò +ÆiªÉ ºÉjÉ 6

(B.Sc. Final) (Semester-VI)

Sr. Subject                   Examination Scheme

No. Theory Practical Total

Max. Max. Total Min. Max. Min. Theory, Pract.

Mar. Marks Pass Marks Pass & Int.Ass.

Theory Int. Marks Practical Mar.

Papers Ass.

  1 Mathematics 60 15 — —

(Paper-VII)

  2 Mathematics 60 15
150 60

—
150

(Paper-VIII)

  3 Science subjects 80 20 100 40 50 20 150

excluding

Mathematics

Grand Total of Semester-VI : 450

Note : 1 There shall be only one theory paper of each science subject
other than Mathematics for every semester.

2. Distribution of marks of practical within the limit of Max. Marks
shall be as prescribed by the B.O.S. of the concerned subject.

3. In absence of certificate for practical record book (Appendix-
H), examinee shall not be allowed to appear for the practical
examination.

Appendix-G
The internal assessment marks assigned to each theory paper as

mentioned in Appendix-A to F shall be awarded on the basis of assignment,
class test, attendance, project assignments, Seminar, Study tour, Industrial
visit, Visit to educational institutions and research organization, field work,
group discussion or any other innovative practice/activity. The marking
scheme for each of the practice/activity shall be as under :-

 Sr. Semester Practice   Details of                 Total marks for
 No. /Activity   marking Languages  Mathe- Other

   scheme  matics Science
Subjects

 1       2        3      4 5 6 7
 1 Semester Assignment Two 04 05 08

-I & II assignments
per theory

paper

 2 Semester- Class Test Two class 06 10 12
I & II test (on

passing test)

Total marks for Sem-I /II 10 15 20

 3 Sem-III, Project On latest — 03 04
IV, V & Assignment developme-

VI nts in the

subject in
100-200

words

4 Sem-III, Class Test Two class — 08 10

IV, V & test (on

VI passing
test)
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Appendix-H

CERTIFICATE

Name of College / Institution :
__________________________________
___________________________________________________________
Name of the Department :- _____________________________________
___________________________________________________________

This is to certify that this Book contains the bonafide record of
the practical work of Shri/Kumari/Shrimati
___________________________________________________________
___________________________________________________________
of B.Sc.Part-____ (Semester-____) during the Academic year __________

Dated :      /      /20

Signature of the Teacher
who taught the examinee

1.  ………………………

2.  ………………………
Head of the Department

 (Note : In absence of certificate for practical record book (Appendix-H),
examinee shall not be allowed to appear for the practical
examination.)

        Sd/-
Amravati           (Dr.Kamal Singh)
Date : 11/6/2010             Vice-Chancellor

*****

 1       2        3          4  5 6 7

 5 Sem-III, Seminar, Any one of — 0 4 0 6
IV, V & Study tour, the activity

VI Industrial with report
visit, Visit to of the

educational activity.

institutions,
research

organization,
field work,

group
discussion or

any other

innovative
practice/

activity.

Total marks of Sem-III/ IV/V/ VI — 15 20
Note  : 1. The concerned teacher shall have to keep the record of all the

above activities till the passing out of that batch.
2. At the beginning of each semester, every teacher shall inform

his/her students unambiguously the method he/she proposes
to adopt a scheme of marking for the internal assessment.

3. Teacher shall announce the schedule of activity for Internal
Assessment in advance in consultation with HOD/ Principal.

4. Normally the teacher concerned may conduct three written
tests spread periodically during the semester and award the
marks on the test on passing of any two tests.

5. The internal marks shall be displayed on the notice board
before three weeks of the commencement of the theory
examination. Grievances if any, of the student regarding
Internal Assessment marks shall be settled by the Principal at
college level in consultation with the concerned teacher.

6. Final submission of internal marks to the University shall be
before commencement of the theory examinations.
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Sang Gadge Baba Amravati University, Amravati
DIRECTION

No. : 37 / 2011     Date : 26.7.2011
Subject : Corrigendum to Direction No.16/2010 in respect of

Examinations leading to the Degree of   (Bachelor of
Science) (Three Year Degree Course – Semester Pattern)

Whereas, the Direction No. 16 of 2010 regarding Examinations
leading to the Degree of   (Bachelor of Science) (Three Year Degree Course
– Semester Pattern), Direction-2010 is in existence.

AND
Whereas, the existing provision regarding theory examination of

Semester-I & II shall be simultaneously conducted by the University at the
end of Semester-II in Summer as well as the practical examinations shall be
conducted annually for each semester.

AND
Whereas, the Committee constituted by the faculty of Science, under

the Chairmanship of Dean of the faculty in its meeting held on 28.6.2011
and 14.7.2011 has considered the issues regarding conduction of theory and
practical examination of B.Sc. Semester-I to VI at the end of each semester,
from the Academic Session 2011-12.

AND
Whereas, making amendments in the Ordinance for above

examination is a time consuming process.
AND

Whereas, it is necessary to carryout the corrections to Direction
No.16 of 2010 issued earlier as stated in para No.1 above, urgently.

Now, therefore, I, Dr.Mohan K.Khedkar, Vice Chancellor of  Sant
Gadge Baba Amravati University, in exercise of powers conferred upon me
under sub-section (8) of section  14 of the Maharashtra Universities Act.,
1994,  do hereby direct as under:
1. This Direction may be called “Corrigendum to Direction No.16/2010

in respect of Examinations leading to the Degree of   (Bachelor of
Science) (Three Year Degree Course – Semester Pattern)”.

2. This direction shall come into force from the date of its issuance.
3. From the Academic Session 2011-12, theory and practical examinations

of each Semester shall be conducted separately at the end of each semester.

Sd/-
Amravati (Dr.Mohan K.Khedkar)
Date : 26/7/2011        Vice-Chancellor

*****
DIRECTION

No. :  1 / 2012                  Date :23.1.2012
Subject : Corrigendum to Direction No.16/2010 in respect of

Examinations leading to the Degree of   (Bachelor of
Science) (Three Year Degree Course – Semester Pattern)

Whereas, the Direction No.16 of 2010 in respect of Examinations
leading to the Degree of  (Bachelor of Science) (Three Year Degree Course
– Semester Pattern) in the faculty of Science is in existence.

AND
Whereas, corrigendum to Direction No.16 of 2010 in respect of

Examinations leading to the Degree of   (Bachelor of Science) (Three Year
Degree Course – Semester Pattern) was issued vide Direction No.37/2011
on dated 26.7.2011.

AND
Whereas, the Academic Council in its meeting held on 13.1.2012

vide item Nos.14 (5) (E) and 14 (5) (O) respectively has accepted to allow
the students passing H.S.S.C. examination (M.C.V.C. stream) with Medical
Laboratory Technician Trade for admission to B.Sc. Part-I under the group-
”Chemistry, Environmental Science, Industrial Microbiology,”, and the
recommendations of the Monitoring Committee under the Chairmanship of
Dean, faculty of Science of its meeting dated 15.11.2011 regarding correction
in marking scheme of Internal Assessment Marks at B.Sc. level.

AND
Whereas, as per decision of Academic Council, the above correction

are to be carried out in Column No.3 against Sr.No. 1 under the table of sub-
clause (II) of Para 6 and in Appendix-G of Direction No.16 of 2010 issued
earlier for the Examinations leading to the Degree of   (Bachelor of Science)
(Three Year Degree Course – Semester Pattern) in the faculty of Science for
Summer-2012 examinations and onwards.

AND
Whereas, it is necessary to carry out the corrections in the above

said Direction immediately.
Now, therefore, I, Dr.Mohan K.Khedkar, Vice Chancellor of  Sant

Gadge Baba Amravati University, in exercise of powers conferred upon me
under sub-section (8) of section  14 of the Maharashtra Universities Act.,
1994,  do hereby direct as under:
1. This Direction may be called “Corrigendum to Direction No.16/2010 in

respect of Examinations leading to the Degree of   (Bachelor of Science)
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(Three Year Degree Course – Semester Pattern) in the faculty of
Science”.

2. This direction shall come into force from the date of its issuance.
3. In Direction No.16/2010 in respect of Examinations leading to the Degree

of   (Bachelor of Science) (Three Year Degree Course – Semester Pattern)
in the faculty of Science-
A) the words “Industrial Microbiology” after the word “Bioinformatics”

in column No.3 against Sr.No.1 under the table of Sub-clause (II) of
para 6 of Direction No.16 of 2010 shall be added.

B) in Appendix-G following corrections be carried out :
1. In column No.4, at Sr.No.1, the words “Two assignments” be

replaced by the words “One assignment”.
2. In column No.4, at Sr.No.2, the words & signs “Two Class

Tests (On passing test)” be replaced by the words “One test”.
3. In column No.4, at Sr.No.4, the words & signs “Two Class

Tests (On passing test)” be replaced by the words “One test”.
4. In column No.4, at Sr.No.5, the words “Any one of the activity”

be replaced by the words “Any one of the        activities”.
5. The Note No.4 be deleted and substituted by the following para.

“The test with maximum 30 marks be conducted for the
students and the marks be allotted based on the performance
of the students as under-”

   Languages Mathematics Other Sci. subjects
Sem-I & II Sem- Sem- Sem- Sem-

I & II III to VI I & II III to VI
For the score 06 10 08 12 10
24 and above.
From 18 to 23 05 08 06 10 07
From 11 to 17 04 06 04 07 05
From 0 to 10 00 00 00 00 00

6. The following Note be added at Sr.No.7 -
“The student who remain absent for internal assessment
through out the semester, ‘Zero’ marks be given to him/her
while posting the marks instead of writing “Ab” before his/
her name.”

           Sd/-
Amravati (Mohan K.Khedkar)
Date : 23/1/2012     Vice-Chancellor

*****
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI

DIRECTION

No. : 5 of  2015                               Date : 03/07/2015

Subject : Corrigendum to Direction No. 16 of 2010 in respect
of Examinations leading to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò
(Bachelor of Science) (Three Year Degree Course –
Semester Pattern), Direction, 2015.

Whereas, Direction No.16/2010 in respect of Examinations leading
to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) (Three Year Degree
Course – Semester Pattern), Direction 2010, in the Faculty of Science is in
existence in the University.

AND
Whereas, Direction No. 16 of 2010 in respect of Examinations

leading to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) (Three Year
Degree Course – Semester Pattern), Direction 2010 is already corrected by
Direction Nos. 37/2011 & 1/2012.

AND
Whereas, the recommendation of the Committee appointed by

Faculty of Science in respect of Government Resolution No. ´½þÒ+ÉäºÉÒ-2012/
591/|É.Gò.245(+)/´ªÉÊ¶É-4, Ênù.28.9.2012 to decide equivalence for the +2 year
courses of Vocational Education Examination Board for admission to higher
education was accepted by the Hon’ble Vice-Chancellor u/s 14(7) of
Maharashtra Universities Act, 1994 on behalf Faculty of Science and
Academic Council.

AND
Whereas, Hon’ble Vice-Chancellor has accepted the

recommendation of the Committee appointed by Faculty of Science for the
students admitted  to B.Sc.Part-I having passed 12th M.C.V.C. courses with
trades “Dairy Technology”, “Poultry Production”, “Seed Production
Technology”, “Watershed Management”, “Post Harvest Technology” and
“Watershed Management” u/s 14(7) of Maharashtra Universities Act, 1994
on behalf Faculty of Science and Academic Council.

AND
Whereas, the Department of Higher and Technical Education, Govt.

of Maharashtra vide its Order No.BxÉ.VÉÒ.ºÉÒ.2014/(102/14)/¨ÉÊ¶É-4, Ênù.14.6.2014,
granted permission to start B.Sc. Part-I Forensic Science at Shri Shivaji
Arts, Commerce and Science College, Akola; and the recommendations of
Ad-hoc Committee of its meeting held on 9.4.2015 regarding draft syllabus
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and other details for the subject Forensic Science at B.Sc. level were accepted
by the Hon’ble Vice-Chancellor u/s 14(7) of the M.U.Act, 1994 on 15.4.2015
on behalf of Faculty of Science.

AND
Whereas, the Academic Council in its meeting held on 6.5.2015

while considering the above recommendations of Faculty of Science vide
item No. 35) 2) G)  has approved the Draft Syllabi and other details for the
subject Forensic Science at B.Sc. level to be implemented from the Academic
Session 2015-16.

AND
Whereas, the matter is required to be regulated by framing the

Ordinance and making of an Ordinance may likely to take some time.
AND

Whereas, the Academic Session 2015-16 is commencing in June, 2015.
Now, therefore, I, Dr.M.K.Khedkar, Vice-Chancellor of Sant

Gadge Baba Amravati University, Amravati in exercise of powers conferred
upon me under sub-section (8) of section 14 of the Maharashtra Universities
Act, 1994, do hereby direct as under:
1) Corrigendum to Direction No. 16 of 2010 in respect of Examinations

leading to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) (Three
Year Degree Course – Semester Pattern), Direction, 2015.

2) This Direction shall come into force w.e.f. the date of its issuance.
3) As per Government Resolution No. ´½þÒ+ÉäºÉÒ-2012/591/ |É.Gò.245(+)/

´ªÉÊ¶É-4, Ênù.28.9.2012,

i) The students passing the Certificate Course Examination
from Computer, Electronics, Electric and Chemical group
shall be eligible for admission to B.Sc. Part-I under the
Group-A, B, D & H.

ii) The students passing the Certificate Course Examination from
Paramedical and Agriculture group shall be eligible for
admission to B.Sc. Part-I under the Group-C, E, F & G.

4) For the admitted and hereinafter admitting students to B.Sc. Part-I,
in Direction No.16/2010 in para 6(II), in Sr.No.2 of the table, in the
column of “M.C.V.C. Group and Trade”, the trades “Dairy
Technology”, “Poultry Production”, “Seed Production Technology”,
“Watershed Management”, “Post Harvest Technology” be added
below the Trade “Crop Science Trade” under Agriculture Group”
and the trade “Watershed Management” be also added below the
Trade “Electronics Technology Trade”.

5) Forensic Science subject shall be started as an optional subject for
B.Sc. Degree course in the University.

6)  In Direction 16/2010, in Para 6. (I), the subject “Forensic Science”
shall be added in  Group-C after the subject “Apiculture”, in Group-
E after the subject “Biochemistry” and in Group-G after the subject
“Biotechnology”.

Date : 03/07/2015                Sd/-
                                                          (Dr.M.K.Khedkar)
                                                               Vice-Chancellor

                                                                      Sant Gadge Baba Amravati University

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
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DIRECTION
No. : 15 of  2015                                                          Date :  24/09/2015

Subject : Corrigendum to Direction No. 16 of 2010 in respect
of Examinations leading to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò
(Bachelor of Science) (Three Year Degree Course -
Semester Pattern), Direction, 2015.

Whereas, Direction No.16/2010 in respect of Examinations leading
to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) (Three Year Degree
Course - Semester Pattern), Direction 2010, in the Faculty of Science is in
existence in the University.

AND
Whereas, Direction No. 16 of 2010 in respect of Examinations

leading to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò (Bachelor of Science) (Three Year
Degree Course - Semester Pattern), Direction 2010 is already corrected by
Direction Nos. 37/2011, 1/2012 & 5/2015.

AND
Whereas, the Department of Higher and Technical Education, Govt.

of Maharashtra vide its Order No.BxÉ.VÉÒ.ºÉÒ.2014/(102/14)/¨ÉÊ¶É-4, Ênù.14.6.2014,
granted permission to start B.Sc. Part-I i) Renewable Energy & ii) Animation
at Gayadevi Joshi Aryabhatta Mahavidyalaya, Akola;

AND
Whereas, the Honb'le Vice-Chancellor has constituted the Ad-hoc

Committees for the subjects Renewable Energy & Animation for preparation
of draft syllabi and other details.

AND
Whereas, the recommendations of  Ad-hoc Committee of its

meeting held on 6.8.2015 for the subject "Renewable Energy" and
18.09.2015 for the subject "Animation" regarding draft syllabus and other
details for the above subjects at B.Sc. level were accepted by the Hon'ble
Vice-Chancellor u/s 14(7) of the Maharashtra Universities Act, 1994 on
24.9.2015 on behalf of Faculty of Science and Academic Council.

AND
Whereas, the above recommendations of the Draft Syllabi and other

details for the subjects i) Renewable Energy & ii) Animation at B.Sc. level to
be implemented for B.Sc.Part I from the Academic Session 2015-16.

AND

Whereas, the matter is required to be regulated by framing the
Ordinance and making of an Ordinance may likely to take some time.

AND
Whereas, the Academic Session 2015-16 is already started.
Now, therefore, I, Dr.M.K.Khedkar, Vice-Chancellor of Sant Gadge

Baba Amravati University, Amravati in exercise of powers conferred upon
me under sub-section (8) of section 14 of the Maharashtra Universities Act,
1994, do hereby direct as under:
1) This Direction shall be called as "Corrigendum to Direction No. 16 of

2010 in respect of Examinations leading to the Degree of Ê´ÉYÉÉxÉ ºxÉÉiÉEò
(Bachelor of Science) (Three Year Degree Course - Semester Pattern),
Direction, 2015".

2) This Direction shall come into force w.e.f. the date of its issuance.
3) The subjects i) Renewable Energy & ii) Animation shall be started as

optional subjects for B.Sc. Degree course in the University.
4)  In Direction 16/2010, in Para 6. (I), the subject "Renewable Energy"

and "Animation" shall be added at the end of  Group-A.

Date : 24/09/2015                                                         Sd/-
(Dr.M.K.Khedkar)
Vice-Chancellor

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
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The Executive Council, dat4ed 1/2-4 -1977, 11-7-1977 has prescribed
the Teaching periods in the various subject in the Faculty of Science as
follows.

Examination:      B. Sc. Part - I
Subject Theory   Practical

1. Chemistry 6 6
2. Physics 6 + 1 Tutorial 6
3. Botany 6 6
4. Zoology 6 6
5. Geology 6 6
6. Mathematics 9 +1 Tutorial- -
7. Statistics 6 6
8. English

Languages: 4 + 1 Tutorial--
9. Supplementary English 3
10. Marathi 3
11. Hindi 3
12. Sanskrit 3
13. Biochemistry 6 6
14. Microbiology 6 6
15. Electronics 6 6
16. Computer Science 6 6

B.Sc. Part - II and B.Sc. Final
1. Physics 6 + 2 6
2. Mathematics 9 + 1 Tutorial--
3. Chemistry 6 6
4. Botany 6 6
5. Zoology 6 6
6. Geology 6 6
7. Statistics 6 6
8. biochemistry 6 6
9. Microbiology 6 6
10. Electronics 6 6
11. Computer Science 6 6

Note : 1) * The strength of a batch of practical and Tutorials for Under-
Graduate classes shall be 16 with an addition of 10% with the

perimission of Vice-Chancellor.
*(As amended by the Executive Council dated 27/28-4-1979).

2) A Period will be counted of 45 minutes duration at Under-
graduate level.

3) For Tutorial class a batch will be of 16 students with an addi-
tion of 10% with the permission of the Vice-Chancellor per
week.

****

SYLLABUS PRESCRIBED FOR B.Sc. PART-I
SEMESTER-I
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1. COMPULSORY ENGLISH
1S Compulsory English

Effective from Session 2010-2011
Text Book Prescribed : REALMS OF GOLD (SPACIAL EDITION)

Edited by Board of Editors, Sant Gadge Baba
Amravati University, Amravati.

Publisher: Orient Blackswan Pvt. Ltd. Mumbai.
Prose Passages: 1. The Power of Prayer : Abdul Kalam

2. Rising Tide of Urban Chaos : Colin Legum
3. The Gold Frame : R.K.Laxman
4. Vivekananda : The Great Journey to the West :

Romain  Rolland
5. Good Manners : J.C.Hill

Poems : 1. The Village Schoolmaster – Oliver Goldsmith
2. Lucy – William Wordsworth
3. When I Set Out for Lyonnesse – Thomas Hardy
4. All in June – W. H. Davies.

Grammar : Parts of Speech, Use of Articles and Prepositions, Tenses,
Transformation of Sentences.

Communication Skills Everyday English – Part I
Preparing a CV and Writing Letters.

Pattern of Question Paper and Distribution of Marks.

Maximum Marks : 40 Time: Three Hours
Q.1  : Prose Passages No. 1 to 5

There shall be five short answer questions …..05 marks
Q. 2 : Prose Passages No. 1 to 5

There shall be five long answer questions. Out of these, students
will have to answer any two questions of five marks each

……10 marks
Q. 3 : Poems no. 1 to 4

There shall be four long-answer questions.  Out of these students
will have to answer any two questions of five marks each

….10 marks
Q. 4 : Grammar : Parts of  Speech, Articles and Prepositions, Tenses,

Transformation of Sentences.
  There shall be five questions based on the prescribed grammar and

usage. ….05 marks
[Note : The paper setter shall have his/her discretion as regards

selection]
Q. 5 : There shall be two questions based on Everyday English – Part I.

Out of these students will have to answer any one
……05 marks

Q. 6 : There shall be one question on preparing a CV for seeking a job
……05 marks

----------------------------
               Total 40 marks

---------------------------

2S  COMPULSORY ENGLISH

Text Book Prescribed : REALMS OF GOLD (SPACIAL EDITION)
Edited by Board of Editors, Sant Gadge Baba
Amravati University, Amravati.
Publisher: Orient Blackswan Pvt. Ltd. Mumbai.

Prose Lessons Prescribed: 1. With the Photographer – Stephen Leacock
  2.  A Talk on Advertising – Herman Wouk
  3.  Making a Contract – Philip Bingham
  4.  The Scientific Point of View – J. B. S. Haldane
  5.  The Sun, the Planets and Stars – C. Jones.

Poems Prescribed:  1.   The Best of School – D. H. Lawrence
2.   Ballad of the Landlord  – Langston Hughes
3.   To the Indians Who Died in Africa  – T. S.  Eliot
4.   Ecology – A. K. Ramanujan

Grammar : Parts of Speech, Use of Articles and Prepositions, Tenses,
Transformation of Sentences.

Communication Skills : Note-making and Reporting, Paragraph Writing.

Pattern of Question Paper and Distribution of Marks.
Maximum Marks : 40 Time: Three Hours
Q.1 : There shall be five short answer questions based on prescribed prose

passages …....05 marks
Q. 2 : There shall be five long answer questions based on prescribed prose

passages. Out of these, students will have to answer any two ques-
tions of five marks each ...…10 marks

Q. 3 : There shall be four long-answer questions based on prescribed po-
ems.  Out of these students will have to answer any two questions of
five marks each ........10 marks

Q. 4 : There shall be five questions of one mark each, from Grammar Sec-
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tion-Parts of Speech, Use of articles and Prepositions, Tenses, Trans-
formation of Sentences .... ....05 marks

Q. 5 : There shall be one question either on Note-making or on Reporting
(Note: The paper setter shall have the discretion)….. 05 marks

Q. 6 : There shall be one question on Paragraph Writing on topics of cur-
rent relevence.  Students will have to write a paragraph of about 200
words out of  four  given topics ……05 marks

---------------------
Total 40 marks
---------------------

2. ¨É®úÉ`öÒ +ÊxÉ´ÉÉªÉÇ
Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É ºÉjÉ-2

+¦ªÉÉºÉGò¨ÉÉºÉÉ ö̀Ò ºÉÚI¨É ́ ÉÉSÉxÉÉEòÊ®úiÉÉ {ÉÉ ö̀¬{ÉÖºiÉEò ""¶É±ÉÉEòÉ"" +ÉäÊ®úBx]õ ¤±ÉìEòº´ÉÉìxÉ
|ÉÉ.Ê±É.¨ÉÖÆ¤É<Ç 400001 ªÉÉÆxÉÒ |ÉEòÉÊ¶ÉiÉ Eäò±Éä +É½äþ.

={É®úÉäHò ""¶É±ÉÉEòÉ""  {ÉÉ ö̀¬{ÉÖºiÉEò Ê´ÉYÉÉxÉ ¶ÉÉJÉÉ ¦ÉÉ¹ÉÉ +¦ªÉÉºÉ ¨ÉÆb÷³ýÉxÉä ºÉÆ{ÉÉÊnùiÉ
Eäò±Éä±Éä +ºÉä±É ´É iªÉÉiÉ JÉÉ±ÉÒ±É PÉ]õEòÉÆSÉÉ ´É {ÉÉ ö̀¬ÉÆ¶ÉÉÆSÉÉ ºÉ¨ÉÉ´Éä¶É ®úÉ½þÒ±É.

ºÉjÉ-1
PÉ]õEò + (MÉt)

1) {ÉȪ û¹É ºÉÚCiÉ - ±ÉI¨ÉhÉ ±ÉÉåfäø

2) Ê´ÉYÉÉxÉ EòlÉäiÉÒ±É ºÉiªÉ +ÉÊhÉ EòÊlÉiÉ - SÉÆpùEòÉÆiÉ {ÉÉ]õÒ±É

3) ªÉä¶ÉÚSÉÒ ±ÉÉäEòÊ¶ÉIÉhÉÉSÉÒ ¶Éè±ÉÒ - £òÉxºÉÒºÉ ÊnùÊ¥É]õÉä

4) ±ÉÉäEò§É¨É - Ê´É¹hÉÚ¶ÉÉºjÉÒ ÊSÉ{É³ÚýhÉEò®ú

5) ¨É½þÉi¨ÉÉ VªÉÉäÊiÉ®úÉ´É ¡Öò±Éä - ¦ÉÉ.±É.¦ÉÉä³äý

6) MÉÉb÷MÉä ¤ÉÉ¤ÉÉÆSÉä +JÉä®úSÉä ÊEòiÉÇxÉ - MÉÉb÷MÉä ¤ÉÉ¤ÉÉ

PÉ]õEò ¤É ({Ét)
1) {ÉºÉÉªÉnùÉxÉ - YÉÉxÉä·É®úø

2) b÷Éä<ÇSÉÉ {Énù®ú - VÉxÉÉ¤ÉÉ<Ç

3) Ê]õ³ýÉ ]õÉä{ÉÒ =ÆSÉ nùÉ´ÉÒ - iÉÖEòÉ®úÉ¨É

4) VÉèºÉÉ ´ÉÞIÉ xÉähÉä - xÉÉ¨Énäù́ Éú

PÉ]õEò Eò (´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ`öÒ)
EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ´ªÉ´É½þÉ®ú -

ºÉjÉ-2
PÉ]õEò + (MÉt)

1) º]õÒ¡òxÉ ½þÉìËEòMÉ - ÊxÉ´ÉÉºÉ {ÉÉ]õÒ±Éø

2) ¨É±ÉÉ ¶É¤nù tÉ - Ê´É.´ÉÉ.Ê¶É®ú´ÉÉb÷Eò®ú

3) +ÉÆ¤Éäb÷Eò®úÉÆSÉä OÉÆlÉ|Éä̈ É - ¶ÉÉÆ.¶ÉÆ.®äúMÉä

4) Ê´ÉYÉÉxÉ, iÉÆjÉYÉÉxÉ +ÉÊhÉ ¨É®úÉ ö̀Ò ¦ÉÉ¹ÉÉ - VÉªÉÆiÉ xÉÉ®ú³ýÒEò®úú
5) ËSÉiÉxÉ - B.{ÉÒ.VÉä.+¤nÚù±É Eò±ÉÉ¨Éý

6) VÉMÉÉªÉSÉÆ Eò¶ÉÉºÉÉ ö̀Ò - b÷Éì.ÊxÉ¨ÉÇ±ÉEÖò¨ÉÉ®ú ¡òb÷EÖò±Éä

PÉ]õEò ¤É ({Ét)
1) Ê´ÉtÉlªÉÉÇ|ÉiÉ - Eäò¶É´ÉºÉÚiÉø

2) ±É{Éä Eò¨ÉÉÇSÉÒ ®äúJÉÉ - ¤ÉÊ½þhÉÉ¤ÉÉ<Ç SÉÉèvÉ®úÒ

3) ¨Éåfø®ú - Ê´Éaö±É ́ ÉÉPÉ

4) ºÉÆOÉÉ¨É - ªÉ¶É´ÉÆiÉ ̈ ÉxÉÉä½þ®

PÉ]õEò Eò (´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ`öÒ)
|ÉºÉÉ®ú¨ÉÉvªÉ¨ÉÉÆºÉÉ`öÒ ±ÉäJÉxÉ

¨É®úÉ`öÒ +ÊxÉ´ÉÉªÉÇ
Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É ºÉjÉ-2

´Éä³ý 3 iÉÉºÉ     ºÉjÉ-1 MÉÖhÉ - 40
ªÉÉ Ê´É¹ÉªÉÉSÉÒ BEò |É¶xÉ{ÉÊjÉEòÉ ®úÉ½þÒ±É.

ºÉÚI¨É ´ÉÉSÉxÉÉEòÊ®úiÉÉ {ÉÉ ö̀¬{ÉÖºiÉEò - ""¶É±ÉÉEòÉ""
ªÉÉ {ÉÉ ö̀¬{ÉÖºiÉEòÉiÉÒ±É PÉ]õEò + ({ÉÉ ö̀ Gò.1 iÉä 6) ´É PÉ]õEò ¤É (EòÊ´ÉiÉÉ Gò.1 iÉää 4) ´É PÉ]õEò
Eò (´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ ö̀Ò) ªÉÉ´É®ú |É¶xÉ ´É MÉÖhÉÊ´É¦ÉÉMÉhÉÒ JÉÉ±ÉÒ±É |É¨ÉÉhÉä ®úÉ½þÒ±É.

|É¶xÉ-1 PÉ]õEò + - ÊnùPÉÉækÉ®úÒ |É¶xÉ (EòÉähÉiÉÉ½þÒ BEò)     MÉÖhÉ - 10

|É¶xÉ-2 PÉ]õEò + - ±ÉPÉÖkÉ®úÒ |É¶xÉ (EòÉähÉiÉä½þÒ nùÉäxÉ)     MÉÖhÉ - (5+5=10)

|É¶xÉ-3 PÉ]õEò ¤É - ±ÉPÉÖkÉ®úÒ |É¶xÉ (EòÉähÉiÉä½þÒ nùÉäxÉ)     MÉÖhÉ - (5+5=10)

|É¶xÉ-4 PÉ]õEò Eò - ´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ ö̀Ò- EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ´ªÉ´É½þÉ®ú  MÉÖhÉ - (5+5=10)

  {ÉÉSÉ MÉÖhÉÉÆSÉä nùÉäxÉ |É¶xÉ ®úÉ½þÒ±É.
Ê´ÉYÉÉxÉ ºxÉÉiÉEò ¦ÉÉMÉ-1, ºÉjÉ-1 ´É ºÉjÉ-2

´Éä³ý 3 iÉÉºÉ      ºÉjÉ-2 MÉÖhÉ - 40
ªÉÉ Ê´É¹ÉªÉÉSÉÒ BEò |É¶xÉ{ÉÊjÉEòÉ ®úÉ½þÒ±É.

ºÉÚI¨É ´ÉÉSÉxÉÉEòÊ®úiÉÉ {ÉÉ ö̀¬{ÉÖºiÉEò - ""¶É±ÉÉEòÉ""
ªÉÉ {ÉÉ ö̀¬{ÉÖºiÉEòÉiÉÒ±É PÉ]õEò + ({ÉÉ ö̀ Gò.7 iÉä 12) ´É PÉ]õEò ¤É (EòÊ´ÉiÉÉ Gò.5 iÉää 8) ´É
PÉ]õEò Eò (´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ ö̀Ò) ªÉÉ´É®ú |É¶xÉ ´É MÉÖhÉÊ´É¦ÉÉMÉhÉÒ JÉÉ±ÉÒ±É |É¨ÉÉhÉä ®úÉ½þÒ±É.

|É¶xÉ-1  PÉ]õEò + - ÊnùPÉÉækÉ®úÒ |É¶xÉ (EòÉähÉiÉÉ½þÒ BEò)      MÉÖhÉ - 10

|É¶xÉ-2 PÉ]õEò + - ±ÉPÉÖkÉ®úÒ |É¶xÉ (EòÉähÉiÉä½þÒ nùÉäxÉ)      MÉÖhÉ - (5+5=10)

|É¶xÉ-3 PÉ]õEò ¤É - ±ÉPÉÖkÉ®úÒ |É¶xÉ (EòÉähÉiÉä½þÒ nùÉäxÉ)      MÉÖhÉ - (5+5=10)
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|É¶xÉ-4 PÉ]õEò Eò - ´ªÉÉ´É½þÉÊ®úEò ̈ É®úÉ ö̀Ò- |ÉºÉÉ®ú¨ÉÉvªÉ¨ÉÉÆºÉÉ ö̀Ò ±ÉäJÉxÉú MÉÖhÉ - (5+5=10)

  {ÉÉSÉ MÉÖhÉÉÆSÉä nùÉäxÉ |É¶xÉ ®úÉ½þÒ±É.

3. Ë½þnùÒ +ÊxÉ´ÉÉªÉÇ
|ÉlÉ¨É ºÉjÉÉÆiÉ {É®úÒIÉÉ ¶ÉèIÉÊhÉEò ºÉjÉ 2010-11

{ÉÉ`ö¬{ÉÖºiÉEò - +Îº¨ÉiÉÉ
ºÉ¨ÉªÉ 3 PÉÆ]äõ {ÉÚhÉÉÈEò - 40
|ÉlÉ¨É <EòÉ<Ç - +ÉvÉÉ®ú¦ÉÚiÉ {ÉÉ ö̀¬Gò¨É

|É¶xÉ-1 (Eò) nùÒPÉÉækÉ®úÒ |É¶xÉ (BEò 08 +ÆEò

|É¶xÉ-2 (JÉ) ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ) 08 +ÆEò

ÊuùiÉÒªÉ <EòÉ<Ç - ¦ÉÉ¹ÉÉMÉiÉ {ÉÉ ö̀¬Gò¨É (Ê´ÉYÉÉxÉ ºÉÆEòÉªÉ)

|É¶xÉ-3 (MÉò) nùÒPÉÉækÉ®úÒ |É¶xÉ (BEò) 08 +ÆEò

|É¶xÉ-4 (PÉ) ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ) 08 +ÆEò

|É¶xÉ-5 +ÊiÉ±ÉPÉÖkÉ®úÒ |É¶xÉ

+ÉvÉÉ®ú¦ÉÚiÉ {ÉÉ ö̀¬Gò¨É{É®ú +ÉvÉÉÊ®úiÉ SÉÉ®ú B´ÉÆ ¦ÉÉ¹ÉÉMÉiÉ {ÉÉ ö̀¬Gò¨É{É®ú +ÉvÉÉÊ®úiÉ
SÉÉ®ú BäºÉä EÖò±É +É ö̀ |É¶xÉ BEò-BEò +ÆEò Eäò Ê±ÉB {ÉÖUäô VÉÉBÆMÉä

ºÉÚSÉxÉÉ -  |É¶xÉ 5 EòÉä UôÉäb÷Eò®ú ºÉ¦ÉÒ |É¶xÉ Ê´ÉEò±{É Eäò ºÉÉlÉ {ÉÖUäô VÉÉBÆMÉä

Ë½þnùÒ +ÊxÉ´ÉÉªÉÇ
ÊuùiÉÒªÉ ºÉjÉÉÆiÉ {É®úÒIÉÉ ¶ÉèIÉÊhÉEò ºÉjÉ 2010-11

{ÉÉ`ö¬{ÉÖºiÉEò - +Îº¨ÉiÉÉ
ºÉ¨ÉªÉ 3 PÉÆ]äõ {ÉÚhÉÉÈEò - 40
iÉÞiÉÒªÉ <EòÉ<Ç - {Ét Ê´É¦ÉÉMÉ

|É¶xÉ-1 ±ÉÉ - ºÉÆnù¦ÉÇ ºÉÊ½þiÉ ´ªÉÉJªÉÉ (BEò) 10 +ÆEò

|É¶xÉ-2 ®úÉ - EòÊ´ÉiÉÉ+Éå{É®ú +ÉvÉÉÊ®úiÉ (2 |É¶xÉ) 10 +ÆEò

SÉiÉÖlÉÇ <EòÉ<Ç - ´ªÉÉ´É½þÉÊ®úEò ¦ÉÉ¹ÉÉ B´ÉÆ ´ªÉÉEò®úhÉ

|É¶xÉ-3 ®úÉ - +ÆOÉäVÉÒ ºÉä Ë½þnùÒ ¨Éä +xÉÖ́ ÉÉnù 05 +ÆEò

|É¶xÉ-4 lÉÉ - {ÉjÉ±ÉäJÉxÉ (EòÉªÉÉÇ±ÉªÉÒxÉ) 05 +ÆEò

|É¶xÉ-5 - (+) ¨ÉÖ½þÉ´É®ä +Éè®ú ±ÉÉäEòÉäÊHòªÉÉì (2) 04 +ÆEò

- (¤É) ¶É¤nù ºÉ¨ÉÚ½þ Eäò Ê±ÉªÉä BEò ¶É¤nù (2) 04 +ÆEò
- (Eò) ´ÉÉCªÉ ¶ÉÖrù EòÒÊVÉB (1) 02 +ÆEò

--------------------------------------
       EÖò±É +ÆEò 40
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5. ºÉÆºEÞòiÉ
ºÉÆºEÞòiÉ +É´É¶ªÉEò

ªÉÉ Ê´É¹ÉªÉÉSÉÒ BEò |É¶xÉ{ÉÊjÉEòÉ ®úÉ½þÒ±É.

ºÉÖI¨É ́ ÉÉSÉxÉÉEò®úÒiÉÉ {ÉÉ ö̀¬{ÉÖºiÉEò

EòÊ´ÉEÖò±ÉMÉȪ û EòÉÊ±ÉnùÉºÉ Ê´É®úÊSÉiÉ ®úPÉÖ́ ÉÆ¶É¨É ªÉÉ ̈ É½þÉEòÉ´ªÉÉSÉÉ ÊuùiÉÒªÉ ºÉMÉÇ ́ É®úÒ±É MÉÖhÉ 40

{ÉÉ ö̀¬{ÉÖºiÉEòÉSÉÒ {ÉÖføÒ±É|É¨ÉÉhÉä SÉÉ®ú MÉ]õÉiÉ Ê´É¦ÉÉMÉhÉÒ Eò®úÉ´ÉÒ.

MÉ]õ-1 : ®úPÉÖ́ ÉÆ¶É¨É (ÊuùiÉÒªÉ ºÉMÉÇ) ªÉÉiÉÒ±É ¶±ÉÉäEò 1 iÉä 24

MÉ]õ-2 : ®úPÉÖ́ ÉÆ¶É¨É (ÊuùiÉÒªÉ ºÉMÉÇ) ªÉÉiÉÒ±É ¶±ÉÉäEò 25 iÉä 50

MÉ]õ-3 : ®úPÉÖ́ ÉÆ¶É¨É (ÊuùiÉÒªÉ ºÉMÉÇ) ªÉÉiÉÒ±É ¶±ÉÉäEò 51 iÉä 75

MÉ]õ-4 : EòÉÊ±ÉnùÉºÉÉÆSÉÒ ¶Éè±ÉÒ, Ênù±ÉÒ{ÉÉSÉä ́ ªÉÎCiÉÊSÉjÉ, xÉÎxnùxÉÒ, ́ ÉÊºÉ¹ ö̀, ́ ÉXÉ{ÉÉÊhÉ,

ºÉÖ®úÊ´Énù ºÉäxÉÉxÉÒ: MÉÉè®úÒMÉȪ û: EòÉÊ±ÉnùÉºÉÉSÉÒ ̈ ÉÉÊ½þiÉÒ.

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É ´É MÉÖhÉÊ´É¦ÉÉMÉhÉÒ {ÉÖføÒ±É |É¨ÉÉhÉä Eò®úÉ´ÉÒ.

´Éä³ý : 3 iÉÉºÉ MÉÖhÉ : 40

|É¶xÉ 1 : MÉ]õ 1 ¨ÉvÉÒ±É 2 ¶±ÉÉäEòÉÆ{ÉèEòÒ BEòÉSÉÉ +xÉÖ́ ÉÉnù : 06

|É¶xÉ 2 : MÉ]õ 2 ¨ÉvÉÒ±É 2 ¶±ÉÉäEòÉÆ{ÉèEòÒ BEòÉSÉÉ +xÉÖ́ ÉÉnù : 06

|É¶xÉ 3 : MÉ]õ 3 ¨ÉvÉÒ±É 2 ¶±ÉÉäEòÉÆ{ÉèEòÒ BEòÉSÉÉ +xÉÖ́ ÉÉnù : 06

|É¶xÉ 4 : MÉ]õ 1, 2, 3 ªÉÉ´É®ú +ÉvÉÉÊ®úiÉ nÒùPÉÉækÉ®úÒ |É¶xÉ : 10

nùÉäxÉ {ÉèEòÒ BEò

|É¶xÉ 5 : MÉ]õ 4 ¨ÉvÉÒ±É Ê]õ{ÉÉ 3 {ÉèEòÒ 2 12

ºÉjÉ-2
ºÉÆºEÞòiÉ (+É´É¶ªÉEò)

ªÉÉ Ê´É¹ÉªÉÉSÉÒ BEò |É¶xÉ{ÉÊjÉEòÉ ®úÉ½þÒ±É.

ºÉÖI¨É ´ÉÉSÉxÉÉEò®úÒiÉ {ÉÉ ö̀¬{ÉÖºiÉEò ¦ÉMÉ´ÉnÂùMÉÒiÉÉ 14 ´ÉÉ +vªÉÉªÉ.

´É®úÒ±É {ÉÉ ö̀¬{ÉÖºiÉEòÉSÉÒ {ÉÖføÒ±É |É¨ÉÉhÉä SÉÉ®ú MÉ]õÉiÉ Ê´É¦ÉÉMÉhÉÒ Eò®úÉ´ÉÒ.

MÉ]õ-1 : ¦ÉMÉ´ÉnÂùMÉÒiÉÉ 14 ´ÉÉ +vªÉÉªÉ

¶±ÉÉäEò 1 iÉä 8

MÉ]õ-2 : ¦ÉMÉ´ÉnÂùMÉÒiÉÉ 14 ´ÉÉ +vªÉÉªÉ

¶±ÉÉäEò 9 iÉä 17

MÉ]õ-3 : ¦ÉMÉ´ÉnÂùMÉÒiÉÉ 14 ´ÉÉ +vªÉÉªÉ

¶±ÉÉäEò 18 iÉä 27

MÉ]õ-4 : ÊjÉMÉÖhÉ, ÊjÉMÉÖhÉÉÆSÉä º´É¯û{É, EòÉªÉÇ, ¡ò±É, |ÉEÞòiÉÒ MÉÖhÉÉiÉÒiÉ <iªÉÉnùÒ.

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É ́ É MÉÖhÉÊ´É¦ÉÉMÉhÉÒ {ÉÖføÒ±É |É¨ÉÉhÉä +ºÉÉ´ÉÒ.

´Éä³ý : 3 iÉÉºÉ MÉÖhÉ : 40
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|É¶xÉ-1: MÉ]õ 1 ̈ ÉvÉÒ±É 2 ¶±ÉÉäEòÉÆ{ÉèEòÒ BEòÉSÉÉ +xÉÖ́ ÉÉnù : MÉÖhÉ-6

|É¶xÉ-2: MÉ]õ 2 ̈ ÉvÉÒ±É 2 ¶±ÉÉäEòÉÆ{ÉèEòÒ BEòÉSÉÉ +xÉÖ́ ÉÉnù : MÉÖhÉ-6

|É¶xÉ-3: MÉ]õ 3 ̈ ÉvÉÒ±É 2 ¶±ÉÉäEòÉÆ{ÉèEòÒ BEòÉSÉÉ +xÉÖ́ ÉÉnù : MÉÖhÉ-6

|É¶xÉ-4: MÉ]õ 1, 2, 3 ªÉÉ´É®ú +ÉvÉÉ®úÒiÉ nÒùPÉÉækÉ®úÒ |É¶xÉ : MÉÖhÉ-10

2 {ÉèEòÒ 1

|É¶xÉ-5: MÉ]õ 4 ¨ÉvÉÒ±É Ê]õ{ÉÉ : MÉÖhÉ-12

3 {ÉèEòÒ 2

6. SUPPLEMENTARY ENGLISH
1S  Supplementary English

Time : 3 Hours Total Marks : 40
Text Book Prescribed : Wisdom and Experience

Edited by Board of Editors, Sant Gadge Baba
Amravati University, Amravati.

Publisher : Orient Blackswan Pvt. Ltd. Mumbai.
Prose Section : 1. The Sun, the Plannets & the Stars – C. Jones

2. Water : The Elixir of Life – C. V. Raman
3. Sir Isaac Newton – Nathaniel Hawthorne
4. Toasted English  – R. K. Narayan
5. What is Courage ? – William Slim

Poetry Section : 1. A Requiem – William Shakespeare
2. The Sun Rising   – John Donne
3. From Paradise Lost   – John Milton
4. The Chimney Sweeper – William Blake

Grammar :   Parts of Speech, Use of Articles and Prepositions, Tenses,
Transformation of Sentences.

Professional : 1)   Interviews  Communication
      2)   Group discussions

Distribution of Marks.
Maximum Marks : 40 Time: Three Hours
Q.1 : There shall be five short answer questions based on prescribed

prose. …....05 marks
Q. 2 : There shall be five long answer questions based on prescribed prose,

out of these students will have to answer any two questions of five
marks each       ……10 marks

Q. 3 : There shall be four long answer questions based on prescribed

poems. Out of these, students will have to answer any two ques-
tions of five marks each       ...….10 marks

Q. 4 : There shall be five questions of one mark each, from Grammar Sec-
tion-Parts of Speech, Use of articles and Prepositions, Tenses, Trans-
formation of Sentences (Selection of Questions shall be at the dis-
cretion of paper setter)        ...….05 marks

Q. 5 : There shall be one question either on Interviews or on Group Dis-
cussions        ....... 05 marks

Q. 6 : There shall be one question either on Principles of Good Writing
or on Report Writing.        ..…..05 marks

     ------------------
         Total      40 marks

  ------------------

2S  Supplementary English
Time : 3 Hours Total Marks : 40
Text Book Prescribed : Wisdom and Experience

Edited by Board of Editors, Sant Gadge Baba
Amravati University, Amravati.

Publisher : Orient Blackswan Pvt. Ltd. Mumbai.
Prose Section : 1. The Gold Frame  – R. K. Laxman

2.  My Financial Career  – Stephen Leacock
3. The Power of Prayer – A. P. J. Abdul Kalam
4. Why is the Sea Blue ?  – G. Venkataraman
5. The Myths of Artificial Intelligence – Attila Narin

Poetry Section : 1. Ode to Autumn  – John Keats
2. The Road not Taken   – Robert Frost
3. Ballad of the Landlord   – Longston Hughes
4. The Wind hover – G. M. Hopkins

Grammar : Parts of Speech, Use of Articles and Prepositions, Tenses,
Transformation of Sentences.

Professional : 1) Soft Skills
Communication 2) Public Speaking

Writing Skills
1) Curriculum Vitae
2) Report writing
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Distribution of Marks.
Maximum Marks : 40       Time: Three Hours
Q.1 : There shall be five short answer questions based on prescribed prose.

…....05 marks
Q. 2 : There shall be five long answer questions based on prescribed prose,

out of these students will have to answer any two questions of five
marks each ……10 marks

Q. 3 : There shall be four long answer questions based on prescribed po-
ems.  Out of these, students will have to answer any two questions
of five marks each ........10 marks

Q. 4 : There shall be five questions of one marks each, from Grammar
Section-Parts of Speech, Use of articles and Prepositions, Tenses,
Transformation of Sentences ........05 marks
(Selection of Questions shall be at the discretion of paper setter)

Q. 5 : There shall be one question either on Soft skills or on Public speaking
........ 05 marks

Q. 6 : There shall be one question either on Curriculum Vitae or on Report
Writing. ……05 marks

----------------
          Total   40 marks

-----------------
[Notes  : 1. For additional knowledge & practice of Grammar the follow-

ing books are suggested.
English Grammar Practice by Raj N. Bakshi, Publisher – Ori-
ent Blackswan Pvt. Ltd. Mumbai.]

7. MATHEMATICS
Notes: (1) There shall be Two Papers of 60 marks each for every Semester.

(2) There shall be FIVE units in each theory paper.
(3) There shall be Total Six Questions in each paper. Out of these

Six, there shall be One Compulsory Question (based on all
five units) and Five Questions on  Five units with alternative
choice from the same unit.

(4) Each question will carry 10 marks.
(5) Each paper will have 3Hrs.duration.

Layout of Question Paper
Question No.1 Compulsory question based on all 10 Marks

five units
Question No. 2 Either/Or (on unit-I) 10 Marks
Question No. 3 Either/Or (on unit-II) 10 Marks

Question No. 4 Either/Or (on unit-III) 10 Marks
Question No. 5 Either/Or (on unit-IV) 10 Marks
Question No. 6 Either/Or (on unit-V) 10 Marks

Total  Marks : 60 Marks

Semester  I
1S Mathematics Paper-I

(Algebra and Trigonometry)
(Implemented fro the A.S. 2015-16)

Unit-I : De Moivre’s theorem, roots of complex number, circular
functions, hyperbolic function, inverse hyperbolic function.
Relation between circular functions and hyperbolic functions.
Separation of real and imaginary parts of the circular and
hyperbolic functions of complex variable.

Unit-II : Trigonometric series: Gregory series, Euler’s series, Machin’s
series, Rutherford’s series, summation of series, series based upon

xsin , xcos , xsinh , xcosh , exponential series, logarithmic
series and series based upon Gregory series.

Unit-III: Elements of quaternion: Definition. Equality and addition,
multiplication, complex conjugate of a quaternion, norm, inverse,
quaternion as a rotation operator, geometric interpretation, a
special quaternion product, operator algorithm, quaternion to
matrices.

Unit-IV: Theory of equations: Relations between the roots and coefficients,
transformation of equations, cubic equations (Cardon method),
Descarte’s rule of  signs, biquadratic equations.

Unit-V : Matrices: Rank of a matrix, row rank, column rank, eigenvalues,
eigenvectors and the characteristic equation of a matrix. Cayley-
Hamilton theorem and its application.

References Books:
1) K.B.Datta, Matrix and Linear Algebra, Prentice Hall of India Pvt.Ltd.

New Delhi, 2000.
2) H.S.Hall and S.R.Knight, Higher Algebra, H.M.Publications, 1994.
3) Chandrika Prasad, Text Book on Algebra & Theory of Equations,

Pothishala Private Ltd., Allahabad.
4) S.L.Loney, Plane Trigonometry Part-II, MacMillan & Co., London.
5) R.S.Verma & K.S.Shukla, Text Book on Trigonometry, Pothishala

Pvt.Ltd. Allahabad.
6) Ayres Jr Frank : Matrices : Schaum’s outline series, McGraw Hill

Book Company, Singapore, 1983.
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7) T M Karade, Maya S.Bendre, Lectures on Algebra and Trigonometry.
8) Hohn Franz E : Elementary Matrix Algebra, Amerind Publishing Co.,

Pvt.Ltd. 1964.
9) Spiegel M.R. :Comples Variables, Schaum’s outline series, McGraw

Hill, 1981.
10) Shanti Narayan : A Test Book of Matrices, S.Chand & Co. Delhi.
11) Jack B Kuipers: quaternion algebra of Quaternions and rotation

sequences, Princeton University Press, Fifth printing, 2002.

Semester  I
1S Mathematics Paper-II

(Differential and Integral Calculus)
(Implemented fro the A.S. 2015-16)

Unit-I    : Definition of the limit of a function, basic properties of limits,
continuous functions and classification of discontinuities.

Unit-II  : Differentiability, successive differentiation, Leibnitz theorem,
indeterminate forms and L’Hospital rule.

Unit-III : Rolle’s theorem, Lagrange’s mean value theorem, Cauchy’s
mean value theorem, Maclaurin and Taylor series expansions.

Unit-IV : Partial derivatives and differentiation of real valued function
of two variables, homogeneous functions, Euler’s theorem on
homogeneous functions.

 Unit-V: Integration of the form ∫ dx
Q

xP n )(
,  reduction formulae for

dxxn∫ sin , dxxn∫cos
 
and Walli’s formula, dxxn∫ tan ,

dxxn∫ cot , dxxn∫sec , dxxecn∫cos , ∫ dxxx mn cos.sin ,

quadrature, rectification,
References :
1) Ayres F Jr. : Differential equations, Schaum’s outline series,  McGraw Hill, 1981.
2) Ayres F.Jr. :  Calculus, Schaum’s Outline series, McGRaw Hill, 1981.
3) Karade T.M., J.N.Salunke, M.S.Bendre : Graduate level Calculus, Sonu-

Nilu, 5, Bandu Soni layout, Gayatri Road Parsodi, Nagpur.
4) Karade T.M., Maya S. Bendre : Integration and Differential equations, Sonu-

Nilu, 5, Bandu Soni layout, Gayatri Road Parsodi, Nagpur.
5) Edwards J  : Differential Calculus for Beginners, MacMillan and

Co.Ltd.,1963.
6) Edwards J : Integral Calculus for Beginners, AITBS, Publishers and

Distributors, 1994.
7) Forsynth A.R.: ATreatise on Differential Equations, (Sixth Edition)

MacMillan and Co.1956.
8) Greenspan D. : Introduction to Calculus, Harper and Row, 1968.

9] Gorakh Prassad: Differential Calculus, Pothishala Pvt. Ltd., Allahabad.
10] Gorakh Prassad : Integral Calculus, Pothishala Pvt. Ltd., Allahabad.
11] Erwin, Kreyszig :Advanced Engineering Mathematics, John Wiley & Sons,

1999.
12] N.Piskunov : Differential and Integral Calculus, Peace  Publishers, Moscow.

8. PHYSICS
There shall be one theory paper and one practical of four hour duration for
each semester examination of B.Sc. Part-I (Physics).
Theory papers :

Semester-I(1S-PHY: Mechanics, Properties of Matter, Waves and
Oscillation)
Semester-II(2S-PHY: Kinetic theory, Thermodynamics and
electric currents)

Practical : The distribution of marks for practical examination will be as
follows:

Record Book 10 marks
Viva-voce 10 marks
Experiment 20 marks
Assignment 10 marks

——————————————————————————————
Total 50 marks

——————————————————————————————
a) A student will have to perform at least ten experiments per

semester.
b) The semester examination will be of Four Hour duration and

student will have to perform one experiment in the semester
examination.

c) In assignment, every student should be asked to submit the
detailed report on one of experiments he or she has performed.
The detailed report should include the theoretical background
of the experiment.

Evaluation of the student during the semester :-
The teacher should explain, discuss and demonstrate one
experiment per turn in the first twelve turns of the semester. At
the same time in every turn, a teacher will have to conduct a test
in the first period of the turn, based on the experiment; he or she
has explained in the previous turn. The test is to be carried out
with the interest to make the student aware of the basics of the
experiments. This will enhance the viva voce competence of the
student. A record of these tests is to be maintained in the
department duly signed by the teacher incharge and head of the



department. The record is to be maintained in the following
format. Each assignment should be of at least 15 marks. Find the
average and assign it in the end Semester practical examination.

Record of Marks scored in the assignments during the semester
Date

Sr. Name of Expt1 Expt2 Expt 3 Expt 4 Expt 5 Expt 6 Expt7 Expt8 Expt9 Expt 10
No. the

student

1 ABC

2 DEF

3 GHI

4 JKL

Signature of the teacher incharge

Once this part is over, actual experimentation work should begin. The date-
wise record is to be maintained in the following format.

Date-wise Record of the experiments performed
Sr. Name of Expt1 Expt2 Expt 3 Expt 4 Expt 5 Expt 6 Expt7 Expt8 Expt9 Expt 10
No. the

student

1 ABC

2 DEF

3 GHI

4 JKL

Signature of the teacher incharge
2. Completion Certificate: is must for practical record book.

1S-PHYSICS
Mechanics, Properties of Matter, Waves and Oscillation).

UNIT-I : Kepler’s laws of planetary motion, Newton’s law of gravitation,
acceleration due gravity, variation with altitude and depth,
Gravitational field, Gravitational Potential; Gauss’s theorem,
gravitational potential and intensity due to uniform solid sphere
at a point inside and outside the sphere.
Numericals.

UNIT-II :Motion of a Rigid body; rotational motion; moment of inertia;

Principle of Perpendicular & Parallel axes, Radius of Gyration;
M.I of regular shaped bodies like ring, disc, hollow sphere, solid
sphere, cylinder & bar about different axes.

  Linear momentum, angular momentum, Conservation of Linear
Momentum & angular momentum
Numericals.

UNIT-III : Linear S.H.M, Angular S.H.M, Differential equations and
solutions.
Displacement, Velocity and acceleration, Kinetic and Potential
energy.
Simple pendulum, compound pendulum, Kater’s Reversible
pendulum,
Spring and mass system, Vibration of a magnet, bifilar
oscillations,
Damped and forced harmonic oscillations, Resonance.
Numericals.

UNIT-IV : Superposition of two SHM of same frequency along the same line
Interference, superposition of two mutually perpendicular SHM
of same Frequency, Lissajous figures.
Standing waves, velocity of longitudinal waves (Newton’s
formula)
velocity of waves by Kundt’s tube, velocity of transverse waves
in  stretched string, harmonics and overtones.
Production and detection of ultrasonic waves and its applications.
Numericals

UNIT-V : Introduction of Elasticity; Hooke’s Law of Elasticity, Three
Elastic constants; Relation between,U, s, k and  h. Bending of
beam and Bending moment; Cantilever, Depression of centrally
loaded beam, twisting couple, torsional pendulum; Maxwell’s
needle.
Numericals.

UNIT-VI : Kinematics of moving fluids; Streamline and turbulent flow,
viscous drag, Coefficient of viscosity, equation of continuity;
Euler’s equation, Bernoulli's theorem, Poiseulle’s equation,
Reynold’s number, Terminal velocity, Stokes’ law, Variation of
viscosity with temperature.
Surface tension, angle of contact and wetting, Jaeger’s method
Numericals

Practical : (Every student will have to perform at least 10 experiments from
the following list. At the time of examination, each student will
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have to perform 1 (one) experiment)
1. Study of laws of Parallel and perpendiculars axes for moment of inertia.
2 Determination of coefficient of restitution for inelastic collision.
3. Moment of inertia of fly wheel.
4. Study of compound pendulum.
5. To determine moment of inertia of a body using bifilar suspension.
6. Modulus of rigidity by Torsional Pendulum.
7. Acceleration due to gravity by Kater’s pendulum.
8. Study of Oscillations of mass under different combinations of springs.
9. Young’s modulus by cantilever.
10. Young’s Modulus by bending of beam.
11. Modulus of rigidity by statical method.
12. Young’s modulus by Vibration Method.
13. Modulus of rigidity by Maxwell’s needle.
14. Coefficient of Viscosity by Poiseulle’s method.
15. Surface tension by Quincke’s method.
16. Determination of Surface tension by Jager’s method.
Refernce BOOKS  :  Semester 1S-PHY
1. Mechanics – Chadha T.K.
2. Waves and Oscillations – Chaudhary R.N.
3. University Physics I Mechanics of Particles waves and Oscillations –

Kamal, Anwar
4. Mechanics – Shukla R.K.
5. Mechanics – Shrivastava P.K.
6. Properties of Matter – Murugeshan R
7. Properties of Matter – Brijlal
8. Text book of vibrations and waves – Puri, MacMillan Publisher India Ltd.
9. Barkeley Physics course Vol. I Eno Purcell Ed. (McGraw Hill)
10. The Feymann Lectures in Physics – Vol. I, R.P.Feymann, R.B.Lighton

& M. Sands
11. Mechnics & properties of matter – D.S.Mathur
12. Fundamental of Physics – Halliday & Resncik (6th edition)
13. Concepts of Physics Vol I & Vol II by H.C.Varma

9. CHEMISTRY
1S Chemistry

(Effective from session 2013-14)

The examination in Chemistry of First semester shall comprise of
one theory paper, internal assessment and practical examination. Theory
paper will be of 3 Hrs. duration and carry 80 marks. The internal assessment
will carry 20 marks. The practical examination will be of 6 hours duration
and carry 50 marks.
            The following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

B.Sc. Part- I (Semester- I)
1S Chemistry

Total Lectures: 84             Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit I  14L
A] Periodic Properties:

Atomic and ionic radii. Types of atomic radii (only definitions -
covalent radius, metallic radius, Van der Wall’s radius and ionic radius).
Periodic trends in atomic and ionic radii. Ionization energy, electron
affinity and electronegativity (definition and periodic trends). Effect
of ionization energy and electronegativity on different properties of
elements namely metallic and non-metallic character, relative
reactivity, oxidizing and reducing properties.,  Scales of
electronegativity Pauling scale and Mulliken Scales. Electronegativity
and partial ionic character of a covalent bond. [6]
Screening effect, screening constant and effective nuclear charge.
Slater’s rules for calculating screening constant. Problems.  [2]

B] Ionic bonding:
Definition of ionic bond, types of cations. Factors affecting ionic bond
formation (energetic of ionic bond formation ionization energy, electron
affinity and lattice energy). Born Lande equation (no derivation) to
calculate lattice energy. Born-Haber’s cycle to determine lattice energy.
Solvation and salvation energy, factors affecting salvation energy,
Determination of salvation energy. Solubility of ionic solids, lattice
energy and salvation energy. [6]
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Unit II 14L
A] S-Block element:

Comparative study of 1st and 2nd group elements with reference to
electronic configuration, ionisation energy, oxidation states, reactivity
and flame colouration. Diagonal relationship between Li and Mg.

[5]
B] P-Block element:

Comparative study of 13th, 14th and 15th group elements with reference
to electronic configuration, ionisation energy, oxidation states. Concept
of inert pair effect. Diagonal relationship between Be and Al. Structure
of diamond and graphite. Abnormal behaviour of nitrogen. Hydrides
of boron- preparation(from BCl3 and NaBH4two), properties(action
of heat, water, alkali and oxygen), structure and bonding in diborane.
Carbides, types of carbides and fullerenes. [9]

Unit III 14L
A] Electronic Displacements:

Inductive effect,  Electromeric effect,  Resonance and
Hyperconjugation (definition, and applications of these effects).  [3]

B] Reactive Intermediates:
Carbocations, Carbanions and free radicals:their generation stability
and reactions.     [2]

C] Aliphatic Hydrocarbons:
Alkanes: Methods of formation: i)Wurtz reaction and ii)Corey-
House  reaction,Reactoins: i)Halogenatiom (With mechanism),
ii)  Aromatisation.    [2]
Alkenes: Methods of formation (With mechanism):
i)Dehydrohalogenation of alkyl halides (E1& E2) ii) Dehydration of
alcohols, Reactions: Electrophilic and free radical addition of HX
and X2 (with mechanism).   [3]
Alkynes: Preparation from vicinal and germinal dihalides, Reaction-
Hydrogenation.   [2]
Alkadienes: Classification,1,3-Butadiene- Preparation from
cyclohexene, Reactions- Addition of  H2, Br2 and HBr.   [2]

Unit IV- Aromatic Hydrocarbons  14L
A] Nomenclature and Isomerism of Aromatic Compounds. Structure of

Benzene: Kekule structure and Molecular orbital structure.[4]
B] Aromaticity and Huckel’s rule Aromatic, antiaromatic and non-

aromatic systems.  [4]
C] Mechanism of Electrophilic Aromatic Substitution: Nitration,

Friedal Craft Alkylation and Acylation.Nuclear and Side Chain
Halogination, Birch Reduction. [4]

D] Orientation: Effect of substituent groups. Activating and deactivating
groups. Theory of reactivity and orientation on the basis of inductive
and resonance effects (-CH3, -OH, -NO2 and –Cl groups).    [2]

Unit V : Thermodynamics     14L
Adiabatic and Isothermal processes. Work done in adiabatic and
isothermal processes, Evaluation of different expressions showing
relationship between pressure, volume and temperature. First law of
Thermodynamics and its limitations, Need of Second law. Carnot’s
heat engine, derivation of expression for the work done and efficiency
of Carnot’s engine. Statements of Second law of thermodynamics.
Concept of Entropy, Physical significance of Entropy, Derivation of
expression for the Entropy change for an ideal gas in terms of pressure,
temperature and volume. Entropy change for an ideal gas for
isothermal, isoberic and isochoric processes, Entropy of fusion,
sublimation, vapourization, transition and its calculations. Entropy
change for reversible and irreversible processes. Entropy change as a
criteria for spontaneity. Numericals.   [14]

Unit VI   14L
A] Gaseous State: Postulates of Kinetic theory of gases, Derivation of

Kinetic gas equation. RMS, Average and Most probable velocities
and their relationship. Maxwell-Boltzmann distribution law of
molecular velocities (only qualitative treatment), Mean free path,
collision number and collision diameter. Deviation of real gases from
ideal gas behaviour. Vanderwaal’s equation of state and its derivation
for real gases. Critical phenomenon, Andrew’s experiment - isotherm
of CO2. Critical state, critical constant, Pc, Vc and Tc in terms of
Vanderwaal’s constants ‘a’ and ‘b’. Reduced equation of state and its
derivation. Law of corresponding state. Numericals. [10]

B] Phase Rule:
Statement of phase rule, explanation of phase, number of components
and degree of freedom. Application of phase rule to water and sulfur
system. [4]
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Semester I
1S Chemistry Practicals

Total Laboratory Sessions: 26 Marks: 50
Exercise 1: Inorganic Qualitative analysis

12 Laboratory sessions
Semimicro qualitative analysis of inorganic salt mixture containing

two acidic radicals and two basic radicals of same or different groups. At
least six mixtures to be given.

Analysis of basic radicals to be done by using spot test reagents.
Following radicals to be given carbonate, nitrite, sulphite, sulphide, chloride,
bromide, iodide, nitrate and sulphate, silver(I), lead(II), copper(II),
bismuth(III), cadmium(II), tin(II), arsenic(III), antimony(III), iron(III),
chromium(III), aluminium(III), nickel(II), cobalt(II), manganese(II),
zinc(II), calcium(II), strontium(II), barium(II), magnesium(II).
Exercise II: Organic Preparations 14 Laboratory
sessions
1. Preparation of acetanilide (Acetylation).
2. Preparation of Benzanilide (Benzoylation).
3. Preparation of m-di-Nitrobenzene (Nitration).
4. Preparation of tri-Bromoaniline from Aniline (Bromination).
5. Preparation of Benzoic acid from Benzamide (Hydrolysis).
6. Preparation of Benzoic acid from benzaldehyde (Oxidation).
7. Preparation of phenylazo – ß – naphthol dye (Diazotisation).
8. Preparation of sulphanilic acid from aniline (Sulphonation).
Organic Preparations Using Green Chemistry Concept
9. Acetylation of primary amine (Preparation of acetanilide).
10. Base catalysed Aldol Condensation (Synthesis of dibanzal

propanone).
Note:
a) Student should perform the single stage preparation with the help of

given procedure.
b) Melting point and percentage yield should be reported.
c) The sample should be submitted.
d) Students should recrystalize the sample with suitable solvent.
e) Students should know the reaction and its mechanism of given single

stage preparation.

Distribution of Marks for Practical Examination
Time: 6 hours (One Day Examination)     Marks: 50
Exercise-I ……….. 18
Exercise-II ……….. 18
Viva-Voce .………. 07
Record .………. 07

                ————————
Total:         50

Books Recommended:
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia- S.

Naginchand & Co.,   Delhi.
2. Text book of Inorganic Chemistry by A.K. De, Wiley East Ltd.
3. Selected Topics in Inorganic Chemistry by Malik, Tuli and Madan- S.

Chand & Co.
4. Modern Inorganic Chemistry by R.C. Agrawal, Kitab Mahal.
5. Instrumental Methods of analysis by Chatwal and Anand, Himalaya

Publishing House.
6. Concise Inorganic Chemistry by J.D. Lee, ELBS.
7. Inorganic Chemistry by J.E. Huheey- Harper & Row.
8. Fundamental concepts of Inorganic Chemistry by E.S. Gilreath,

McGraw Hill book Co.
9. Modern Inorganic Chemistry by W.L. Jolly, McGraw Hill Int.
10. Chemistry Facts, Patterns & Principles by Kneen, Rogers and Simpson,

ELBS.
11. Theoretical Principles of Inorganic Chemistry by G.S. Manku, Tata

McGraw Hill.
12. Inorganic complex compounds by Murmann, Chapman & Hall.
13. Text book of Inorganic Chemistry by K.N. Upadhyaya, Vikas

Publishing House, Delhi.
14. Advanced Practical Inorganic Chemistry by Gurdeep Raj, Goel

Pulishing House, Meerut.
15. Co-ordination Chemistry by D. Banerjee, TMH Publication.
16. Text book of Inorganic Chemistry by Marathe, Bhadange, Mopari

and Kubade.
17. Organic Chemistry by R.T. Morrison & R.T. Boyd, 6th edition, PHI.
18. Organic Chemistry by Pine, 5th edition.
19. Organic Chemistry Vol. I, II and III by Mukharjee, Singh and Kapoor-

Wiley Eastern.
20. Organic Chemistry by S.K. Ghosh.
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21. Reaction Mechanism in Organic Chemistry by S.M. Mukharjee and
S.P. Singh.

22. Spectroscopy of Organic Compounds by P.S. Kalsi.
23. Stereochemistry and mechanism through solved problems by P.S. Kalsi.
24. Organic Chemistry by TWG Solomons, 4th edition, John Wiley.
25. Hand Book of Organic Analysis by H.J. Clarke, Arnold Heinmen.
26. Text book of Practical Organic Chemistry by A. I. Vogel.
27. Text book of Organic Chemistry by Jamode, Ganar, Makode,

Waghmare, Mahajan, Toshniwal.
28. Text book of Organic Chemistry by P.S. Kalsi published by Macmilllan

India Ltd., 1999, Delhi.
29. Practical Organic Chemistry by F.G. Mann, B.C. Saunders, Orient

Longman.
30. Comparative Practical Organic Chemistry (Qualitative Analysis) by

V.K. Ahluwalia and Sunita Dhingra, Orient Longman.
31. Comprehensive Practical Organic Chemistry (Preparation and Qualitative

Analysis) by V.K. Ahluwalia and Renu Agrawal, Orient Longman.
32. Physical Chemistry: Walter, J. Moore, 5th edn., New Delhi.
33. Physical Chemistry: G.M. Barrow, McGraw Hill, Indian Edn.
34. Principles of Physical Chemistry: Maron and Prutton.
35. Principles of Physical Chemistry: Puri and Sharma.
36. Physical Chemistry: P.W. Atkins, 4th Edn.
37. Text book of Physical Chemistry: P.L. Sony O.R. Dhrma.
38. Physical Chemistry: Levine.
39. Practical Physical Chemistry: Palit and De.
40. Practical Physical Chemistry: Yadao.
41. Practical Physical Chemistry: Khosla.
42. Laboratory Mannual of Physical Chemistry: W.J. Popiel.
43. Practical Chemistry: Dr. S.B. Lohiya, Bajaj publ., Amravati.
44. Text book of Physical Chemistry: Satpute, Kabra, Raghuwanshi,

Wankhade, Jumle and Murarka.
45. Text book of Chemistry, B.Sc.-I, First Semester, Bokey Prakashan, Amravati

10.  INDUSTRIAL CHEMISTRY (REGULAR/VOCATIONAL)
The examination in Industrial Chemistry (Regular/Vocational)  of

First semester shall comprise of one theory paper,  internal assessment and
practical examination. Theory paper will be of 3 Hrs. duration and carry 80
marks. The internal assessment will carry 20 marks. The practical
examination will be of 6 to 8 hours duration and carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has

been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

1S INDUSTRIAL CHEMISTRY (REGULAR/VOCATIONAL)
Total Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
UNIT-I  :   [14]

A] Dimensions and Units: Fundamental and derived quantities,
Interconversions of     units.

B] Mole Concept: Mole, Atomic weight, Molecular weight,
Equivalent weight, Methods of expressing compositions of i)
solid mixtures, ii) liquid solutions, iii) gaseous mixtures Prob-
lems based on these.

UNIT-II : [14]
A] Material Balance without Chemical Reactions:

Distillation, Crystallization, Evaporation, Extraction, Filtra-
tion with flow sheet diagram and Problems

B] Material Balance with Chemical Reactions:
Stoichiometric equation, Stoichiometric coefficient, Conver-
sion, Yield, Selectivity, Limiting and excess reactants, Prob-
lems.

UNIT-III : [14]
A] Energy : General idea about conventional energy sources, and

non-conventional Energy Sources –Solar energy, Space heat-
ing and water heating by solar energy, Production of electricity
by solar energy, Tidal power, Wind energy , Biomass energy

B] Energy Balance: Heat capacity, Cp, Cv, Molar heat capacity,
Heat of reaction, formation, combustion, neutralisation, Heat
of solution, Hess’s law of constant heat summation. Prob-
lems based on heat of reaction, heat of vaporization, fussion
and sublimation.

UNIT-IV [14]
Fuels : Classification, Units of heat and calorific value
A] Solid fuels: Coal-Types of coal, Coal formation, Coal analy-

sis (proximate and  ultimate), Destructive distillation of coal,
Coal tar distillation, uses of coal tar   products, Manufactur-
ing  of coal gas and water gas.

B] Liquid fuels: Petroleum-Origin and classification, Fractional
distillation of crude oil, Cracking, Mining of petroleum, natu-
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ral gases, Uses of petroleum.
UNIT-V  : [14]

Heat Transfer: Fundamentals of heat transfer: Modes of heat
transfer, Fourier’s law, Newton’s law, Stefen Boltzmann’s law,
Problems.
Concept of heat conduction, General heat conduction equa-
tion, Thermal conductivity, Thermal diffusivity.
Nature of heat transfer by convection, Forced and free con-
vection, Phenomenon of pool boiling, Filmwise and dropwise
condensation.
Nature of heat transfer by radiation, Absorptivity, Reflectivity,
and Transmissivity, Kirchoff’s law, Emissive power and
emmissivity, Concept of black body, Planck’s law and Wien’s
displacement law.
Heat exchangers, Classification of heat exchangers on the
basis of direction of fluid flow, U-tube heat exchanger, Kettle
reboiler.

UNIT-VI : Fluid Mechanics: [14]
Definition and classification  of fluids, Types of fluid flow-
Laminar and Turbulent fluid flow, Equation of continuity,
Bernoulli’s equation, Pipe  joints and fittings, Valves and
pumps, Reciprocating and centrifugal pump,Venturimeter,
Orficemeter, Pitot-tube, rotameter, Manometer, Reynolds’s
number, Reynold’s experiment.

Books Recommended:
1) Stoichiometry - B. I. Bhatt and S. M.Vora
2) Introduction to Stoichiometry - K. A.Gavane
3) Chemical Process Principles, Part I - O. A. Hougen, K. M. Watson, R.

A. Ragatz
4) Unit Operation: I - K. A. Gavane
5) Industrial Chemistry - B. K. Sharma
6) A Text Book of Engineering Chemistry- S. S. Dara
7) Conventional and Non-conventional Energy Sources  – R.C.Rai
8) Non-conventional Energy Sources -  G.D.Rai
9) Principles of Physical Chemistry - Puri and Sharma
10) A Text Book f Physical Chemistry - P.L.Soni
11) Unit Operation - McCabe and Smith, McGraw Hill
12) Engineering Heat Transfer- Gupta and Prakash
13) Unit Operations II - K.A.Gavane

1S Industrial Chemistry Practical
List of Experiments

UNIT – I
1. Problems based on Mass Relation.
2. Numerical Problems on Units and Conversions.
3. Preparation of Standard Solution of  (Any Two)

i) Oxalic acid ii) Copper sulphate,  iii) Potassium dichromate
4. Standardization of following Solutions (Any Two)

i)   Potassium Permanganate  ii)   Sodium hydroxide
iii)  Sodium thiosulphate

5.  Determination of moisture content in the given coal sample.
6. Determination of ash content in the given coal sample.
7. Determination of flash point and fire point of given fuel sample.

UNIT – II
1. Determination of molecular weight of given sample by Rast’s

method.
2. Determination of viscosity of lubricant oil by Redwood vis-

cometer.
3. Determination of Aniline point of diesel.
4. Comparison of the calorific value of the two fuels.
5. Measurement of pressure difference between two points within

pipeline, using manometer.
6. Measurement of flow rate at a particular point by Venturimeter.
7. Determination of thermal conductivity of rubber by using Lee’s

disc method.

Distribution of Marks for Practical Examination.
Time: 6 – 8 hours (One Day Examination) Marks: 50
Unit – I:   Exercise No.1 (Numericals) ………..           06
                 Exercise No.2 (Practical Expt.) ……….. 12
Unit – II:  Exercise No.2 (Practical Expt.) ……….. 12
                 Viva-Voce ……….. 10
                  Record ……….. 10
                                                                               --------------------

Total: 50
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11. PETROCHEMICAL SCIENCE
The examination in Petrochemical Science of  First semester shall

comprise of one theory paper,  internal assessment and practical examination.
Theory paper will be of 3 Hrs. duration and carry 80 marks. The internal
assessment will carry 20 marks. The practical examination will be of 6 to 8
hours duration and carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

1S Petrochemical science
Total  Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
UNIT I [14]

Basic concept in Petro-chemistry.
PH, Molarity, Normality, Mole, Molality, Mole fraction, Mole
ratio, Parts per million (p.p.m.), Weight  fraction, Vapors pres-
sure, Calorific value, Acid, Base, Equivalent weight, Atomic
weight, Molecular weight, I.P.,  A.S.T.M, Arrhenius constant,
Avogadrou's number.
Units and Conversion of: - Temperature, Pressure, Length,
Weight, Residence time, Viscosity.

UNIT II [14]
Fuel and Petroleum Industry
Definition Petroleum, Fuel, Conventional and nonconventional fuel
Type of Petroleum fuel, Primary and secondary, International Pe-
troleum Scinario, National natural gas and petroleum scenario,
Petroleum refineries in India, their location, capacity, year of in-
stallation, and organization. Map of petroleum reservoir in India.
Types of Natural gas, Wet, Dry, Lean gas, Associated gas, Cas-
ing head gas.

UNIT III [14]
Formation, Exploration and Drilling of Crude oil or Petroleum
Formation:- Condition under which petroleum crude is formed,
Occurrence of petroleum crude, conversion of organic matter in to
petroleum crude, Theories of origin of petroleum(organic, inorganic)
Exploration:- Of Petroleum with, Seismic method, Magnetic
method, Gravity method, Electric method. Introduction to bore

hole logging.
Drilling:- Method of drilling, Cable tool drilling, Rotary drilling,
Drilling fluid their function, Composition, Classification.

UNIT IV [14]
Chemistry and Composition of Petroleum
Composition, Characteristics, Constituents of Petroleum or crude
oil Types of Hydrocarbons and Non- hydrocarbons present in
petroleum
Classification of crude oil:- with Characterization factor, Corre-
lation index, Key fraction, Method of structural group analysis

UNIT V [14]
Refinery Operation
Field operation, Desalting, Dehydration,
De-emulsification
Necessity of the fractionation crude oil, Distillation:- introduc-
tion, Atmospheric distillation(ADU), vacuum distillation(VDU),
Fractions from ADU and VDU, the range of carbon number, boil-
ing point, and molecular weight, and details of composition of
various fraction

UNIT VI [14]
Quality Monitoring of petroleum product
Classification of Laboratory tests
Distillation, Vapor pressure, Flash point, Fire point, Octane num-
ber, Cetane number, Aniline point, Diesel index, Calorific value,
Smoke Point, Viscosity, Viscosity index, Penetration index, Freez-
ing point, Cloud and pour point, Drop point of grease, Melting
and Settling point of wax, Gum content, acidity and alkalinity,
Copper corrosion test, Density and APT, Refractive index,
Conradson  carbon residue(CCR).

Semester – I
1S Petrochemical Science Practical

List of Experiments:
1. Density and API gravity of Given sample
2. Acid value of Petroleum sample
3. Drop point and melting of wax
4. Viscosity by U-tube Viscometer
5. Congealing point of wax
6. Saponifiaction value of petroleum sample
7. Flash point and Fire point of petroleum sample
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8. Numerical problems on unit conversion
9. Preparation of standard solution

Distribution of Marks for Practical Examination.
Time: 6 hours (One Day Examination) Marks: 50
Exercise No.1 (Practical Expt.) ……….. 15
Exercise No.2 (Practical Expt.) ……….. 15

 Viva-Voce                                       ……….. 10
 Record                                            ……….. 10

------------------------
Total: 50

12. GEOLOGY
1S – Geology

UNIT-I    : General Geology – Geology, Branches  and scope. Origin of
Earth – Nebular, Planetesmal and Tidal Hypothesis. Age of
Earth – Radioactive Methods – K/Ar, Rb/Sr., U/Pb and Carban
14 Method. Constitution of Earth – Crust,  Mantle and Core.

UNIT-II  : Mineralogy and Crystallography :- Definition of Mineral, Rock
Forming & Ore Mineral, Physical Properties of Minerals –
Colour, Streak, Lustre Habit, Cleavage, Fracture, Hardness,
Specific gravity and its determination by Spring balance,
Walker's balance & Jolly’s balance.
Crystallography – Definition crystal, Faces, edges & Solid
angle. Crystallography axes, Parameters- Weiss and Millers.
Symmetry elements in seven system.

UNIT-III : Petrology – Concept of Rock Cycle - Igneous, Sedimentary
and Metamorphic Rocks. Mode of Occurrence & Forms of
Igneous Rock (Intrusive & Extrusive Modes, Concordand &
Discordant Bodies. Textures and Structures of Igneous Rocks.
Sedimentary Rocks – Formation of Sedimentary- Weather-
ing, Transportation and deposition, Diagness and Lithification.
Metamorphic Rocks – Agents and kinds of Metamorphism.

UNIT-IV : Physical Geology – I : Weathering – Physical Weathering
and Chemical Weathering, biological weathering. Suscepti-
bility of Rocks & Minerals to weathering.
Geological work done by Wind and River

UNIT-V: Physical geology – II
Earthquakes – Elastic rebound Theory – Causes, Effects, Magni-
tude & Intensity, Seismogram and Seismograph. Location of
epicentre, Cassification of Earth Quake;  Seismic belts of India.

Volcanism :- Structure of Volcano, Products of Volcanoes. Types
of  Volcanic eruption, Causes and distribution of  Volcanoes.
Diastrophism – Epirogenic & Orogenic movements. Evidence
of  uplift and Subsidence, Stages in orogenic cycle.

UNIT-VI : Paleontology & Stratigraphy :
Fossils Definition -  Modes of Preservation and Importance.
Index and Zone Fossils.
Physiographic Division of India. Principles of Stratigraphy
and Correlation. Geological Time Scale and Stratigraphic Scale
of India.

Practicals
1. Megascopic identification of common Minerals – Quartz, Microcline/

Orthoclase, Biotite, Muscovite, Calcite, Hornblende, Kyanite, Talc,
Gypsum, Hematite, Chromite, Chalcopyrite.

2. Megascopic identification of following rocks. Granite, Trachyte, Gabbro
Basalt Sandstone, Shale, Limestone Schist, Gneiss Marble, Quartzite.

3. Study of  elements of Symmetry in the Crystals from Normal Seven
Classes.

4. Demarcating Physiographic  division of India on outline Map.
5. Identifying Mode of preservation in fossils -  Cast / Mould / Imprint etc.

Practical Examination will be of 4 hours duration and  Carry 50 Marks.
The distribution of marks for Practicals will be as follows.

Semester – I
A) I Megascopic Identification of  Minerals 12 Marks

II Megascopic Identification of Rocks 12 Marks
III Symmentry Elements of Crystals 10 Marks
IV Physiographic Division of India 02 Marks
V Fossil – Modes of Preservation 04 Marks

B) Record 05 Marks
C) Viva-Voce 05 Marks

---------------
Total 50 Marks.
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13. BOTANY
There shall be following paper and practical for B. Sc. Part – I Semester

one examination. The syllabus is based on six theory periods and six practical
periods per week (Total 75 – 80 theory sessions and 25 practical sessions
per complete semester). There shall be one compulsory paper of 3 hours
duration, in theory as stated below and practical examination extending for
4 hours. Every examinee shall offer the following paper of 100 marks (out of
which 80 marks will be for written examination and 20 marks for internal
assessment) and practical examination of 50 marks. Candidates are required
to pass separately in theory and practical examination.

1. Paper – 1 Marks
a.  Theory - 80
b.  Internal Assessment - 20

2. Practical - 50
------------------------------------
Total 150 Marks

1S – BOTANY
Diversity & Applications of Microbes and Cryptogams

UNIT-I :  Plant Diversity (15)
1.1 Cyanobacteria and its impact on origin of life
1.2 Introduction to Plant Kingdom: Cryptogams
1.3 Diversity of plants with respect to habitat, form, nutrition

and ecological status
1.4 General Account of Viruses and structure of TMV and HIV
1.5 Bacteria: structure, Nutrition and reproduction
1.6 Role of microbes in Agriculture, Medicine and Industries

UNIT-II:  Algae (15)
2.1. Classification according to F. E. Fritsch and G. M. Smith

up to classes
2.2. General characters of algae with reference to Habitat, Thallus

organization, Pigmentation, Reserve food and Reproduction
2.3. General characters of following classes with special refer-

ence to examples mentioned –
2.3.1. Chlorophyta - Oedogonium
2.3.2. Charophyta – Chara (Thallus structure and

reproduction)
2.3.3. Phaeophyta – Sargassum  (Thallus structure and

reproduction)
2.3.4. Rhodophyta – Batrachospermum

UNIT-III : Fungi (15)
3.1. Classification according to Ainsworth (1973)
3.2. General characteristics of following classes with spe-

cial reference to examples mentioned –
3.2.1. Mastigomycotina :  Albugo (Cystopus)
3.2.2. Ascomycotina      :  Aspergillus
3.2.3. Basidiomycotina  :  Puccinia graminis-tritici
3.2.4. Deuteromycotina  :  General characters

3.3 Lichen-Types & Economic importance
Unit-IV :   Bryophyte (15)

4.1. Classification according to G. M. Smith
4.2. General characters, thallus organization and life cycle of–

1.2.1. Hepaticopsida – Marchantia
1.2.2. Bryopsida – Funaria

4.3. Evolution of sporophyte in bryophytes
4.4. Affinities of bryophytes with algae and pteridophytes
4.5. Brief Account on some Indian Bryologist.

Unit-V :     Pteridophyte (15)
5.1. Pteridophytes as First Vascular Plants.
5.2. Classification according to G. M. Smith
5.3. General characters of the following classes with special

reference to examples mentioned –
5.3.1. Sphenopsida – Equisetum
5.3.2. Filicopsida – Marsilea

5.4. Stele types in pteridophytes
5.5 Heterospory and Seed Habit in Pteridophytes

Unit-VI : Application of Microbes Cryptogams (15)
6.1. Economic Importance of Algae with special reference to Food,

Industries, Agriculture and Harmful aspects
6.2. Mycorrhiza – Types and Application
6.3. Role of Fungi in Industries, Medicine, Food & Agriculture
6.4. Plant Diseases –

6.4.1. Viral – TMV
6.4.2. Bacteria – Black arm of cotton

(Xanthomonos malvacearum)
6.4.3. Fungal – Tikka disease of groundnut

(Cercospora sps.)
6.5. Economical and Ecological Importance of Bryophytes
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LABORATORY EXERCISE :
I. ALGAE

Preparation of temporary mount, identification with reason of fol-
lowing algal materials-
edogonium, Hydrodictyon, Chara, Vaucheria, Ectocarpus, Sargas-
sum, Batrachospermum

II. FUNGI AND PLANT PATHOLOGY
(1) Study of following genera

Albugo, Uncinula, Penicillium, Agaricus, Puccinia,
Cercospora

(2) Study of Crustose, Fruticose & Foliose Lichen
(3) Study of symptoms of fungal, viral, bacterial and Mycoplas-

mal diseases
(4) Collection of fungal specimen & infected plant part from lo-

cal region
(6) Demonstration of Mushroom Cultivation Technology

III. BRYOPHYTES
Study of external and anatomy features of vegetative and reproduc-
tive parts of following  genera – Marchantia, Anthoceros, Funaria,
Polytrichum and  Sphagnum

IV. PTERIDOPHYTES
Study of Pteridophyte external and anatomy features of vegetative
and reproductive parts of following  genera –Lycopodium, Equise-
tum, Osmunda, Selaginella, Adiantum, Marsilea and any one fossil
specimen

Note: 1. Omit the details of development of sex organs and sporophyte.
2. Botanical excursion (Two local and one outside the state is com-

pulsory)
3. Common algal, fugal, pathological, bryophytic and pteridophytic

collection and excursion report must be submitted at the time of
practical examination.

BOOKS RECOMMENDED
1. Dube, H. C. (1990). An Introduction to Fungi. Vikas Pub. House Ltd.

New Delhi.
2. Gangulee, H. C. and Kar, A.K. (2001). College Botany Vol. II. Books

and Allied Press Ltd. Kolkata.
3. Krushnamurthy, K. V. (2007). An advanced Text Book on Biodiversity:

Principles and Practice. Oxford and IBH Publishing Kumar, H.D. (1988).
Introductory Phycology. Affiliated East-West Pres Ltd. New Delhi.

4. Kumar, H. D. and Singh, H.N. (1976). A Text Book of Algae. Affili-

ated East-West Pres Ltd. New Delhi.
5. Mehrotra, R. S. and Aneja, C.R. (1990). An Introduction To Mycology,

Wiley Eastern Ltd. NewDelhi.
6. Pandey, B.P. (1994). A Text Book of Botany-Algae. S.Chand and Co.

Ltd. New Delhi.
7. Pandey, S.N. and Trivedi, P.S. (1997). A Text Book of Botany Vol. II ,

Vikas Publishing House (P.) Ltd. New Delhi.
8. Pandey, S.N. and Trivedi, P.S. (1997). A Text Book of Botany Vol. I ,

Vikas Publishing House (P.) Ltd. New Delhi.
9. Pandey, S.N., Trivedi, P.S. and Mishra, S.P. (1995). A Text Book of

Alage, Vikas Publishing House (P.) Ltd. New Delhi.
10. Parihar, N.S. (1977). Biology and Morphology of Pteridophytes. Cen-

tral Book Depot, Allahabad.
11. Parihar, N.S. (1984). An Introduction To Embryophyta Vol. I

Bryophyta. Central Book Depot, Allahabad
12. Rashid, A. (1996). An Introduction To Bryophyta. Vikas Publishing

House Ltd. New Delhi.
13. Saxena, A.K. and Sarbhai, R.M.(1992). A Text Book of Botany Vol.II

Embryophyta. Ratan Prakashan Mandir, Agra.
14. Sharma, O.P. (1989). A Text Book of Fungi. Tata Mc Graw-hill Pub-

lishing Company Limited, New Delhi.
15. Sharma, O.P. (1990). A Text Book of Algae. Tata Mc Graw-hill Pub-

lishing Company Limited, New Delhi.
16. Smith, G.M. (1995). Cryptogamic Botany. Vol. II (Bryophytes and Pteri-

dophytes). Mc Graw-Hill Book Company, New York and London.
17. Sporne, K.R. (1995). The Morphology of Pteridophyta. The Hutchinson

University Library, London, U.K.
18. Varma, P. S. and Agrawal, V. K. (2000). Cell Biology, Genetics, Mo-

lecular Biology, Evolution and Ecology. S. Chand and Company (P.)
Ltd. New Delhi.

19. Vashistha, B.R. (1997). Botany For Degree Students-Bryophyta. S.
Chand and company (P.) Ltd. New Delhi.

20. Vashistha, P.C. (1984). Pteridophytes. S. Chand and company (P.) Ltd.
New Delhi.

21. Sharma, P.D. (1998). The Fungi. Rastogi Publications, Merrut.
22. Smith, G.M. (1995). Cryptogamic Botany. Vol. I (Algae and Fungi).

McGraw-Hill Book Company, New York and London.
23. Vashistha, B.R. (1995). Botany for Degree Students-Algae. S. Chand

and Company (P.) Ltd. New Delhi.

33 34



24. Vashistha, B.R. (1995). Botany for Degree Students-Fungi (9th Ed.) S.
Chand and company (P.) Ltd. New Delhi. 7

25. Pandey Dr.B.P., Botany for Degree Students, S.Chand & Co. Ltd. New
Delhi.

26. Modern Practical Botany Volume-I, Dr.P.B.Pandey, S.Chand Pub., N. D.
27. Modern Practical Botany Volume-II, Dr.P.B.Pandey, S.Chand Pub., N. D.
28. Modern Practical Botany Volume-III, Dr.P.B.Pandey,S.Chand Pub., N. D.
29. A Text Book of Botany – Diversity of Microbes and Cryaptogams

(2013), Dr.N.H.Shahare, Dr.A.U.Pachkhede, Dr.D.V.Hande,
Dr.S.H.Kanherkar, Sh.R.S.Dhande, Dr.D.S.Talwankar, Published by
Nabh Prakashan, Amravati.

  B. Sc. I : Semester – I
Practical Schedule

Time : 4 hours Marks : 50
Q1: Temporary mount and identification of given algal form

(any two)     10
Q2: Temporary mount and identification of given fungal form

(any two)     10
Q3: Salient features and identification of bryophytic material     05
Q4: Salient features and identification of pteridophytic material     05
Q5: Spotting (Algae, Fungi, Bryophyte, Pteridophyte, Pathology)  10
Q6: Viva-voce and Practical Record     05
Q7: Excursion Report     05

14.  ENVIRONMENTAL SCIENCE
1S  Environmental Science

(CONCEPTS OF ENVIRONMENTAL SCIENCE)
UNIT - I . Fundamentals of Environmental Science – Definition, scope,

principles and environmental ethics.
Components of Environment: Atmosphere - Definition, struc-
ture and composition.
Hydrosphere – Definition, distribution of water, hydrologi-
cal cycle, and global water balance.
Lithosphere - Definition, internal structure of earth. Rocks -
types and their formation.
Biosphere - Definition, boundaries of biosphere.

(Lectures-14)
UNIT – II. A.   Natural Resources- Definition, classification.

    a). Water Resources (Freshwater) - types, availability,
demand utilization and conservation.

    b). Forest resources - Distribution, Indian types, utiliza-
tion and conservation.

    c). Mineral resources – types, availability, distribution,
utilization and conservation.

B. Soil -  Definition, composition, formation, soil profile.
Humus – significance and role.

(Lectures-14)
UNIT – III. Environmental meteorology-I.

Solar radiation - concept of insolation and heat budget.
Temperature – Horizontal distribution, lapse rate, tempera-
ture inversion. Humidity -definition and types.
Wind - origin and Earth’s surface wind system (doldrums,
trade wind belt, prevailing westerlies, and polar easterlies).

      (Lectures-14)
UNIT – IV. Environmental meteorology-II.

Atmospheric pressure, Vapor pressure, saturated vapor pres-
sure, concept of fog.
Clouds- definition, formation and types.
Precipitation- types (orographic, convectional, cyclonic),
forms of precipitation (rain, drizzle, sleet, hail, snow).
Monsoon- Meaning origin, Indian monsoon (Bay of Bengal
branch and Arabian Sea branch) and significance.
El-Nino- concept and mechanism.

      (Lectures-14)
UNIT – V. Environmental Geosciences.

a. Climatic types and their distribution - Tropical Rainforest,
Savanna, Taiga and Tundra with respect to their tempera-
ture, wind pattern, precipitation and vegetation.

b.  Geological hazards- Earth quakes, Floods, Volcano’s,
Cyclones (causes, distribution types and effects).

(Lectures-14)
UNIT – VI   Marine Environment

a. Introduction to Marine Environment- zonation in the sea,
physic-chemical properties, (viscosity, temperature, light
penetration, salinity, CO2, O2 ).

b. Oceanic movements- waves, tides, oceanic currents (ori-
gin and types). Tsunami- origin and effects.

c. Marine Resources – Food, medicinal, mineral, ornamen-
tal, petroleum deposits.

(Lectures-14)
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Note- Visit to:
1. Meteorological Station
2. Ecosystem- Forest / pond / River.
3. Land slide/ Rock fall/ Flood affected areas.
BOOKS FOR REFERENCE:
1. Physical geography by Savendra Singh
2. Climatology by S.K. Lal
3. Climatology by Savendra Singh.
4. Environmental Geology by K.S. Waldia.
5. Engineering and general Geology by Parbin Singh
6. Physical Geology by P.K. Mukharji.
7. Fundamentals of Ecology by E.P. Odum.
8. A Text book of Ecology and Environment by P.C. Joshi and Namita

Joshi, Himalaya.
9. Environmental Science, Danial Botkin and Edward Keller. John Wiley

and Sons, New York (1997).
10. Environmental Geography by Savendra Singh.
11. A Text Book of Marine Ecology by Balkrushnan Nair .
12. Environmental Biology by Verma and Agrawal.

PRACTICAL - I
PRACTICAL COURSE FOR B.Sc. PART- I, SEMESTER-I

(Environmental Science)
A) Experiments on water analysis.
1. Measurement of pH. Determination of
2. Measurement of electrical conductivity.
3. Determination of total Hardness.
4. Determination of dissolved Oxygen.
5. Determination of alkalinity.
6. Determination of free CO2.
7. Determination of turbidity.
B) Experiments on Soil and rocks and minerals.
1. Determination of soil temperature.
2. Determination of soil moisture by tensiometer.
3. Determination of soil bulk density.
4. Determination of soil texture by sieve method.
5. Determination of soil electrical conductivity.
6. Determination of soil pH.
7. Determination of soil acidity

8. Determination of soil organic content.
9. Determination of soil calcium carbonate.
10. To study the properties of rocks and minerals (Streak, lusture, texture

hardness, color etc.).
C) Experiments on meteorology.
1. Measurement of humidity and relative humidity.
2.  Measurement of light intensity at different time.
3. To monitor wind speed and direction.
4. Measurement of rain fall.
5. Observation of clouds.
D) Spottings.
1. Rocks and minerals.
2. Observations and comments on meteorological instruments.
3. Economically important plants of forest origin (medicinal, timber

yielding, fiber yielding, resinous and other).
EQUIPMENTS:
1. pH meter
2. Conductivity meter.
3. Anemometer & wind vane.
4. Sieves.
5. Psychrometer (Dry-wet bulb thermometer).
6. Rain gauge.
7. Hygrometer.
8. Turbidimeter.
9. Lux meter.
10. Soil thermometer
11. Tensiometer

DISTRIBUTION PF PRACTICAL MARKS Time : 4 hrs.
Q.1 Experiment on water analysis --------------------------------- 10
Q.2 Experiment on soil analysis --------------------------------------10
Q.3 Experiment on meteorology -------------------------------------08
Q.4 Spotting (any four) ----------------------------------------------- 08
Q.5 Tour Diary   ------------------------------------------------------- 04
Q.6 Practical record ----------------------------------------------------05
Q.7 Viva-voce ---------------------------------------------------------- 05

 --------------------------------
 TOTAL 50
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15. SEED TECHNOLOGY (VOCATIONAL)

There shall be one theory paper of 80 marks and practical examination
of 50 marks for each semester. Duration of theory  paper shall be 3 hours
and  practical examination shall be of 4 hours .

The syllabus is based on 6 lectures and 6 practical periods per week
One on job training of one month duration shall be compulsory for

each semester.

IS-Seed Technology
SEED DEVELOPMENT, SEED PHYSIOLOGY AND

INTRODUCTION TO PLANT BREEDING
UNIT I   : Fertilization.

Seed structures and texture
Endosperm and embryo development Immature seed and  ger-
mination.
Polyembryony
Apomixis.
Development of fruit and seed Monoanxic , Diauxic .
Physiological and Harvestable maturity.
Peroxidase test , GA3 test , RFLP Classification of fruits
Use and limitation of laboratory techniques .
Biochemical methods , elctrophoresis , phenol colour
Sequential approach in testing .

UNIT  II : Physiology of seed development  allometry .
Seed ripening and maturation processes .
Chemical composition of seeds.
Synthesis of food reserves.
Germination , pattern of water absorption .Types of germina-
tion and seedling abnormalities in major monocot and dicot
crop species, its causes.
Factors  affecting germination ,its implications.
Breakdown of different seed storage products during germination

UNIT  III : Respiratory pathways during germination.
Enzymatic activities during germination.
Germination stimulators and inhibitors .
Dormancy  and ecological implications.
Organic dormancy , Hardseededness.
Causes of dormancy and its breakage.
Seedling establishment and role of endosperm and embryo size

on seedling establishment.
Seed deterioration during storage , factors affecting physiologi-
cal changes , its implications on seed quality

UNIT  IV : Seed vigour ,its measurements and crop productivity .
Invigoration treatment to improve seedling establishment and
its effect planting value .
Treatments to minimize seed ageing.
Seed longevity behaviour Orthodox and recalcitrant seeds.
Specific problems of dormancy and seed longevity in some
important crop species.
 Micropropagation techniques ; its significance use , scop and
limitations.
Seed pelleting and coating artificial seed production (synthetic seeds)

UNIT  V  : Major families of dicotyledons and monocotyledons
Flower structure , megasporangium , female gametophyte de-
velopment .
Microsporangium , male gametophyte development .
Pollination , Autogamy , Allogamy
Polyembriony .
Apomixis
Testing  for cultivar genuineness ; Objectives , General prin-
ciples and methods .
Morphology of seeds for varity identification .
Varity descriptors ; importance in varity release
System, DUS system .
Grow out test in cotton .
General Introduction  to plant breeding
Definition , history , nature , scope , objectives .

UNIT  VI : Mode of reproduction in plants
Asexual ; Parts of plants used for propagation, apomixis
Sexual reproduction : Structure of flower , structure of floral
parts _Heterostyly .
Pollination : self pollination  and cross pollination ; agencies
for cross pollination ( air , insects, water and  animals )
Fertilization : Germination of pollen grain, growth of  pollen
tube , fusion of egg and sperm  nuclei , double fertilization
Sterility and incompatibility   Definition of sterlity,
Types of sterlity  cytoplasmic , genetic, cytoplasmic genetic .
Utility of male sterlity in  hybrid seed production .
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Definition of incompatibility ,Morphological, enetic and bio-
chemical basis of  self  incompatibility
Utility of self incompatibility
Use of chemical  hybridising agents .

PRACTICALS
SEED DEVELOPMENT , SEED PHYSIOLOGY AND

INTRODUCTION TO PLANT BREEDING .
1. Morphology of dicot seeds .
2. Morphology of monocot seeds
3. Seedling morphology and adult plant morphology in some  major

crops for identification in green house expt .
4. Phenol test in wheat and paddy .
5. Peroxidase test ,2-4D test .
6. GA test in wheat and other crops
7. Electrophoresis NaOH Test .
8. Factors affecting germination Temperature , Moisture Substratum light

pattern of water absorption ( starchy /protein and oil )
9. Dormancy behaviour and its release Hardseededness .
10. Seed leachate conductivity test .
11. Quick viability test .
12 Accelerated ageing test .
13. Invigoration treatments .
14. Meristem culture .
15. Cytological techniques for the study of chromosomes in plants.
16. Hybridization techniques .
PRACTICAL EXAMINATION
Distribution of marks
1. Identification  and classification of seeds 7

(monocot  and dicot  seeds )
2. Phenol test in wheat . 7
3. Seed test (Peroxidase test , GA test ) any one . 7
4. Identify describe specimen A , B ,C , and D giving reasons .

(Flower ,Pollination, Embryology slides or models) . 8
5. Submission of  visit reports . 7
6. Specimen collection and viva voce . 7
7. Record book . 7

Total    Marks 50

Books Recommended
1. The embryology of angiosperms , Bhojwani ,S .S. and Bhatnagar, S.

P.Physiology of seeds Crocker,W and Barton, L .V.
2. Principles of seed science and Technology LO Copeland Business.

publishing Co .,USA
3. Viability of seeds EH Roberts .
4. Germination of seeds  Mayer and Poljakoff Mayber .
5. Seed biology Vol. I and II . TT Kozlowski  Academic Press .
6. Physiology and Biochemistry of seeds  Bewley and Black .
7. Seed  Technology R L Aggrawal Oxford IBH .
8. Allard ,R W .1960Principles of plant breeding John Willey and Sons

INC, Newyork .
9. Chandrasekharan S N and  Partha sarthy , S V.1960 Cytogenetics and

plant breeding P. Vardachary andCo. Madras .
10. Choudhary H K  1971 Elementary principles of pant breeding. Ox-

ford and IBH . Publishing Co New Delhi
11. Choudhary R C .1982. Introduction to plant breeding Oxford and IBH

Publishing Co. New Delhi .

16. ZOOLOGY
There shall be following paper and practical for B.Sc.Part-I Semester

One examination. The syllabus is based on 6 theory periods and six practical
periods per week (Total 75-80 theory Sessions and 25 practical sessions
during the complete semester). There shall be one compulsory paper of 3
hours duration, in theory as stated below and practical examination extending
for four hours. Every examinee shall offer the following paper of 100 marks,
(Out of which 80 marks will be for written examination and 20 marks for
internal assessments) and practical examination of 50 marks.  Candidates
are required to pass separately in theory and practical examination.

Marks
1) Paper-I: Life and diversity of Non-Chordata…

Theory (Written) ……. 80
Internal assessments …..... 20

2) Practical: …… 50
          _______________
Total  : 150 Marks
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1S-ZOOLOGY
LIFE AND DIVERSITY OF NON-CHORDATA

UNIT-I  : 1. Classification of Non-Chordata.
2. Phylum Protozoa: General characters.
3. Type study: Plasmodium vivax: Structure, Life-cycle.
4. Parasitic protozoan and human diseases’: Malaria, Amoebia-

sis, Trypanosomiasis, Leishmaniasis .
UNIT-II : 1. Phylum Porifera: General Characters.

2. Type study: Scypha: Habits and habitat, External features,
cell types, spicules & Structure and significances of canal
system.

3. Phylum Coelenterata: General Characters,
4. Type study: Metridium: Habits and habitat, External features,

Gastro-vascular cavity, Mesenteries,  Reproduction.
UNIT-III:1. Phylum Platyhelminthes: General Characters.

2. Type study: Fasciola hepatica:  Habits and habitat, External fea-
tures, Digestive, Excretory, Reproductive system and Life cycle.

3. Phylum Aschelminthes: General Characters.
4. Type study, Ascaris lumbricoides: Habits and habitat, Exter-

nal features, Digestive, Excretory, Reproductive system and
Life cycle.

UNIT-IV: 1. Phylum Annelida: General Characters.
2. Type study: Leech: External features, Digestive, Excretory

and Reproductive system.
3. Phylum Arthropoda: General Characters
4. Type study: Cockroach: Habits and habitat, External features,

Digestive system, Respiratory system, Reproductive system.
UNIT-V : 1. Phylum Mollusca: General Characters.

2. Type study: Pila globosa: Habits and habitat, External fea-
tures (Shell and Body), Digestive, Respiratory and Repro-
ductive system.

3. Phylum Echinodermata: General Characters.
4. Type study: Asterias: Habits and habitat, External features,

Digestive system, Water vascular system,
UNIT-VI :1. Phylum Hemichordata: General Characters, Body organiza-

tion of Balanoglossus, Affinities of Balanoglossus, with non-
Chordata, and Chordata.

2. Corals, coral-reefs.
3. Parasitic adaptations in Helminthes: Morphological and

physiological
4. Larval forms and their significance: Amphiblastula, Planula,

Trochophore, Bipinnaria, Brachiolaria,

LIFE AND DIVERSITY OF NON-CHORDATA
Practical : Two practical per week each of 3 period’s duration. The
Examination shall be of 4 hrs duration and of 50 marks.
I-Life and diversity of non-chordata
1. Observation, Classification up to classes and sketching of the following

animals, (Specimens or Models):
• Phylum Protozoa: Plasmodium trophozoite, Euglena, Entamoeba

histolytica.
• Phylum Porifera: Sycon, Bath sponge, Euplectella.
• Phylum Coelenterata: Obelia, Aurelia, Tubipora.
• Phylum Helminthes: Taenia, Ascaris (male & female).
• Phylum Annelida: Nereis, Earthworm, Leech,
• Phylum Arthropoda: Prawn, Limulus, Aranea, Scolopendra, Julus,

Moth, Mosquito.
• Phylum Mollusca: Chiton, Pila, Dentalium, Unio, Octopus.
• Phylum Echinodermata: Antedon, Holothuria, , Echinus, Sea star,

Brittle star
• Phylum Hemichordata: Balanoglossus

2. Study of Permanent slides:
L.S.Sycon, nematocyst, Ascaris egg, T.S. Ascaris through gonads,
T.S.Leech through crop, Compound eye of insect, Radula, Gill lamila
and Osphradium of Pila, Scolex and Gravid Proglottid of Taenia.

3. Anatomical Study through Computer Aided Techniques, Video Clipping
Models, Photographs and other available resources :
a) Leech/Earthworm: Alimentary canal, Reproductive system,

Nervous system,
b) Grasshopper/Cockroach: digestive system, Nervous system,

Reproductive system
c) Culture of Paramoecium and Volvox (To be given to all students)

4. Mountings :
a) Mosquito (Aedes, Culex and Anopheles) :  wings, legs, mouth parts
b) Housefly: Mouth parts, legs, wings
c) Paramoecium and Volvox
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Distribution of Marks during Practical Examination: Time : 4 hrs.
i) Identification and comments on spots (1-8)

- 4 specimens, 4 slides 12 Marks
ii) Labelling of Anatomical diagrams

provided (Two) 10 Marks
iii) Permanent stained micro preparation 08 Marks
iv) Study tour diary - …………… 04 Marks
v) Permanent stained micro preparation

Submitted by examinee……….…. 04 Marks
vi) Certified class record - ………… 05 Marks
vii) Check list of 20 locally

available invertebrate fauna………… 02 Marks
viii) Viva- voce …………….. 05 Marks

————————————
   Total: - .………  50 Marks

Note:
1) One or two short excursion / study tours are compulsory for observation

of animals in their natural habitat.
2) Candidates shall be required to produce at the practical examination

the following.
• Practical record book duly signed by the teacher in charge and

Certified by the Head of the department as  bonafide work of the
Candidate.

• Five permanent stained micro preparations.
• Study tour report and field diary duly signed by the teacher.

Reference Books Recommended (All latest editions):
1) Hickman, C.P. Jr.F.M. Hickman and L.S.Roberts, Integrated prin-

ciples of Zoology Mosby College publication St.Louis.
2) Ayyar, E.K. and T.N.Ananthakrishnan, Manual of Zoology Vol.I (In-

vertebrata), Part-I & II S. Viswanathan (Printers and Publishes) Pvt.
Ltd. Madras.

3) Jordan, E.L. and P.S.Verma Invertebrate Zoology, S.Chand and Co.,
Ltd. Ram Nagar, New Delhi.

4) Parker and Haswell, Text book of Zoology, Vol. I (Invertebrata),
A.Z.T.B.S. Publishers and Distributors, New Delhi – 110051.

5) Waterman, Allyn J. etal., Chordate structure and Function, Mac Millan
and Co Newyork.

6) S.N.Prasad : Text Book of Invertebrate Zoology.
7) Vishwanathan : Invertebrate Zoology.

8) Majpuria : Invertebrate Zoology.
9) Dhami and Dhami : Non-chordate Zoology.
10) Baini Prasad: Indian Zoological memoir. Pila.
11) R.L.Kotpal : Modern Text Book of Invertebrate Zoology.
12) Malviya M.K. Invertebrate Zoology, by Rajdhool  publications.
13) S.S.Lal, Practical Zoology, Invertebrate.
14) Bhamrah H.S.and Kavita Juneja A text book of Invertebrate Zool-

ogy, Anmol Publication Pvt. Ltd,. New Delhi.
15) Verma and Agarwal Practical Zoology, Invertebrate
16) - Barnes R.D. Invertebrate Zoology -(W.B. Saunders Co.)
17) P.G.Puranik and Thakur, Invertebrate Zoology.

17.  INDUSTRIAL FISH AND FISHERIES
(vocational)

There shall be a following paper and practical for B.Sc.Part-I
Semester One examination. The syllabus is based on 6 theory periods and
six practical periods per week (Total 75-80 theory periods and 25 practical
during the complete semester). There shall be one compulsory paper of 3
hours duration, in theory as stated below and practical examination extending
for four hours. Every examinee shall offer the following paper of 100 marks,
(Out of which 80 marks will be for written examination and 20 marks for
internal assessments) and practical examination of 50 marks.  Candidates
are required to pass separately in theory and practical examination.

        Marks
1) Paper-I: FISH BIOLOGY

Theory (Written) ……. 80
Internal assessments ..…... 20

2) Practical: …….. 50
                _________

  Total:          150 Marks

1S- INDUSTRIAL FISH AND FISHERIES
FISH BIOLOGY

UNIT I   :1. Taxonomy and its applications.
2. Taxonomic data and its collection methods.
3. Binomial nomenclature.
4. External morphology of commercially important species of, prawn,

crab, lobster, bivalve, gastropod and cephalopods of India.
UNIT II : 1. External morphology of commercially important species of

Elasmobranch, Teleost of India ,
2 Anatomy of Digestive system and associated structures.
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3. Anatomy of Respiratory system
4 Accessory Respiratory organs.

UNIT III:1 Anatomy of circulatory system..
2. Anatomy of excretory system..
3 Excretion & osmoregulation in marine & freshwater fish

UNIT IV: 1. Anatomy of nervous system and sense organs.
2. Lateral line receptors, Electric organs
3. Sound Producing organ.
4. Food and feeding habbits of F.W.fish, Marine fish,  prawn,crab,

lobster, bivalve, gastropod and cephalopods.
UNIT V : 1. Sexual dimorphism.

2. Anatomy of Reproductive system.
3. Fecundity and its estimation; Fecundity in relation to length,

weight, age and food supply.
4. Spawning and factors affecting spawning.
5. Types of eggs, pre-embryonic and post embryonic   develop-

ment in major carps.
UNIT VI :1. Qualitative and quantitative estimation of food consumption:

Experimental estimation of food consumption: Experimental
studies and stomach content analysis.

2. Nutrition in fishes and utilization of food, seasonal  changes in
food, availability of food, food preference,  feeding intensity.

3. Fish migration.
4. Social behavior of fish aggregation and shoaling.

PRACTICALS
1. External morphology and morphometrical study of a fish, prawn,

crab,Lobster,bivalve and Cephalopod.
2. Methods of collections, handling, identification and preservation of

above animals for taxonomic purposes.
3. Identification of commercially important F.W. and Marine fishes,

prawns, crabs, bivalves and cephalopods of India.
4. Preparations of wet and dry mounts, wax and plaster castings of fish.

Aizarine Preparations and study of skeleton of Teleosts.
5. * Dessections –

* Digestive, Nervous,Circulatory,Reproductive systems in type
specimens of fish,

* Accessory Respiratory organs and gas bladder of fish.
* Dissections of prawn: - Digestive, Nervous system.
* Dissections of Crab: - Digestive, Nervous.

6. Permanent stained mounting of statocysts in prawn, scales, and intes-
tinal parasite of fishes.

7. Sexual dimorphism in fishes.
Note: Study tour will be compulsory for observation and collection of fishes,

prawns, crabs, mollusks during first semester which will be treated
as a part of “on the job training” Collection and field dairy are to be
submitted at the time of practical examination.

PRACTICALS  EXAMINATION
Distribution of Marks.

1. Identification and comments on given — 10 Marks
specimens 1 to 5

2. Identification of a given species of fish by
morphometric study. — 10 Marks

3. Dissection — 10 Marks
4. Permanent stained micro-preparation — 5 Marks
5. (a) Viva voce — 5 Marks

(b) Record book and Permanent slide submitted — 5 Marks
(c) Field dairy — 3 Marks
(d) Collection — 2 Marks

Total :    50 Marks

18.  BIOLOGICAL TECHNIQUES AND SPECIMEN PREPARATION
(VOCATIONAL)

There shall be a following paper and practical for B.Sc. Part-I Semester
one examination. The syllabus is based on 6 theory periods and six practical
periods per week (Total 75-80 theory periods and 25 practical during the
complete semester). There shall be one compulsory paper of 3 hours duration,
in theory as stated below and practical examination extending for four hours.
Every examinee shall offer the following paper of 100 marks, (Out of which 80
marks will be for written examination and 20 marks for internal assessments)
and practical examination of 50 marks.  Candidates are required to pass
separately in theory and practical examination.

           Marks
1) Paper-I: CAPTURE  FISHERIES

Theory (Written) …..    80
Internal assessments …..    20

2) Practical: …..    50
     ____________

  Total:                   150 Marks
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1S - Biological Techniques and Specimen Preparation
Biological Techniques and specimen preparation (Animal)

UNIT-I  : Description and use of Light microscope, phase cotrast micro-
scope and stereoscopic microscope, magnification and resolu-
tion. Ocular and stage micrometers and there use in measure-
ment of micro- objects. Some common problems associated
with light microscopes : Care of microscope, Cleaning of lenses,
Replacement of rack and pinion, use of condenser, mirror po-
sition and types, Double demonstration eye piece, Pointer eye-
piece, Focusing problems.

UNIT-II : Haemocytometer :Neubaur's chamber for RBC and WBC
counting and other uses. Camera Lucida - Construction and
functions.
Collection and fixation of materials for permanent slides: Fixa-
tion, Types of fixatives. Culture of protozoan-Paramecium,
Amoeba, Vorticella and Euglena. Decalcification of bones.
Dehydration, Clearing, Embedding, Types of embedding tech-
niques, Preparation of paraffin blocks, trimming, Section cut-
ting, Spreading of ribbons & preparation of permanent slides.
Microtome: rocking and rotary. Use and care of microtome.

UNIT-III : Preparation and use of different stains- Types of stains, Prepa-
ration of some common stains for Anatomical, histochemical
& histological studies, staining techniques for micro- organ-
isms and blood smears. Procedure of double staining method,
mounting and storage of slides. Mounting media-Glycerine,
Water, Canda balsm and DPX, sealing agents.

UNIT-IV : Broad classification of animals up to order.
Identification of animals commonly used as specimens. Where
and how to collect animals and preparation of museum speci-
mens, Preservatives, Dissected animals as museum specimens
and preparation of life cycles of specimens.

UNIT-V : Organs and tissues commonly used in the classroom, Scales of
fishes (Placoid, Rhomboid, Cycloid and Ctenoid), Ampulla of
Lorenzini, Oral hood of Amphioxus, Pectin in birds, skin,.
Preparation of Skeletons,, (Fish/Amphibian/Reptile/Bird/Mammal).
Preparation of liver, pancreas, tongue intestine, stomach, thy-
roid, kidney, gonads striated muscles, cartilage, squamous epi-
thelium, Bone, of frog and rat.

UNIT-VI : Preparation of Medusa, Gills of Pila, Radula of pila,
Nephridium of earthworm and leech. Parapodium of Nereis

and Heteronereis,
Spiracles of cockroach, Mouthparts of insects (house fly, mos-
quito, honey bee, butter fly), Pedicellaria and larval forms of crus-
taceans,. Special staining method- Giant chromosomes and their
staining; Staining for glycogen, and proteins, Silver staining.
Taxidermy-stuffing of animals (fish, Reptile, Bird and a mam-
mal). Preparation of resin embedded specimens. Alizarine
preparation. Preparation of charts. Preparation of transparen-
cies slides.

PRACTICALS
1. Use and maintenance of microscopes. Light compound and dissect-

ing microscopes, Stereoscopic microscopes, Binocular microscopes.
2. Preparaton of Stains: Eosin, Borax Carmine, Haematoxylin,

Acetocarmine, Acid & Basic Fuschin, Methylene blue, Leishman
stain, Safranine, Light green.

3. Fixatives and mounting media: Bouin's fluid (alcoholic/aqueous),
Carnoy's fixatives, Glycerine, Canada balsm, DPX.

4. Hanging drop technique.
5. Micortomy: Preparation of Zoological permanent microslides (His-

tological)
6. Preparation of Sterile culture media : Solid/Liq. Cultures of some

protozoans and their maintenance.
7. Counting of cells by Haemocytometer .growth curve.
8. Use of ocular and Stage micrometer scales for measurement of mi-

cro objects.
9. Preparation of zoological museum specimens: Including life cycles.
10. Preparation of Zoological whole mounts.
11. Collection and preservation of Zoological materials for anatomical

& cytological studies.
12 Dissection and display of dissected specimen.

Practical Examination
Distribution of marks

          (50 Marks)
Q1. Dissection and its display with proper labeling.  . 10 marks.
Q2. Permanent stained micropreparation

Or
Double stained preparation 8 marks

Q3. blood smear by using nuclear stains. 7 marks
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Q4. Counting of blood cells by haemocytometer  …… 10 marks
Or

Measurement of micro-objects by coulometer
Q5. Submission of Zoological museum specimens, skeletons,

Models, charts, (At least 3 different types) are to be
Submitted at the time of examination. …… 5 marks

Q6. Practical record ……. 5 marks
Q 7 viva voce …….. 5 marks

Total : 50 Marks

19.  STATISTICS
The examination in Statistics of First & Second semester will

comprise of one theory paper each,  internal assessment and practical
examination. Theory paper will be of 3 Hrs. duration and carry 80 marks.
The internal assessment will carry 20 marks. The practical examination
will be of 4 hours duration and carry 50 marks.
The Distribution of marks for practical will be as follows :
1. Practical record  ------------------------------------------- 08 Marks
2. Practical Viva Voce ---------------------------------------- 12 Marks
3. Practical problems ---------------------------------------- 30 Marks

The  following syllabi is prescribed on the basis of six lectures per
week and six practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

The college imparting instructions in Statistics should provide 12 digit
desk model electronic calculators to the every student for practical work.

1S STATISTICS
UNIT I : Introduction to Statistics:

1.1 Meaning of statistics as Science, its importance and limi-
tations.

1.2 Scope of Statistics : In the field of Industry, Biological Sci-
ences, Medical Sciences, Agricultural Sciences, Manage-
ment Sciences, Education and Psychology.

1.3 Statistical Organizations in India and their functions : CSO,
NSSO, IIPS, ISI.

1.4 Types of Data : Qualitative and Quantitative data, nomial
and ordinal data, discrete and continuous data, frequency
and non-frequency data.

1.5 Primary and Secondary Data and its major sources.
1.6 Types of Scales : Nominal, ordinal, ratio and interval.

UNIT II : Presentation of Data :
2.1 Classification : Rules of Classification and its types.
2.2 Tabulation : Meaning of Tabulation & its types, construc-

tion of tables with one or more factors.
2.3 Frequency Distribution : Discrete and continuous frequency

distribution, cumulative frequency distribution, ogive
curves.

2.4 Central Tendancy : It's concept and its measures (A.M.,
weighted A.M., median, mode, G.M., H.M.) with its merits
and demerits.

2.5 Properties of A.M., relation between mean, mode and me-
dian, relation between A.M., H.M., G.M.

2.6 Partition values : Quartiles, deciles and percentiles.
UNIT III : Measures of Dispersion, Skewness and Kurtosis :

3.1 Range, Quartile deviation, mean deviation and its coeffi-
cients.

3.2 Standard deviation, root mean square deviation, variance
and various formulae for calculating variance, C.V.

3.3 Moments : Raw moments and central moments with its re-
lationship, effect of change of origin and scale on moments.

UNIT IV : Theory of Probability :
4.1 Permutation and combination theory, Binomial theorem.
4.2 Algebra of Events.
4.3 Concept of probability, Definitions of – (i) Random ex-

periment, (ii) Trial and Events, (iii) Exhaustive event, (iv)
Favourable event, (v) Equally likely event, (vi) Mutually
exclusive event, , (vii) Independent event & complemen-
tary event.

4.4 Classical and Statistical Probability with its limits, simple
numerical problems on probability.

4.5 Sample space, discrete sample space (finite & countably
infinite), Axiomatic probability, simple theorems on prob-
ability with additive and multiplicative law of probability.

4.6 Conditional probability, Independent events and Bayes
theorem.

UNIT V : Ramdom Variables and Mathematical Expectations:
5.1 Concept of random variable & its illustration by examples.

Discrete and Continuous random variables.
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5.2 Probability distribution of a r.v., discrete and continuous
distribution function, properties of distribution functions,
simple numerical problems on probability distribution .

5.3 Mathematics expectations and its properties. Numerical
problems on expectations.

5.4 Expectation of discrete and continuous r.v., expectation of
a linear combination of r.v., variance of a r.v. covariance
and its properties.

UNIT VI : Generating functions & Bivariate Distributions :
6.1 Probability generating function, moment generating func-

tion, relation between p.g.f. and m.g.f., properties of m.g.f.
6.2 Cumulant generating function and their properties.
6.3 Bivariate probability distributions (discrete and continuous),

joint, marginal and conditional probability mass functions.
6.4 Marginal distribution functions, joint density function, mar-

ginal and conditional density functions.
6.5 Stochastic Independence, numerical problems on bivari-

ate, marginal and conditional functions.
6.6 Addition and multiplication theorem of expectation.

List of Practicals : (1S Statistics)
1. Presentation of data by frequency table.
2. Calculation of arithmetic mean, median and mode for grouped and

ungrouped frequency distributions.
3. Calculations of harmonic mean and geometric mean for grouped and

ungrouped data.
4. Calculations of partition values as deciles, quartiles and percentiles.
5. Calculation of range, mean deviation and quartile deviation with its

coefficients.
6. Calculation of standard deviation and coefficient of variation for

grouped and ungrouped data.
7. Problems on calculations of moments (upto third order)
8. Problems on skewness and kurtosis.
9. Evaluation of probabilities using addition theorem.
10. Evaluation of probabilities using multiplication theorem.
11. Problems on conditional probability.
12. Determination of probability distribution of discrete random variables.
13. Determination of mathematical expectation and variance for discrete

and continuous r.v.
14. Computation of covariance between two variables.

Note : The practicals numbered 2, 4 and 6 may be performed on
MSEXCEL.

References for 1S and 2S (Statistics)
(1) Brase and Brase : Understandable Statistics.
(2) J.Medhi : Statistical methods, an introductory text.
(3) S.C.Gupta and V.K.Kapoor : Fundamentals of mathematical statis-

tics, Sultan Chand and Sons.
(4) Bhat B.R., Srivenkatramana T. and Rao Madhava K.S. (1997) : Sta-

tistics- A begineers Text Vol.-II, New Age International Pvt. Ltd.
(5) Goon A.M., Gupta M.K., Das Gupta B. (1999) : Fundamentals of

Statistics, Vol.-I & II, World Press, Calcutta.
(6) D.N.Elhance : Fundamentals of Statistics
(7) Spiegel M.R. (1967) : Theory and Problems of Statistics, Schaum's

Publishing Series.
(8) Croxton F.E., Cowden D.J., and Kelin S. (1973) : Applied general

Statistics, Prentice Hall of India.
(9) S.C.Gupta : Fundamentals of Mathematical Statistics, S.Chand Pub-

lication.
(10) B.L.Agarwal : Programmed Statistics, New Age International Pvt.

Ltd., New Delhi.
List of Equipments and Instruments  required for a Batch of Students
in U.G. Statistics Laboratory :-
(1) Twelve digit desk model electronic calculators 20
(2) Biometrica tables Vol.-I & II 02
(3) Seven figure logarithmic tables 10
(4) Statistical tables (compiled) 10
(5) Random Number Tables 10
(6) Personal Computer with Printer 05
(7) Statistical Poster and chart. 02
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20. COMPUTER SCIENCE
OR

20. COMPUTER APPLICATION
OR

20. INFORMATION TECHNOLOGY
The examination in Computer Science will comprise One theory Paper

and Practical examination for each semester. The theory paper will be of 3
Hours  Duration and carry 80 marks. The Practical examination will be of 4
Hrs duration and carry 50 marks.
The distribution of marks in Practical examination is given as. :
1) Program writing / execution (on group A & B ) : 30 marks
2) Practical / Record : 10 marks
3) Viva-voce : 10 marks
------------------------------------------------------------------------------------------

Total   50 marks
------------------------------------------------------------------------------------------

1S : Computer Science  or Computer Application or
Information Technology

Paper-I
Computer Fundamentals and C Programming

UNIT-I : Introduction to Computers :
Characteristics, classification of Computers, block diagram
of computer, memory and their types: Primary and second-
ary memory . Peripheral devices : Keyboard, mouse, scan-
ner, printers : Impact, Non-impact, DMP, inkjet , Laser.

UNIT-II : Introduction to OS :
DOS : Booting process, formatting, directory structure, FAT.
Internal DOS commands : REN, CD, MD,RD, DIR, DEL,
COPY, TYPE, DATE, TIME, COPYCON, PROMPT Exter-
nal commands: FORMAT , XCOPY, CHKDSK, PATH,
ATTRIB, AUTOEXEC. BAT, CONFIG.SYS Windows : In-
troduction, features, Windows Explorer Number system :
Decimal, binary, octal, hexadecimal and their conversions,
ASCII Code.

UNIT-III : Introduction to Internet : Direct, Types of Internet connec-
tion: Direct dial-up, broadband, Internet protocol : TCP/IP,
FTP, HTTP, Domain name e-mail address, WWW, web
browser : Internet Explorer. Netscape navigator, search en-
gines.

UNIT-IV : Programming Concept : Algorithm flowcharting programming
languages, assembler, interpreter, compiler programming pro-
cess : program design, coding compilation, Execution, test-
ing, debugging documentation structured programming : fea-
tures and approaches.

UNIT-V : Elements of C : Introduction to C, History, features structure
of C program, header file, character set, keywords, identifi-
ers, constants, variables, basic data types, symbolic constants,
typedef operators & Expressions : Arithmetic, Relational, logi-
cal assignment, Increment and decrement, precedence of op-
erators.

UNIT- VI : I/O Operations :
Formatted I/O : Printf ( ), Scanf ( ) , Unformatted I/O : getch
( ), getche ( ) , getchar ( ), putch ( ) , putche ( ), putchar  ( ),
gets ( ), Puts ( ) , Controal structure : if , if... else, nested if,
conditional operator , switch, goto, for, while, do..while, nest-
ing of loops, break, continue.

Books Recommended :
1) Computer fundamental : B Ram, Nas Age publication
2) Fundamentals of Computer : V. Rajaraman, PHI Publication.
3) Computer Fundamentals  : Preeti Sinha, BPB Publication.
4) Information Technology : Alexie and Mathews, Vijay Nikole

Publication.
5) IT Tools and Applications : Alexie and Mathews, Vijay Nikole

Publication.
6) Programming in  C : E algurusamy, TMH. Publications.
7) C Programming With C : Ravichandran.
8) Program with C : Byron Gottfried, schaum series Publication.
Practicals : Minimum 16 practicals based on
A. Unit-II, III and MS-WORD, MSEXCEL (Minimum 8 Practicals )
B. Unit-IV to Unit-VI (Minimum 8 Practicals)

21. COMPUTER APPLICATION  (VOCATIONAL)
The examinations in vocational subject Computer Application will

comprise of one theory papers and practical examination for each semester.
The theory paper will be of 3 hours duration and carry 80 marks. The
practical examination will be of 4 hours duration and carry 50 marks.
The distribution of marks in the practical examination will be as follows
1) Practical based on computer lab I 15 Marks
2) Practical based on computer lab II 15 Marks
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3) Viva Voce (based on lab.I & II) 10 Marks
4) Record/Practical Journal 10 Marks
-----------------------------------------------------------------------------------------

Total 50 Marks
------------------------------------------------------------------------------------------

Each unit of theory paper will carry two questions with internal
options to solve any one question. Candidates are required to pass separately
in theory and practical. The following syllabus is based in 8 theory periods
and 4 practical periods (of 2 terms of 2 periods) per week.

1S : Computer Application (Vocational) : Paper-I
Fundamentals of Computer Applications

UNIT-I  : Introduction to Computer : Characteristics, types of computers:
micro, mini, main and super, Block diagram of computer, types
of memories : RAM, ROM, PROM, EPROM, EEPROM, Cache
Memory, Secondary Storage Devices : hard disk, CD, DVD,
Pen drives.
I/O Devices : Keyboard, Mouse, Scanner, Touch Screen, light
Pen, Printers : Impact and non-impact, Monitors : VDU, LCD
& TFT, modem.

UNIT-II : Number System : Binary, Decimal, Octal and Hexadecimal and
their inter-conversion.
Operating System : Definition, Types and Functions of O.S(
Memory, File, I/O and Processor Management), Booting process.
Windows XP : Introduction, Features and taskbars, Desktop,
Customising Desktop, Icons.

UNIT-III : Internet : History, URL, Domain, Protocol(FTP,IPV4,IPV6), Wi-
fi, Internet Accounts : Dial up, direct access and broadband.
Web browsers: Internet Explorer , Opera, Search Engines.
E-mail: Using mail clients such as Microsoft Outlook & Web mail

Unit-IV : Programming Concept : Algorithm, flowcharting, types
programming languages, Programming process : Program
design, coding, compilation & Execution, testing & debugging,
documentation.
Data Structure: Types of DS, operations on DS, Linear
Array(Linear, Binary Search, Bubble Sort), STACK(Push,Pop),
Introduction to QUEUE

UNIT-V : Structured Programming : History and advantages of C language,
structure of C program, character set, identifiers, keywords,
constants and variables, symbolic constants, qualifiers, type
conversion.

Operators and Expressions : Types of Operators - Arithmetic,
Relational, logical, assignment, increment & decrement, bitwise.

UNIT-VI : I/O Operations : Formated I/O : printf( ), scanf( ) Unformated I/
O : getch( ), getche( ), getchar( ), putch( ), putche( ), putchar( ),
gets( ), puts( ).
Control structures : Branching -simple if, if-else, Conditional
operator( ? : ), nested if, switch.
Looping - while, do-while, for statements, comma operator,  goto
label, break, continue, nested loops: while, do-while,  for.

Books Recommended :
1) Computer Fundamentals & Networking-P.K.Sinha
2) Fundamentals of Computer - B.Ram
3) Internet Book - Clstenes
4) Information Technology - Alexies & Mathews - Vijay Nikole
Reference Books :
1) Fundamentals of Computer - V.Rajaraman
2) Computer Network-Andrew Tennanbaum
3) 3 Local Area Network - Keiser -TMH
4) I.T. tools and applications - Alexie & Mathews - Vijay Nikole
5) ABC of Internet - Christian Crumblish (BPB)
PRACTICALS :
Computer Lab.-I : Minimum 8 practical based on :
1) Windows 95/98/Me 2000/XP
2) M.S.Office (Word, Excel, Power Point)
Computer Lab.-II : Minimum 8 practical based on Unit-IV,V and VI.
Study tour : Study tour may be arranged to computer industry, software

development organisations, institute, software technology park,
I.T. park.

22. ELECTRONICS
General Provisions/Instructions

Part A
(i) The Examination in Electronics of each semester shall comprise of

one theory    paper  of 80 marks of three hours duration and internal
assessment of 20 marks.

(ii) Theory paper of each semester shall comprise of six units. Each unit shall
be completed in maximum 15 teaching periods of 48 minutes duration.

(iii) There shall six questions of twelve marks on each unit with alternate
choice and One compulsory question (08 subquestions of 01 mark
each) of 08 marks covering syllabi of all units (short answer type).
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Part B
(i) The Practical examination of each semester of the B. Sc. (Electronics

subject) shall be of 50 marks of 4 hours duration and shall be held at
the end of each semester at the places as decided by the university.

(ii) Distribution of 50 marks assigned to practical for (Semester I to V)
is as under-

1. Experiment : 30 Marks
(Construction, testing and performance)

2. Practical record : 10 Marks
3. Viva-voce : 10 Marks

———————————
Total : 50 Marks

(iii) Project will be given to a group of  not more than four students.
(iv) Teacher may adopt any innovative practice for demonstration of

practicals  on the aspects given.
(v) College/ Department may prepare laboratory manuals of experiments

Semester I
1S-Electronics

Basics of Electronics
Unit I : Passive Components and Network theorems

Introduction to Resistors, Capacitors, Inductors and
Transformers, Concept of ideal dc voltage and current source,
KVL, KCL, Thevenin’s, Norton’s, maximum power transfer,
Millman’s theorem (statement, proof, simple numerical
application for dc only).

UNIT II: Measuring Instruments :
Principles of voltmeter, ammeter, ohmmeter, Multirange DC
voltmeter, ohm per volt rating, loading effect, Multirange DC
Ammeter, Series & shunt type ohmmeter, Multimeter (uses &
drawback). CRO Block diagram & explanation, CRT
construction & working, uses of CRO (measurement of
frequency , amplitude& phase.)

Unit III : Semiconductor Diode and Regulated power supply:
Operation and characteristics of PN junction diode, Avalanche
and Zener  breakdown mechanism, Half wave and full wave
rectifiers (ripple factor, efficiency, PIV ratings), C, L and π
filters, Concept of unregulated and regulated power supply,
Zener diode voltage regulator, Three terminal IC regulator.

Unit IV : Bipolar Transistors:
NPN and PNP transistor (construction and working) CB, CE &
CC configuration, leakage currents, Input and output

characteristics of CE mode, relation between α and β  Load
line and operating point, Amplification action of CE amplifier,
biasing and stability, Self and fixed bias circuit.

Unit V : Switching and Optoelectronic devices :
Construction, working and characteristics of FET, MOSFET,
UJT, SCR,  relation of FET parameters, Construction, working
& characteristics of LDR, LED, photodiode,  photovoltaic cell(
Solar cell).

Unit VI : Integrated Circuits:
Introduction to IC technology, advantages and disadvantages,
Classification of ICs, Basic steps in fabrication of monolithic
ICs, Fabrication of diode, resistor & transistor. Scale of
integration upto V2LSI’,Basic concept of Embedded systems.

Books Recommended:
1) Basic electronics by B.L.Thereja (S.Chand and Company)
2) Digital and  Analog technique by Navneet, Kale and Gokhale
3) Element of electronics by Bagde and Singh (S.Chand and Company)
4) Principles of electronics by V.K.Mehta
5) Introduction to digital electronics by Mohinder Singh
6) Electrical and electronics measurement and  Instrumentation by A.K.

Sawhney
7) Text book of Electrical Technology by B.L.Thereja
Practicals: Minimum Ten experiments at least one on each of the following

      aspects.
1. Active and Passive components.
2. Network theorems, voltmeter, Ammeter, ohmmeter multimeter and

CRO.
3. Regulated power supply, rectifiers, filters, IC regulaters.
4. Bi-polar devices and its applications.
5. Uni-polar and optoelectronic devices and its applications.
6. IC testing, IC know how, IC connection, simple IC circuits, mounting

of IC on PCB and checking of voltage at each pin.

23. BIOCHEMISTRY
The examination shall comprise of two theory papers, one in each

semester and one practical in each Semester. Each theory paper will be of 3
Hrs. duration and carry 80 marks. The internal assessment will carry 20
marks. The practical examination will be of 6 to 8 hours duration in one day
and shall carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
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been divided into 6 units. There shall be one question on every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).
The distribution of marks in practical shall be as follows:
A) Any five tests for section –I - 15 marks
B) Any one experiment from sec-II - 10 marks
C) Any one Experiment from sec.-III - 10 marks
D) Viva Voce - 8 marks
E) Class Work & Practical Record - 7 marks

---------------------------------------------
                                                      Total - 50 marks

---------------------------------------------

1S  Biochemistry
Biomolecules  And Nutrition.

UNIT- I : Carbohydrates:
Defination,classification, asymmetric carbon, optical isomerism,
D &L isomerism,Epimerism,ring structure of pentoses &
hexoses,? ß anomers, mutarotation
Reactions of aldehyde, ketone groups & hydroxyl groups, amino
sugars, deoxy sugars, types of glycosidic bonds, structure,
occurence & biological importance of polysaccharides like
starch,glycogen,cellulose & mucopolysaccharides like
heparin,hyaluronic acids,chondratin sulphates.

UNIT-II: Lipids:
Defination & classification.Fatty acids: introduction,
nomenclature, structure & properties of saturated & unsaturated
fatty acids, cis & trans isomerism, positional isomerism,
triacylglycerols; nomenclature, structure & characterization of
fats(hydrolysis,saponification value,acid value,rancidity of
fats,iodine number)biological significance of fats, structure &
functions of lecithins, cephalins, phosphoinositides &
spingomyelins,glycolipids-cerebrosides,gangliosides &
steroids(properties & functions of ergosterol,cholesterol,bile acids)

UNIT- III: Proteins:
Defination,classification based on solubility, shape composition
& function.Amino acids: classification, structure & isomers of
standard amino acids, Zwitter ionic structure
Physiochemical properties, glucogenic & ketogenic amino acids,
non proteinous amino acids(ornithine,citrulline & ß
alanine)Peptides: structure o0f peptide bonds, important peptides

(structure & functions).
Protein structure: Levels of structure,forces stabilizing the tertiary
& quaternary structure of proteins, Denaturation & renaturation
of proteins,salting in and salting out of proteins, structure &
biological functions of  fibrous proteins
(keratins,collagen,elastins), globular proteins(hemoglobin &
myoglobin) catalytic proteins.

UNIT-IV : Nutrition, Balanced diet & Minerals:
A) Energy value & nutritional importance of carbohydrates,

lipids & proteins, essential amino acids, essential fatty acids,
complete & incomplete proteins, calorie malnutrition,
obesity and fatty liver.

B) Balanced diet, dietary standards, infants diet, diet during
pregnancy & diet for old persons, RQ, BMR & SDA.

C) Importance of minerals like Na,K, Fe,Cu,Mg,Ca,P,Co,I,&
Mn in nutrition.

UNIT- V : Nucleic Acids & Porphyrins:
A) Nucleic acids: Structure of nitrogenous bases, nucleosides,

nucleotides, structure of DNA & RNA. denaturation &
annealing of DNA, evidence that DNA is genetic material,
gene ,genome, chromosomes.

B) Chemistry of porphyrins nucleus: Classification, important,
metalloporphyrins (hemoglobin, cytochromes,
chlorophyll)Bile pigments: chemistry & physiological role.

UNIT-VI : Vitamins & Hormones:
A) Vitamins: Chemistry, sources, daily allowances function &

deficience of water soluble & fat soluble vitamins.
B) Hormones : Defination, classification, mode of action & target

sites, chemistry & function of hormones of pituitary, thyroid,
parathyroid, adrenal, pancreas, gonads & corpous luteum.

PRACTICAL
Section I : Qualitative Tests and Biochemical Preparations.

a) Qualitative tests for carbohydrates.
b) Qualitative tests for proteins, lipids and amino acids.
c) Preparation of buffer of different pH.
d) Measurement of pH of given sample by Universal indicator

solution, pH strip and pH meter.
Section II: Titrometry

a) Determination of acid value of fat.
b) Determination of Saponification number of oil.
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c) Estimation of Glycin by Formal titration.
d) Estimation of ascorbic acid by Dye method.

Section III: Colorimetry
a) Verification of Beer’s Lambert’s law.
b) Estimation of Protein by Biuret method.
c) Estimation of Protein by Lowry's method.

24. MICROBIOLOGY
The examination shall comprise of two theory papers, one in each

semester and one practical in each Semester. Each theory paper will be of 3
Hrs. duration and carry 80 marks. The internal assessment will carry 20
marks. The practical examination will be of atleast 4 hours duration in one
day and shall carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question on every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

1S-Microbiology
Fundamentals of Microbiology and Microbial Physiology

UNIT I : A. History of Microbiology:
a. Discovery of microscope- Leeuenhoek, Robert Hook.
b. Controversy over Spontaneous, generation, Contributions

of Aristotle, Redi, Needham, Schulze and Schwan,
Schroder& Vandusch, Louis Pasteur, John Tyndall

c. Germ theory of diseases- Joseph Lister, Koch postulates,
River postulates.

d. Pure culture concept- Joseph Lister, Koch, DeBarry.
B. Scope of Microbiology as a modern Science.

a. Industrial Microbiology, Environmental Microbiology,
Medical microbiology, Food and Dairy Microbiology, Ge-
netic engineering and Biotechnology.

b. Different types of Microorganisms (outline)
c. Distribution of Microrganisms in nature, and their benefi-

cial and harmful activities.
UNIT II : A. Microscopy:

i) Definitions- Magnification, Resolving power, numerical ap-
erture, focal length, Working Distance Aberrations,

ii) Objectives- Functions, low and high power objectives, Oil

Immersion objectives,
iii) Ocular- Functions, Huygenian, Ramscden, Hyperplane and

compensating.
iv) Condensor- Functions, Abbe, parabolic
v) Iris diaphragm

B. Principles, construction, ray diagram and applications:
i) Compound Microscope,
ii) Darkfield Microscope,
iii) Phase Constrast microscope
iv) Fluorescent Microscope,
v) Electron Microscope.

C. Staining:
Dyes and Staining,- Definations, auxochromes, Chro-
mophore, mordents, chromogens, Leucostains, Principles
and Methods of the following techniques:

i. Simple staining
ii. Differential- Gram, Acid fast,
iii. Structural-Endospore, flagella.

UNIT III : Classification of Microorganisms:
A. Bacterial Classification:

i. Definition- Taxonomy, Classification, Taxonomic rank,
Identification, Nomenclature,

ii. Bergy’s manual of systematic Bacteriology, General char-
acteristics enlisting all partswith major characters and ex-
amples( Vol.I to IV)

iii. Methods of Classification: Intuitive,Numerical taxanomy,
Genetic relatedness,

B. General characteristics of :
i. Viruses,
ii. Fungi (Including yeasts)
iii. Actinomycetes,
iv. Mycoplasma and Rickettsia
v. Algae

UNIT IV: Structural Organization of Bacteria:
a) Concept of prokaryoes and Eukaryotes; Comparison and

Differences.
b) Typical Bacterial cell
c) Shape, Size and Arrangement of Bacteria
d) Structure and functions of following:
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i. Capsule and slime layer
ii. Cell wall- Gram positive and Gram negative bacteria.
iii. Cytoplasmic membrane- fluid mosaic model
iv. Flagella- Arrangement, Mechanism of flagellar move-

ment.
v. Pili-Arrangement and function
vi. Ribosomes- Procaryotic and Eucaryotic
vii. Plasmid- Definition, General characters, classes
viii. Bacterial chromosome
ix. Endospors- Structure and arrangements.

UNIT V: A. Microbial Nutrition:
i. Basic Nutritional Requirements: Soures of C, N, O, P, S,

Energy, Macronutrients, Growth factors, water etc.
ii. Media; Synthetic, Nonsynthetic , Liquid and Solid, Semi-

solid, Differential, Enriched, Selective media. Role of beef
extract, yeast extract, peptone, agar and gelatin.

iii. Determination of nutritional requirements: Auxanographic
technique, Replica plating technique.

iv. Nutritional classification; on the basis of source of carbon
and energy

B. Pure Culture Techniques:
i. Definition- Pure and Mixed culture:
ii. Methods of Isolation of Pure culture, Serial dilution, Streak

plate, pour plate, spread plate, Enrichment culture, and
Single cell isolation method.

iii. Methods of preservation of pure culture- Agar slants, Sa-
line suspension, Overlaying with oil, Freeze drying.

UNIT VI: Reproduction and Growth of Bacteria:
a) Reproduction: Binary fission, Budding, Fragmentation,

Sporulation,
b) Growth rate and generation time- Definition, mathematical

expression.
c) Bacterial growth curve
d) Synchronous culture: Definition, methods of isolation

(Helmstetter- Cummings Technique) and application.
e) Continuous culture: Definition, method (chemostat, and

Turbidostat Techniques ) and Application.
f) Measurement of Growth:

i. Cell number measurement- Breed method, Colony count

ii. Cell mass measurement- Dry weight and Turbidity mea-
surement.

iii. Cell activity measurement- Biochemical activity
iv. Factors influencing bacterial Growth- Temperature, pH,

Gaseous.
Microbiology Practicals
1. Microscopy:

i. Different parts of compound microscope
ii. Use and Care of compound microscope

2. Construction, operation and utility of Laboratory equipments;
i. Autoclave
ii. Hot air oven
iii. Bacteriological Incubator
iv. pH meter
v. Centrifuge
vi. Colorimeter/ spectrophotometer
vii. Anaerobic Jar
viii. Bacteriological filters
ix. Laminar air flow
x. Air sampler
xi. BOD incubator

3. Preparation of Nutrient media:
i. Nutrient broth
ii. Nutrient agar
iii. PDA

4. Demonstration of bacteria from; Soil, Water, Air, Milk, Skin
5. Microscopic Examination of bacteria

i. Monochrome staining
ii. Gram’s staining
iii. Acid fast staining
iv. Negative staining
v. Endospore staining

6. Hanging drop technique to demonstrate Bacterial motility
7. Measurement of size of bacteria
8. Cultivation and Demonstration of

i. Yeast- Saccharomyces cereviceae, Candida albicans.
ii. Molds- Mucor, Rhizopus, Penicillium, Aspergillus
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9. Demonstration of
a) Protozoa-E.histolitica,Paramoecium
b) Algae – Anabena , Nostoc, Spirogyra

10. Isolation of Pure culture by
i) Streak plate ii)   Pour plateiii)   Spread plate .

11. Enumaration of bacteria in the given sample by standard plate count
12. Demonstration of Replica plate technique / auxanography.

Distribution of Marks
Ist Semester Microbiology Practicals

1. Major Experiment - 15 Marks
2. Minor Experiment - 10 Marks
3. Viva –Voce - 10 Marks
4. Spotting - 10 Marks
5. Laboratory Journal - 05 Marks

----------------------------------
Total    50  Marks

List of Books Recommended For 1S and 2S Microbiology
1) General Microbiology : Stainer, Roger et. al.
2) General Virology : Luria, S.E.
3) Handbook of Genetics : Esser, K.
4) Fundamentals Principles of : A.J. Salle.

 bacteriology
5) Microbiology : Pelczar, Chan, Krieg.(TMH)
6) Fundamental of Microbiology : Frobisher
7) General Microbiology Vol. I & II : Power & Daginawala.

(Himalaya Publication)
8) Zinsser Microbiology : W.K. Joklik
9) General Microbiology : W.G. Walter
10) Elements of Microbiology : M.J. Pelozar & E.C.S. Chan
11) Essays in Microbiology : J.N. Norris & M.H.

Richmond
12)  Microbiology : L. Mckane & J. Kandel

(Essentials & Applications)
13) Basic Microbiolgy : Volk
14) Chemical Microbiology : Rose
15) Microbiology : Paul A. Ketchum.

(Introduction to Health of Professional)

16)  Molecular Biology of the gene : J.D. Watson.
17)  Molecular Genetics : Taylor J.H.
18) Gene Expression Vol. I, II III, IV : Lewin
19) Elementary Microbiology : Modi (Akta Prakashan)

Vol. I & II
20) Basic experimental : Ronald M., Atlas, & Alfred

Microbiology Miller E.Brown, Kenneth
W. Dobra, Lionas  (1986)
(Prentice Hall - 316 PP)

21) General Microbiology : Robert F.Boyd (1984) times
mirror / mosby college, Pub.
22 PP.

22) Fundamentals of Biostatistics : Satguru Prasad, Emkay
(Biometry) Publications, Delhi.

23) Text Book of Microbiology : Dubey & Maheshwari
(S.Chand, Publication)

24) Introduction to Computer by : Shrivastav  (Macmillan)
25) Fundamentals of Computer : Rajaraman (PHL)
26) Office automotion : Bajaj (Macmillan)
27) Computer made simple : Taxilli.

List of Books For PRACTICALS
1) Microbes in Action : Seely, Wander Mark

Tarporewala, Bombay
2) A Mannual of Microbiology : A.J. Salle.

Methods
3) Medical Microbiology Vol. II : R. Cruickshank
4) Microbiology Methods : Collins
5) Difco mannual
6) Bacteriological Techniques : F.J.Baker
7) Introduction to Microbial : Gunasekaran

Techniques
8) Biochemical methods : Sadashivam & Manickam
9) Laboratory Fundamentals of : Alcamo, I.E., Jones and

Microbiology  Bartlett Publishers.
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25. FOOD SCIENCE
The examination in Food Science of First semester shall comprise

of one theory paper,  internal assessment and practical examination. Theory
paper will be of 3 Hrs. duration and carry 80 marks. The internal assessment
will carry 20 marks. The practical examination will be of 6 to 8 hours
duration and carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).
The distribution of marks in practical shall be as follows:
 A) Two short experiment - 20 marks (10 Each)
 B) One long experiment - 15 marks
 C) Viva voce - 10 marks
 D) Practical Record - 5 marks

---------------------------------------------
                                              Total - 50 marks

---------------------------------------------

1S  FOOD SCIENCE
BASIC CHEMISTRY OF FOODS

UNIT - I Concept of Food Science :
Introduction and Definition of Food Science.
Unit Operation: Definition of SI Unit of length, Weight ,Volume.
Composition, formula and definition mole, atomic weight,
equivalent weight and molecular weight.
Temperature (Conversion of Celsius Scale to Fahrenheit Scale).
pH and buffer :Definition, ionization of acid  (weak and strong
acid, measurement of pH, pH value of some common food
substances)
Important Terminologies (Definition and Relevance, Melting
point, Boiling point, Smoking point, Surface Tension, Sol, Gel,
viscosity, Emulsion & foam.)
Physical and chemical properties Melting point, Boiling point,
Smoking point, Surface Tension, Sol, Gel, viscosity, Emulsion
& foam.

UNIT - II Introduction and Terminology :
a)  Food, Nutrition, Nutrients, Calories, Health, Malnutrition.

Balanced Diet, Basic food groups.

Recommended Dietary Allowances of All Age Group.
S.D.A. of Protein
Determination of Energy value of food stuff, calorimetry etc.
Concept of BMR
Factors affecting BMR : Age, body size, body
composition and health.

UNIT – IIICarbohydrates:
Definition, Composition, Classification,Food Sources,
Functions of monosaccharide, disaccharides and
polysaccharides.
Sugar:  Sources of Sugar, Classification of Sugar, Properties of
Sugar. Polysaccharides, Classification.
Starch: Structure, Amylose and Amylo Pectin.
Pectic Substances: Occurrences and Uses, biological
importance.
Energy value and nutritional importance of carbohydrates.
Role of fiber in diet.

UNIT – IVProteins :
Definition, Composition, Classification and Food Sources of
Protein (good and poor sources).
Classification of Amino Acids, Essential and Non-Essential
Amino Acids, Food Sources of Essential Amino Acids.
Function of Protein, Properties of Protein.
Denaturation of Protein, Factor Affecting Denaturation of
Protein.

UNIT – V Fats and Lipids :
Definition and Formulas of Fats and Lipids.
Definition of Saturated and Unsaturated of Fatty Acids.
Food Sources of Fats, Oils, Saturated and Unsaturated Fatty
Acids.
Properties of Fats and Lipids.

UNIT – VI Vitamins and Minerals:
History, Introduction, Definition of Vitamins and Minerals.
Formula and Food Sources of vitamins and minerals.
Classification of vitamins and minerals.
Requirement of vitamins and minerals in different age groups.

Practical
1. Preparation of Samples .
2. Preparation of Standard Solutions.
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3. Identification of ash value of Food Stuff.
4. Moisture content of Food Stuff.
5. Determination of acidity and pH of Food.
6. Qualitative test for Carbohydrate
7. Qualitative test for  Protein
8. Estimation of Total hardness of water using EDTA
9. Detection of presence of Starch by Iodine Test.
10. Estimation of Fat by Soxhelt Apparatus.

26. INDUSTRIAL MICROBIOLOGY
The examination in Industrial Microbiology of First semester shall

comprise of one theory paper,  internal assessment and practical examination.
Theory paper will be of 3 Hrs. duration and carry 80 marks. The internal
assessment will carry 20 marks. The practical examination will be of 5
hours duration in one day and carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).
The distribution of marks in practical shall be as follows:
A) Two short experiment -20 marks (10 Each)
B) One long experiment -15 marks
C) Viva voce -10 marks
D) Industrial Study Tour Report -03 marks
E) Practical Record -02 marks

---------------------------------------------
          Total     - 50 marks

---------------------------------------------

1S  INDUSTRIAL MICROBIOLOGY
Fundamentals of Industrial Microbiology

UNIT-I : Introduction to Industrial Microbiology
a) Definition, basic concepts of Microbiology

(i) Discovery of Microorganism
(ii) Distribution of micro organisms in nature.
(iii) Beneficial and harmful activity of micro organisms.
(iv) Basic and applied branches of microbiology.

b) Development and scope of Industrial Microbiology
(i) Definition, basic concepts of fermentation

(ii) Products-curd and yoghurt, pickles
(iii) Contemporar y  fermentations  –  organic  acids-vin-

egar  and  citric acid, antibiotics, enzymes, vitamins.
c) Study of  Industrially Important Microorganisms

General  char acteristics,  Structures,  Modes  of    reproduc-
tion  and industrial importance of : Yeast,  Bacteria, Actino-
mycetes, Fungi, and Algae.

UNIT-II :Microbial Growth :
a) Microbial growth characteristics and its significance in

fermentation
i) Batch cultures - phases of growth and measurement

of growth
ii) Continuous cultures – characteristics and maintenance
iii) Diauxic, synchronous and fed batch cultures

b) Effect of environmental factors on growth of microorgan-
isms: Temperature,  osmotic  pressure,  hydrostatic  pres-
sure,  surface  tension, UV light, pH and heavy metals.

UNIT-III :Production strain in Industries :
1. Screening of industrial microorganisms

a) Primary Screening of -  i. Antibiotic producers,
ii. Organic Acid producers

b) Secondary screening
2. Methods of Stock pure culture isolation, Culture Mainte-

nance
UNIT-IV :Fermentation media and Inoculum Preparation :

a) Basic components – water, sources of energy, carbon, nitro-
gen, minerals

b) Special ingredients – growth factors, buffers, precursors, in-
hibitors, inducers, antifoam agents,  oxygen requirements,
redox potential

c) Types of media used- synthetic,natural–industrial and agri-
cultural wastes

d) Raw materials – Ideal characters and types of raw materials
used in industry.
Inoculum Preparation : Inoculum build up technique.

UNIT-V : Types of Fermentation :
1. Concepts of axenic and mixed cultures in fermentations,
2. Types of Fermentations- Batch and continuous fermentations,

Dual and multiple fermentations
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UNIT-VI :Industrial Sterilization :
(a) Introduction
(b) Principles of Sterilization
(c) Sterilization of Equipments
(d) Sterilization of Production Media
(e) Sterilization of Air by Filtration

Practicals :- Semester-I
1. Study of laboratory equipments:

a) Optical compound microscope b)  Incubator
c) Hot air oven d)   Autoclave
e) Centrifuge f)   Membrane filter
g) Colorimeter h)  pH meter

2. Preparation and sterilization of media suitable for the growth of:
a) Bacteria – Nutrient agar/soil extract agar/soybean casein

digest agar
b) Fungi – Potato dextrose agar/Czapek Dox agar
c) Yeasts – Glucose yeast extract agar/ Sabouraud’s agar
d) Actinomycetes – Glycerol Asparagine agar/coconut water agar
e) Lactic  acid  bacteria  –  Neutral  red  chalk  lactose ( N R C L )

agar atypical peptone tryptone (APT) agar
f)  Algae – Geitler’s medium

3. Isolation  and  cultivation  of  microorganisms  from  appropriate
sources  on  the media described above and their microscopic exami-
nation.
a)  Bacteria – From soil, monochrome and Gram staining
b) Fungi – Aspergillus and Penicillium from soil, lactophenol

mounting
c) Yeasts – Saccharomyces cerevisiae, monochrome staining
d) Actinomycetes  –  from  soil  and  cultivation  using  coverslip/

slide/agar cylinder methods and direct microscopic observation
e) Lactic acid bacteria – from curd or buttermilk, gram staining
f) Algae – from appropriate sources, direct microscopic observation

4. Effect of temperature, pH and osmotic pressure on growth of
bacteria

27. BIOTECHNOLOGY (REGULAR / VOCATIONAL)
The examination shall comprise of two theory papers, one in each

semester and one practical in each Semester. Each theory paper will be of 3
Hrs. duration and carry 80 marks. The internal assessment will carry 20
marks. The practical examination will be of atleast 4 hours duration in one
day and shall carry 50 marks.

The  following syllabi is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question on every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

1S  BIOTECHNOLOGY
Cell Biology & Biomolecules

UNIT-I : Evolution of Cell & Introduction to Biotechnology
Cell as a Basic Unit of Living Systems, The cell theory and
Exceptions to the cell theory.
Precelllular evolution: Formation of first cell, properties, RNA
world, Oparin Haldane concept, Miller experiment and
Endosymbiont Theory.
Prokaryotic and Eukaryotic cells, Evolution of Multicellular
Eukaryotes.
A detailed classification of cell types within organisms and Cell
Diversity.
Biomolecules to Biotechnology : Definition, origin, historical
background and scope.

UNIT-II  : Biomolecules –I Carbohydrates & Lipids
Scope and Importance of Biomolecules, Nature of Biological
materials, General Properties of Organic and Inorganic
compounds, Hydrophillic and Hydrophobic groups in
Biomolecules.
Carbohydrates: Classification, Properties, Structure and
Biological Importance.
Lipids: Classification, properties, structure  and Biological
Importance

UNIT-III : Biomolecules –II Nucleic Acids and Proteins
Nucleic Acids:  Nitrogeneous bases, nucleosides, nucleotides,
structure and function of DNA, mRNA, rRNA, tRNA.
Proteins: Classification of amino acids and proteins, Peptide
Bond, Biological importance, Level of Organization of Protein
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Structure.
Enzymes: Nomenclature and Classification, Effect of
Temperature, pH, Substrate concentration and enzyme
concentration on enzyme activity.
Applications of enzymes in Industries, Food processing,
Medicines and Diagnostics.

UNIT-IV : Structure and Function of Cell Organelles
Plant cell wall, Cell Membrane (Models of Membrane i.e.
Danielli Davson, Robertson, Singer Nicholson), Mitochondria,
Chloroplast, Lysosome, Golgi complex, Vacuoles, Endoplasmic
reticulum (Types), Peroxisome, Ribosome, Nucleus.

UNIT-V : Cell Transport and Fractionation
Cell Transport across membrane (Active, Passive, Diffusion,
Osmosis, Transporters, Ion channels).
Density Gradient centrifugation, Differential Centrifugation,
Cell lysis methods (enzymatic, Chemical, physical,
Mechanical).  Identification of Sub-cellular  fractions
(Mitochondria, Chloroplast, Nucleus, Lysosome, Peroxisome).

UNIT-VI : Cytoskeleton, Cell Division and Stem Cells
Cytoskeleton (Microtubules, microfilament and intermediate
filament) and cell locomotion.
Cell Division, Cell cycle and Cancer.
Cell-cell signaling, Cell-cell adhesion, Cell junction.
Stem cells : Properties and applications.

Practicals.
1. Cell diversity in plant tissue and animal tissue.
2. Test for carbohydrates (Molisch, Fehling, Benedicts, Iodine, Barfoad,

Osazone etc).
3. Test for fats/lipids (Saponification, Emulsification, Formaldehyde

– H2SO4 test).
4. Test for proteins (Biurete, Ninhydrin, Millon, Xanthoprotic, Coagu-

lation, Precipitation).
5. Quantitative determination of sugar in urine and blood sample.
6. Estimation of Proteins.
7. Estimation of RNA and DNA.
8. Chromatographic methods for separation of Biomolecules.
9. Demonstration of Osmosis.
10. Demonstration of Diffusion.
11. Cell lysis methods

12. Density gradient centrifugation.
13. Differential centrifugation.
14. Identification of sub cellular organelle (any one)
15. Mitosis.
16. Meiosis.
Distribution of Practical Marks :-

(1) Major Experiment 12 Marks
(2) Minor Experiment 08 Marks
(3) Spotting 10 Marks
(4) Viva 10 Marks
(5) Practical Record 05 Marks
(6) Study Tour/Visit 05 Marks

--------------------------------------------------
Total 50 Marks

---------------------------------------------------
Reference Books :- (Fir Sem-I)
(1) Cell Biology – C.B.Powar, Himalaya Publishing House.
(2) Cell and Molecular Biology – P.K.Gupta, Rastogi Publication Meerut.
(3) Biochemistry - C.B.Powar.
(4) Biochemistry – Lehninger
(5) Essentials of Biochemistry – Dr.U.Satyanarayana, Books and Allied

Pvt. Ltd.
(6) Cell & Molecular Biology – Loddish.
(7) Cell Biology – Cooper.
(8) Cell and Molecular Biology – D.Robertis.
(9) Biochemistry – J.L.Jain.
(10)  An Introduction to Practical Biochemistry – David Plummer.
(11) Laboratory Mannual in Biochemistry – Jayraman.

28.  BIOINFORMATICS
1S   Bioinformatics

Elementary  Mathematics & Statistics
UNIT I : Types of  functions,  d-neighbourhood of point,  Limit of function,

Continuity of function, Theorems on Limits and Continuity of
functions.
Differentiation of function. Its physical significance.
Differentiation of  Sum, Difference, Product, Ratio of Functions.
Derivative of Trigonometric, Exponential, Logarathmic, Inverse
trigonometric, Polynomial, Implicit functions. Increasing and
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Decreasing functions. Maxima and Minima. Derivative as a rate
of change.

UNIT II : Integration of a function , Finding a function from its derivative,
Integration of Sum, Difference and Product of two Functions .
Integration by substitution.  Integration by partial Fractions .
Definite integral  . Definite integral as limit of sum.  Calculating
Areas and Volumes  of  bounded regions.

UNIT III : Differential equation, its Formation.  Its general solution and
particular solution. Order and degree of differential equation.
First order differential equation. Variable separable  method.

UNIT  IV: Representation of data. Discrete data, continues data, Histogram,
PolyGram’s Frequency curves, Mean, Variability of data- the
standard deviation, Median, quartiles, percentile, Skiwness, Box
and Whisker diagrams.
Regression and Correlation, Scatter diagrams, Regression
function, Linear correlation and regression lines, Product
moment correlation coefficient.

UNIT V : Probability : Experimental probability, probability when
outcomes are equally likely, subjective probabilities,
Probabilities law. Probability rules for combined events,
conditional probability and independent events, Probability trees.
Bayes theorem.

UNIT VI : Random Variables and Distributions :  Discrete and Continuous
Random Variables, Cumulative distribution function, Probability
mass function and Probability density function, Expectation of
random variables – Experimental Approach and theoretical.

Practical-I : Elementary Mathematics and Statistics :-
1. Measures of dispersion- Range, Quartile deviation and mean deviation.
2. Computation of rank correlation coefficient.
3. Simple problems on probability- Law of addition, Law of

multiplication.
4. Large sample test.
5. Application of Chi-square distribution.
6. Random Sampling- SRSWOR and SRSWR.
7. Fitting of binomial distribution.
8. Fitting of normal distribution.
9. Problems on Mean and Mode.
10. Problems on order and degree of differential equation.
11. Standard deviation and coefficient of correlation.

12. Handling of different formula / function.

Distribution of Practical Marks :-
(1) Two Major Experiments 40 Marks
(2) Class Record 05 Marks
(3) Viva-voce 05 Marks

-------------------------------------------------------------------
Total 50 Marks
-------------------------------------------------------------------

Books Recommended :
1) Binmore : "Mathematical Analysis", Cambridge University Press.
2) Edward Batschelet : “ Introduction to Mathematics for Life Sciences”

3rd Edition(1992).
3) Edwards , J:”Differential Calculas for Beginners”, MacMilan and

Co.ltd (1963).
4) Edwards , J:” Integral  Calculas for Beginners “, AITBS Publishers

& Distributors(1994).
5) GorakhPrasad :” Differential Calculas “,  Pothishala Pvt Ltd,

Allahabad
6) GorakhPrasad :” Integral Calculas “, Pothishala Pvt Ltd, Allahabad.
7) S.Dobbs and J.Miller, (2002), ‘Statistics (Advanced Level Math-

ematics) : Cambridge.
8) Narayanan, S. and Manicavachaagam Pillai, T.S. (1993) “Calculus,

Vol. I and II”; Vishwanathan Printers and Publishers.
9) Veerarajan, T. (2003) “Engineering mathematics”; Third Edition, Tata

McGraw Hill Publishing Co. Ltd, New Delhi.
10) Veerarajan, T. (2003) “Trignometry, Algebra and Calculus”; Third

Edition, Tata McGraw Hill Publishing Co. Ltd, New Delhi.
11) Sharma, A.K. (2005) “Text Book of Integral Calculus”, Discovery

Publishing House.
12) Grewal, B.S. (2000) “Higher Engineering Mathematics”; Thirty sev-

enth edition, Khanna Publishers, New Delhi.
13) E. Horowitz and S. Sahani, “Fundamentals of Data structures”,

Galgotia Booksource Pvt. Ltd., (1999)
14) Ellis Horwitz, Sartaz Sahani and Sanguthevar Rajasekaran, (1999),

“Computer Algorithms”, Galgotia Publications
15) T .H. Cormen, C. E. Leiserson, R .L. Rivest (2001)  “Introduction to

Algorithms”, 3rd Ed PHI.
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29. APICULTURE

The examination in Apiculture will comprise of one theory paper to
each semester of 100 marks each which include 80 marks for theory and 20
marks for internal assessment and practical of 50 marks. Each theory paper
shall be of 3 hours duration and practical of 6 hours duration. The syllabi is
based on 6 theory periods and 6 practical periods per week.

1S-APICULTURE
(Fundamentals of Bee Keeping)

UNIT-I:A)Fundamental requirement of bee keeping, knowledge of bees,
bee plants, equipment and products.

B)Apis, species, identification of Apis, A florea, A dorsata, A.
mellifera, A Cerena, subspecies, varieties and races.

UNIT-II : Estimation of stocking capacity and estimation of yield per hive,
migration routes of colonies, native residents, reception to beekeeping
– tribal population, collecting information of cultivated crop.

UNIT-III: Beekeeping Equipment :- Types of hives, its components,
dimension, equipment for protection, feeding. Bee management
equipments, was extraction & honey extraction equipment &
manufacturing of comb foundation sheet.

UNIT-IV: Apiary Management – Method of handling recognisation of
queen, its age, health, egg laying behaviour. Brood food
condition. Drone breeding, queen cells formation, laying
workers, feeding, uniting, dividing, closure of queen gates etc.
Sanitation, Routine forage and other activities, cleaning.

UNIT-V: Establishment of Apiary :- Choice of site, climatic condition,
topography, availability of water, flora. Optimum number of hive
in relation to available of flora within fornging range over stocking.

UNIT-VI: Individual Colony Records :- Colony number, strength, food
storage, honey yield. Pollen income.

Semester-I
Practical-I

Practicals :-
(1) Study of Identification features of honey bees :-

A.melifera, A.Carana, A.Dorsata, A.Florea, A.Trigona.
(2) Study of mouth parts of Bees.
(3) Study of bee string.
(4) Study of bee hives (Carana, Melifera)
(5) Study of hive tools.
(6) Study of Castes of honey bees.

(7) Study of honey extraction machine.
(8) Study of wax extraction machine.
(9) Manufacturing of comb foundation sheet.
Field Study :-
1. Inspection of bee colonies.
2. Counting of pollen load.
Distribution of Marks :- Duration : 4 Hours
1. Identification and comments on honey

bee types (Any four)16
2. Mounting of bees mouth parts 09
3. Bee hives & bee equipments. 10
4. Practical Record 05
5. Field diary 05
6. Viva-voce 05

————————————————————
Total 50

 ————————————————————
(Note : List of Reference Books and Required equipments is given at

the end of syllabi of Semester-II, Apiculture.)

 30. Forensic Science
(Effective from session 2015-16)

The examination in Forensic Science of First semester shall
comprise of one theory paper, internal assessment and practical examination.
Theory paper will be of 3 Hrs. duration and carry 80 marks. The internal
assessment will carry 20 marks. The practical examination will be of 4 to 6
hours duration and carry 50 marks.
            The following syllabus is prescribed on the basis of six lectures per
week and 6 practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

B.Sc. Part- I (Semester- I)
1S Forensic Science

(Basics of Forensic Science)
Total Lectures: 84           Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit I : Developmental Growth of Forensic Science 14L

Introduction to Forensic science – nature, need and function.
Laws and Principles, basics of Forensic Science. Historical
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development and scope of Forensic Science in India.
Investigating officers and their assigned role and duties. Global
perspective in the field of forensic science: history, development,
education and training. Organizational setup of forensic science
lab and other national & international agencies. Ethical issues
in Forensic Science.

Unit II  : 14L
A)Forensic Science Laboratories and Facilities [5L]

Growth of Forensic Science Laboratories in India – Central and
State level Laboratories. Services and functionalities provided
by various FSLs. Various divisions in the FSL.

B) Recognition of Bloodstain Patterns  [9L]
History of Bloodstain Pattern interpretation, properties of human
blood, target surface considerations, Size, Shape and Directionality
of bloodstains, Spattered blood, other Bloodstain Patterns,
interpretation of Bloodstain on clothing and footwear,
Documentation and Photography for Bloodstain Pattern Analysis.

Unit III: Crime and Crime Scene management 14L
Criminals, criminal behavior, Crime Scene survey, physical
evidence, collection  preservation  types and importance of
criminal investigations. Components of Crime Scene Management
– Information management, manpower, technology & logistics
management, role of crime scene managers and first responding
officers. Crime Scene Reconstruction: defining crime scene
reconstruction, nature & stages of crime scene reconstruction.

Unit IV : Impressions and Prints 14L
Finger prints: Nature, Location, collection and evaluation,
taking control samples, Forensic Significance.
Footprints: Importance, Gait Pattern, Casting of footprints in
Different medium, Taking Control samples.
Tire Marks/prints and Skid marks, taking control samples,
Forensic Significance.
Lip Prints: Nature, Location, collection and evaluation, taking
control samples, Forensic Significance.
Bite Marks: Nature, Location, collection and evaluation, taking
control samples, Forensic Significance.
Ear Prints: Nature, Location, collection and evaluation, taking
control samples, Forensic Significance.

UNIT V :  Forensic Documents 14L
Various types of forensic documents: genuine and forged

documents, classification of forensic documents: Specimen writings,
admitted writings, Handling, preservation and marking of
documents, natural variation and disguise in writing, Principle of
Handwriting Identification, general and individual characteristics,
Basic Tools needed for forensic documents examination and their
use. Functions of a Forensic Document Examiner.

Unit VI : Forensic Medicine 14L
Global Medical Jurisprudence, Legal Procedure in India,
Documentary evidence: Medical certificates, medical reports,
dying declaration. Determination of time since death, including
by histopathological methods. Medico legal investigation of
sexual offences, including examination of victims and suspects.
Medico legal aspects of death: causes of death such as asphyxia,
electrocution, thermal trauma, heat burns, starvation, natural
death, sudden death, death by accident. Medico legal aspects of
wounds: medical and legal definition of wounds, types of
mechanical and regional injuries, aging of wounds.

Semester- I
1S Forensic Science (Basics of Forensic Science)

Total Laboratory sessions: 21        Marks: 50
List of Practicals
1. Collection and Handling of Petroleum samples.
2. Collection and Handling of murder case samples.
3. Collection and Handling of fire crime scene samples.
4. Sketching and Photography of various type of crime scene.
5. Document and Fingerprint Photography.
6. To take Plain and Rolled inked fingerprints and to identify the

patterns.
7. To develop Latent fingerprints with Powder method.
8. Lifting of Fingerprints.
9. Detection of forgeries including traced and stimulated forgery and

built up documents.
10. Examination of security features of Currency Notes and Indian

Passports.
11. Report writing and interpretation.
12. Scientific Report Writing.
13. Blood Spatter Analysis.
14. Identification of Handwriting General and individual characteristics.
15. Detection of various type of forgery.
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16. Identification of Indented and Invisible writing.
17. Identification of typescripts and printing matter.

Distribution of Marks for Practical Examination.
Time: 4 – 6 hours Marks: 50
Exercise- I ……….. 12
Exercise- II ……….. 12
Exercise- III ……….. 12
Viva-Voce .………. 07
Record .………. 07

———————————
Total:     50

Books Recommended:
1. Introduction to Forensic Science in Crime Investigation By Dr.(Mrs.)

Rukmani Krishnamurthy.
2. Forensic Biology by Shrikant H. Lade.
3. Crime Scene Processing and Laboratory Work Book by Patric Jones.
4. Forensic Science: An Introduction to Scientific and Investigative

Techniques 3rd ed. by Stuart H. James.
5. Crime Scene Management with Special Emphasis on National level

Crime Cases by Dr. Rukmani Krishnamurthy under publishing.
6. Forensic Science: An Indroduction to Scientific and Investigative

Techniqes By S.H James, J J Nordby.
7. Advanced Crime Scene Photography by C.D. Duncan.
8. Scientific Examination of Questioned Documents by Ordway Hilton.
9. Questioned Documents by Albert S. Osborn.
10. Suspect Documents their scientific examination By Wilson R. Harrison.
11. Speculation in Fingerprint Identification By Chatterjee S. K.
12. Criminal Investigation, Practical Fingerprinting by Briges B. C.
13. Forensic Science in India: A vision for the twenty first century Nanda,

B.B. & Tewari,R.K.(2001)New Delhi.
14. Forensic Science: An introduction to scientific and investigative

techniques, James, S. H. and Nordby, J. J. (2003) CRC Press, USA.

31. Renewable Energy
(Implemented from the Academic Session 2015-16)

Semester-I
1S : Renewable Energy

Fundamentals of Energy Systems
Unit-I : Work and Heat: Definition of work, thermodynamic work,

displacement work and other forms of work, Definition of Heat,
Work and heat transfer as path function, comparison of work
and heat, work done during various processes, P-V diagrams.
First law of thermodynamics: Energy of a system, classification
of energy, law of conservation of energy law applied to closed
system under going a cycle, Joules experiment

Unit-II: First Law applied to flow processes: Steady state, steady flow
process, mass balance and energy balance in steady flow process,
steady flow energy equation and its application to nozzles and
diffusers, turbine and compressor pumps, heat exchangers,
Throttle valve etc. work done and Heat transfer during steady
flow processes.
Second Law of thermodynamics , Kelvin-Plank and Clausious
statements,   reversible and irreversible processes, Carnot cycle,
two propositions regarding the efficiency of Carnot cycles. The
thermodynamic temperature scale. Reverse carnot cycle. COP
of heat pump and refrigeration. Inequality of Clausius.

Unit III : Fluid Properties and Classification of Fluid: Viscosity, Newton’s
law of viscosity, Newtonian and Non- Newtonian Fluids, Ideal
and real fluids, Steady & Unsteady Flow, Uniform & Non-Uniform
Flow, Laminar  &Turbulent Flow, Compressible & Incompressible
Flow, Surface tension, Definitions, units and Dimensions

Unit IV : Fluid Pressure & Its Measurement: Definition of pressure, units
and dimensions, Pressure at a point, Pascal’s law, Hydrostatic
pressure law, Absolute and Gauge pressure Measurement of
pressure, Simple Manometer & Differential Manometer theory
and problems, Mechanical Pressure Gauges.

Unit V : Dynamics of Fluid Flow Concept of Inertia force and other forces
causing motion, Derivation of Euler’s equation and, Modification
of Bernoulli’s equation, problem on Bernoulli’s equation without
and with losses, Flow through Orifices; classification, Hydraulic
Co-efficient of an Orifice and relation between them,

Unit VI : Energy Sources & World Energy Status : Energy Sectors:
Domestic, Transportation, Agriculture, Industry Sector,  Energy
Scenario, World Energy Present Situation, Availability of
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Conventional & Non Conventional Energy Resources.
Conventional Energy Sources : Fossil Fuel, Hydro Resources,
Nuclear Resources, Coal,Oil, Gas, Thermal Power Stations,
Comparison of various conventional energy systems, their
prospects and Limitations,  Advantages and Disadvantages of
Conventional Energy Sources.
Non-Conventional Energy Sources : Solar Energy, Wind
Energy, Energy from Biomass & Biogas, Ocean Thermal Energy
Conversion, Tidal Energy, Geothermal Energy, Hydrogen Energy,
Fuel Cell, Magneto Hydro-Dynamics Generator, Advantages &
Limitations of Non-Conventional Energy Sources.

Books Recommended Text Books :
1) Engineering Thermodynamic - by P.K.Nag.
2) Thermodynamics Volume: I & II; R. Yadav;
3 Basic Engineering Thermodynamics - by Reyner Joel
4) Thermodynamics - by C.P. Arora.
5) Fundamentals of Classical Thermodynamics - by G.J.Vanwylen.
6 Engineering Thermodynamics; P. Chattopadhyay; Oxford
7) Engineering Thermodynamics; Gordon Rogers, Yon Mayhew; Pearson
8) Energy for a sustainable world: Jose Goldenberg, Thomas Johansson,

A.K.N.Reddy, Robert Williams (Wiley Eastern).
9) Energy policy for : B.V.Desai (Weiley Eastern),
10) Modeling approach to long term demand and energy implication :

J.K.Parikh.
11) Energy Policy and Planning : B.Bukhootsow.
12) TEDDY Year Book Published by Tata Energy Research Institute (TERI),
13) World Energy Resources : Charles E. Brown, Springer2002.
14) ‘International Energy Outlook’ -EIA annual Publication
15) Heat and Thermodynamics – M.W. Zemansky (McGraw Hill

Publication)
16)  Heat and thermodynamics – D.S.Mathur
17) Text book of Heat – J.B.Rajam
18) Heat and thermodynamics – Rajam & Arora
19) Heat – Rajkumar & Sharma
20)  Non-Conventional Energy Sources, G. D. Rai, Khanna Publication.
21) Non-Conventional Energy Resources, B. H. Khan, The McGraw Hill
22) Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, S.

K. Kataria &Sons
23)  Fluid Mechanics and Hydraulic Machines by R.K. Bansal, Laxmi

Prakashan

24) Theory and Applications of Fluid Mechanics by K. Subramanya,
TMH outline series, Tata McGraw Hill Publishing Company Lt

List of Experiments
1) Study of the processes of Heat Engine
2) Study Layout of Thermodynamics laboratory
3) To investigate the first law  of thermodynamic using heat Engine
4) To investigate the   Second law of thermodynamic using heat Engine
5) To investigate the relation between pressure and temperature of

Saturated Steam
6) To determine the flow rate using convergent nozzle.
7) To determine the nozzle thrust.
8) To determine the efficiency of nozzle
9) Study of heat exchangers
10) Determination of efficiency of pumping system
11) Determination of viscosity of liquid by Poiseuille’s method.
12) Determination of viscosity of liquid by Stoke’s method.
13) To determine surface tension of liquid by Jaeger’s method.

32. Animation
(Implemented from the Academic Session 2015-16)

Semester I
1S : Animation

Computer Fundamentals and Animation
Unit-I : Introduction to computer, relevant hardware and software, their

list and general-purpose utility in actual practical application,
connection diagrams with each other (simple block diagrams
expected).

Unit-II : Introduction to different operating systems (OS) like Windows,
Linux, etc. (their names and general idea should be given),
requirements, etc. (brief idea and simple explanation only).

Unit-III : Basic idea of networks with block diagrams and definitions only
(general-purpose networks like WAN, MAN and the LAN
topologies and sub-topologies of LAN), their applications (brief
idea and simple explanation only).

Unit-IV : Basic idea of memory, RAM, ROM, PROM, EPROM, etc. their
definitions with description (brief idea and simple explanation only)

Unit-V : Using internet explorer, different browsers, email, attachment
techniques, using compression utilities, search engine techniques
(brief introduction), downloading, etc. introduction to POP and
SMTP mail server configurations techniques.
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Unit-VI : History of animation. Different types of animations and its
applications.
(Types : 2D animation , 3D animation , Stop motion animation,
etc. & Applications : Entertainment, Education, Computer/
Mobile Gaming, Special Effects, etc.)

Practicals :   Minimum eight experiments based on above contents are to
be performed.
Recommended Books :
1. Recommended Text Books: Computers & Common Sense by Roger

Hunt, John Shelley, Published by Pretence-Hall of India, Edi.2004.
2. Reference books: Fundamentals of Computers by Rajaraman,

Published by Pretence-Hall of India, Edi.2004.
3. Digital Computer Fundamentals by Bartee, Edi.2001.
4. Computer Fundamentals and Information Technology by Ramesh

Bangia, Edi.2008.
The Concerning teachers are also suggested to use other relevant material
available on the net, to update the knowledge of the students…
Following are the recommended links, for further search-
1) www.tatamcgrawhill.com
2) www.books.google.co.in
3) www.penguinbooksindia.com
4) www.bookcafe.in
5) www.newindianbooks.com
6) www.newasiabooks.org

Syllabus Prescribed for B.Sc. Part-I  Semester-II
(Implemented from the A.S.2015-2016)

7.  MATHEMATICS
2S Mathematics Paper-III

(Differential Equations: Ordinary and Partial)

Unit-I : Degree and order of a ordinary differential equation, linear
differential  equations and differential equations reducible to the
linear form. Exact differential equations. Differential equations
of first order and higherdegree, differential equations solvable
for p and y, differential equations in Clairaut’s form. Orthogonal
trajectories.

Unit-II: Second order linear differential equations with constant
coefficients, homogeneous linear ordinary differential equations,
equations reducible to homogeneous differential equations.

Unit-III: Reduction of order, transformation of the equation by changing
the dependent variable and independent variable, normal form,
method of variation of parameters. Ordinary simultaneous
differential equations.

Unit-IV: Formation of partial differential equations, partial differential
equations of the first order, total differential equation ( Pfaffian).
Lagrange’s method, some special types of equations which can
be solved easily by methods other than the general method.

Unit-V : Compatible differential  equations. Charpit’s general method of
solution, partial differential equations of second and higher orders.
Homogeneous and non-homogeneous equations with constant
coefficients.

References :
1) Ayres F Jr. : Differential equations, Schaum’s outline series, McGraw

Hill,  1981.
2) Ayres F.Jr. : Calculus, Schaum’s Outline series, McGRaw Hill, 1981.
3) Birkhoff G : Ordinary Differential equations, John Wiley and Sons,and

Rota  G.C.1978.
4) Coddington : An Introduction to Ordinary Differential Equations,

E.A.Prentice Hall of India, 1998.
5) Karade T.M., Bendre M.S.: Lectures on Calculus and Differential

and   Equations, Sonu-Nilu, 5, Bandu Soni layout, Gayatri Road
Parsodi, Nagpur.

6) Murray D.A.: Introductory course in Differential Equations, Orient
Longman(India), 1967.
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7) Erwin, Kreyszig: Advanced Engineering Mathematics, John Wiley &
Sons, 1999.

8) Piaggio HTS: Differential Equations, CBS Publishers &Distributors,
Delhi, 1985.

9) Siminons G.F. : Differential Equations, Tata McGraw Hill, 1972.
10) Karade T.M., Maya S. Bendre : Integration and Differential equations,

Sonu- Nilu, 5, Bandu Soni layout, Gayatri Road Parsodi, Nagpur.
11) T.M.Karade, Lectures on Differential Equations, Sonu Nilu

Publication, Nagpur.
12) A.R.Forsyth. A Treatise on Differential Equations. Macmillan and

Co.Ltd.London.
13) Ian N., Sneddon, Elements of Partial Differential Equations. McGraw-

Hill Book Company, 1988.
14) Jane Cronin. Differential equations, Marcel Dekkar, 1994.
15) Frnak Ayres. Theory and Problems of Differential Equations. McGraw

Hill Book Company, 1972.
16) Richard Bronson, Theory and Problems of Differential Equations.

McGraw Hill Inc, 1973.

Semester II
2S Mathematics Paper-IV

(Vector Analysis and Solid Geometry)
Unit-I   : Scalar and vector product of three vectors, product of four

vectors, vector differentiation and vector integration.
Unit-II  : Space curve t, n, b vectors, fundamental planes, curvature, torsion,

Frenet-Serret formulae.
Unit-III : Gradient, divergence and Curl, directional derivative, line integral

(existence and evaluation), work done, Greens theorem.
Unit-IV : Sphere: Different forms of sphere, section of a sphere by a plane,

sphere through a given circle, intersection of sphere and a line,
orthogonal sphere and condition of orthogonality.

Unit-V  : Cone : The equation of a cone with a guiding curve, cone with
vertex  and origin, right circular cone. Cylinder: equation of right
circular cylinder.

References :
1) Murray R. Spiegel, Theory and problems on Advanced Calculus,

Schaum Publishing Company, New York.
2) Murray R. Spiegel, Vector Analysis, Schaum Publishing Company,

New York.

3) N.Saran and S.N.Nigam , Introduction to vector Analysis  Pothishala
Pvt.Ltd.Allahabad.

4) Erwin Kreyszig Advanced Engineering Mathematics, John Wiley&
sons,  1999.

5) Shanti Narayan, A Text Book of Vector Calculus, S.Chand & Co.
New   Delhi.

6) S.L.Loney, The elements of Co-ordinate Geometry Macmillan and
Company, London.

7) Gorakh Prasad and H.C.Gupta, Text Book on Co-ordinate Geometry,
Pothishala Pvt.Ltd.Allahabad.

8) T.M.Karade, Maya S. Bendre, Lectures on Vector analysis and
geometry, Sonu Neelu Publication, Nagpur.

9) R.J.T.Bell, Elementary Treatise on Co-ordinate Geometry of Three
Dimensions, Macmillan India Ltd., 1994.

10) P.K.Jain and Khalil Ahmad, A Text Book of Analytical Geometry of
Two Dimensions, Wiley Eastern Ltd., 1994.

11) P.K.Jain and Khalil Ahmad, A Text Book of Analytical Geometry of
Three Dimensions, Wiley Eastern Ltd, 1999.

12) N.Saran and R.S.Gupta, Analytical Geometry of three dimensions,
Pothishala Pvt.Ltd.Allahabad.

8.  Physics
2S-Physics

(Kinetic theory, Thermodynamics and electric currents)
UNIT I : Ideal Gas - Kinetic theory of Gases (Assumption, equation without

derivation), deduction of Boyle’s law, interpretation of temp.;
Estimation of R M S  speed of molecule; Estimation of Avagadro’s
number; degrees of freedom; equipartition of energy; specific
heat of monatomic gas; extension to di & tri-atomic gases.
Real Gas- Vander Waals gas equation of state, Comparison with
experimental P-V curves, the critical constants; nature of Vander-
Waals forces.
Transport Phenomena in gases: Molecular Collision, mean free
path, Brownian motion and collision cross section. Transport
of mass, momentum and energy and interrelationship,
dependence on temperature and pressure.
Numericals

UNIT II : The laws of thermodynamics - The zeroth law, P-V indicator
diagrams, work done by and on the system; First law of
thermodynamics, internal energy as a state function and other
applications; Reversible and irreversible changes; Carnot Cycle
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and its efficiency for perfect gases, The Second law of
thermodynamics; different versions of second law, Carnot
theorem; Entropy, S-T diagram; Principle of increase of Entropy;
The thermodynamic scale of temperature; its identity with the
perfect gas scale. Impossibility of attaining the absolute zero,
third law of thermodynamics. Numericals.

UNIT III: Liquefaction of Gases - Joule-Thomson effect, Joule’s
coefficient,
Boyle and inversion temperature; Principle of regenerative
cooling and Cascade Cooling, Liquefaction of hydrogen and
helium
Thermodynamic relationships- Thermodynamic Variables,
Extensive and intensive, Maxwell’s general relationship;
application to Joule-Thomson cooling and adiabatic cooling in
a general system. Clausius-clapeyron heat equation,
thermodynamic Potentials and equilibrium of
Thermodynamical systems, relation with thermodynamical
variables.

UNIT-IV: Motion of Charged Particles in Electric and Magnetic fields:
(Note: The emphasis should be on Mechanical aspects, and not
on the details of the apparatus mentioned which indicated as
applications of principles involved.)
E as an accelerating field,  electron gun, case of discharge tube,
linear accelerator (linac), E as a deflecting field, Transverse
magnetic field,  Mass spectrograph, velocity selector, curvatures
of tracks for energy determination of nuclear particles, Principle
of cyclotron. Mutually perpendicular E and B fields, velocity
selector, its resolution.Numericals

UNIT-V : Network theorem: Thevenin’s theorem, superposition
theorem(mesh current analysis),Maximum power transfer
theorem, some applications.
Ballistic galvanometer (theory, charge sensitivity, effect of
damping), Application of B.G: Determination of capacitance
and high resistance by method of leakage
Varying Currents: Steady currents, current density J, non steady
current and continuity equation, Kirchoff's laws and analysis
of multi-loop circuits, Rise and decay of currents in LR, Rise
and decay & charge in  CR circuits, and in LCR circuit,
resonating frequency. Numericals

UNIT-VI : Alternating Currents : A.C. currents, complex numbers  and

their applications in solving A.C. circuits using J operater, pure
R, L, C and their combinations, reactance and impedance, series
and parallel resonance, Q-.factor, power consumed by A.C.
circuit, power factor. Self and mutual inductance, theory of
transformer and energy losses in transformer.

       Numericals
Practical : (Every student will have to perform at least 10 experiments

from the following list. At the time of examination, each stu-
dent will have to perform 1 (one) experiment.)

1. Heating efficiency of electrical Kettle with varying voltages.
2. Determination of “J” by Callendar and Barne’s method.
3. Cp/Cv by Clement and Desorme’s method.
4. Thermal conductivity of an insulator by Lee’s disc method.
5. Determination of charge sensitivity of ballistic galvanometer.
6. Measurement of low resistance by Carey-foster Bridge.
7. Measurement of low resistance by potentiometer.
8. Measurement of inductance by phasor diagram method.
9. Measurement of capacitance by phasor diagram method.
10. Study of frequency resonance of series LCR circuit and determina-

tion of Q-factor.
11. To study behavior of R-C.circuit as a filter.
12. To determine high resistance by leakage method.
13. C1 / C2  by De-Sauty's method.
14. Verification of laws of capacitances.
15. Study of transformer.
16. Verification of Kirchoff's law, using electrical network.
17. Verification of Maximum power transfer theorem.
18. Verification of Thevenin's theorem.
19. Verification of Norton's theorem.
20. Verification of Milliman’s theorem.
Refernce Books:L : Semester 2S-PHY
1. Heat and thermodynamics – D.S.Mathur
2. Text book of Heat – J.B.Rajam
3. Heat and thermodynamics – Rajam & Arora
4. Heat – Rajkumar & Sharma
5. Electricity & Magnetics – Chakraborty P.
6. Foundations of Physics Vol. I & Vol. II – Gambhir R.S.
7. Electromagnetics – Laud B.B.
8. Electromagnetic field & waves – Sarwate V.V.
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9. Electricity and Magnetism Vol. II – Berkley Physics Course
10. Electricity and Magnetism – D.N.Vasudeva
11. Electricity and Magnetism – Brijlal & Subramaniam
12. Electrodynamics – S.L.Gupta & R.Singh
13. Electricity & Magnetism – Reitz & Millford
14. Electricity & Magnetism – A.S.Mahajan & A.A.Rangawala (TMH)
15. Principle of electricity & Magnetism – Panofsky & Philips
16. Electricity & Magnetism – S.S.Atwood
17. Electromagnetic waves & radiating systems – E.C. Jordan

9.  CHEMISTRY
2S Chemistry

Total Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit I                             14L
A] Polarisation-Definition, polarising power, polarizability, effect of

polarization on nature of bond. Fajan’s rules of polarisation and its
applications. [4]

B] Covalent bonding-Directional nature of covalent bond.
Hybridisation, types of hybridisation to explain geometries of NH4

+

ion, PCl5, SF6 and IF7. [4]
C] Acids and Bases-Theory of solvent systems and Lux-Flood concept

of acids and bases. Hard and soft acids and bases. Pearsons HSAB
or SHAB principle with important applications. [6]

Unit II                             14L
A] P-Block Elements-Comparative study of 16th and 17th group

elements with reference to electronic configuration, ionization energy
and oxidation states. Oxidising properties of halogens with reference
to oxidation potential. Interhalogen compounds, structure and
bondings. Introduction to fluorocarbons. [6]

B] Noble Gases-Inertness of noble gases. Compounds of noble gases-
only structure and bonding in XeF2, XeF4,XeF6, XeO3 and XeO4

[2]
C] Nonaqueous Solvents-Requirements of a good solvent. Water as

an universal solvent. Physical properties of solvents namely liquid
range, dielectric constant, dipole moment, heat of vaporisation and
solubility behaviour. Classification of solvents. Acid base,
precipitation, redox, solvolysis and complexation reactions in liquid
ammonia. Merits and demerits of liquid ammonia as a solvent.

[6]

Unit III 14L
A] Alkyl Halides: Synthesis of vinyl chloride from acetylene and allyl

chloride from propylene,Reactions of both with aqueous and
alcoholic KOH, Comparison of reactivity of vinyl an allyl chloride.

[4]
B] Aryl Halides: Synthesis chlorobenzene from benzene, phenol and

benzene diazonium chloride, Synthesis of benzyl chloride from
toluene and benzyl alcohol, Reactions of both with aqueous KOH,
NH3 and sodium ethoxide, Comparison of reactivity of chlorobenzene
and benzyl chloride. Benzyne intermediate mechanism.

[4]
C] Alcohols:  Dihydric alcohols: Ethylene glycol- Preparation from

ethylene, ethylene chloride and ethylene oxide, Reactions- with Na,
PCl5 , CH3COOH, ZnCl2, conc. H2SO4  and dehydration with heat.
Trihydric alcohols: Glycerol- Preparation from propylene, Reactions-
with Na, HCl, PCl5, HNO3 and KHSO4. Pinacol- pinacolone
rearrangement (mechanism). [6]

Unit IV 14L
A] Phenols:  Methods of formations a) from aniline b) from cumene.

Acidic character,  Reaction of Phenols- a) Carboxylation (Kolb’s
reaction), b) Fries Rearrangement, c) Claisen Rearrengement and d)
Reimer – Tiemann reaction. [6]

B] Ethers: Diethyl ether- Preparation by Williamson’s synthesis and
continuous etherification process, Reactions-with cold and hot HI.

[4]
C] Epoxides:  Synthesis of ethylene oxide from ethylene and styrene oxide

from styrene. Ring opening reactions of both catalysed by acid and
alkali. [4]

Unit V - Physical Properties and Molecular Structure 14L
A] Electrical Properties:

(i) Polar and non-polar molecules. Dipole moment.
(ii) Induced polarization and orientation polarization. Clausius-

Mossotti equation (only qualitative treatment).
(iii) Measurement of dipole moment by temperature and refractivity

methods.
(iv) Applications of dipole moment for the determination of

molecular structure. i.e.  percentage ionic character of covalent
bonding, molecular geometry, cis-trans isomers, ortho, meta and
para isomers of a disubstituted benzene. [7]
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B] Magnetic Properties:
(i) Paramagnetic and diamagnetic substances, origin of

paramagnetism, diamagnetism, ferromagnetism and
antiferromagnetism.

(ii) Volume, specific, mass and molar susceptibility. Relationship
between molar magnetic susceptibility and magnetic moment.

(iii) Relationship between magnetic moment and number of unpaired
electrons.

(iv) Gouy’s balance method for determination of magnetic
susceptibility.

(v) Application of magnetic moment in the determination of
molecular structure.

(vi) Numericals. [7]
Unit VI - Chemical Kinetics 14L

Explanation of terms like rate of reaction, order of a reaction and
molecularity. Definition with one example of zero, first and second
order reaction. Half life period of a reaction.
Derivation of rate equation for first and second order reaction with
equal initial concentration and different initial concentration of a
reactant. Characteristics of first and second order reaction. Examples
of first and second order reaction and their kinetics study with
modified rate equation viz. the reactions (i) decomposition of H2O2,
(ii) reaction between K2S2O8 and KI, (iii) hydrolysis of methyl acetate
catalyzed by acid, (iv) saponification of ethyl acetate by NaOH and
(v) inversion of canesugar.
Determination of order of a reaction by integration, graphical,
equifractional change, vant Hoff’s differential method and Ostwald’s
isolation method. Effect of temperature on reaction rates. Arrhenius
equation, activation energy and its determination using Arrhenius
equation. Numericals.   [14]

Semester II
2S Chemistry Practicals

Total Laboratory Sessions: 26            Marks: 50
Exercise I: Organic Qualitative Analysis
16 Laboratory Sessions

Complete analysis of simple organic compounds containing one or
two functional groups and involving following steps:
1) Preliminary examinations
2) Detection of the elements

3) Detection of functional groups
4) Determination of m.p./ b.p.
5) Preparation of derivative and its m.p./ b.p.
6) Performance of spot test if any.
1) Acids :  Oxalic acid, Benzoic acid, Salicylic acid, Phthalic acid.
2) Phenols : Resorcinol, á-naphthol, â-naphthol.
3) Aldehydes : Benzaldehyde, Glucose.
4) Bases : Aniline, p-Toluidine
5) Nitro compounds:  m-Dinitrobenzene.
6) Amides : Benzamide, Urea, Acetamide.
7) Hydrocarbons: Naphthalene, Anthracene.
8) Halogen compounds : Chloroform, Chlorobenzene.
Exercise II: Physical Chemistry Experiments
10 Laboratory Sessions
1) To determine surface tension of a given unknown liquid by

Stalagmometer (Density measurement is must).
2) To determine coefficient of viscosity of unknown liquid by Ostwald’s

viscometer (Density measurement is must).
3) To compare cleaning power of detergent samples by Stalagmometer.
4) To determine parachor value of -CH2- group by Stalagmometer.
5) To determine unknown percentage composition of given ethanol-water

mixture by viscometer.
6) To determine activation energy of a reaction between K2S2O8 and KI.
7) To determine heat of solution of KNO3.

Distribution of Marks for Practical Examination
Time: 6 hours  (One Day Examination) Marks: 50

Exercise-I ……….. 18
Exercise-II ……….. 18
Viva-Voce  .………. 07
Record   .………. 07

  ————————
   Total: 50

Books Recommended:
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia- S.

Naginchand & Co., Delhi.
2. Text book of Inorganic Chemistry by A.K. De, Wiley East Ltd.
3. Selected Topics in Inorganic Chemistry by Malik, Tuli and Madan- S.

Chand & Co.
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4. Modern Inorganic Chemistry by R.C. Agrawal, Kitab Mahal.
5. Instrumental Methods of analysis by Chatwal and Anand, Himalaya

Publishing House.
6. Concise Inorganic Chemistry by J.D. Lee, ELBS.
7. Inorganic Chemistry by J.E. Huheey- Harper & Row.
8. Fundamental concepts of Inorganic Chemistry by E.S. Gilreath,

McGraw Hill book Co.
9. Modern Inorganic Chemistry by W.L. Jolly, McGraw Hill Int.
10. Chemistry Facts, Patterns & Principles by Kneen, Rogers and Simpson,

ELBS.
11. Theoretical Principles of Inorganic Chemistry by G.S. Manku, Tata

McGraw Hill.
12. Inorganic complex compounds by Murmann, Chapman & Hall.
13. Text book of Inorganic Chemistry by K.N. Upadhyaya, Vikas

Publishing House, Delhi.
14. Advanced Practical Inorganic Chemistry by Gurdeep Raj, Goel

Pulishing House, Meerut.
15. Co-ordination Chemistry by D. Banerjee, TMH Publication.
16. Text book of Inorganic Chemistry by Marathe, Bhadange, Mopari

and Kubade.
17. Organic Chemistry by R.T. Morrison & R.T. Boyd, 6th edition, PHI.
18. Organic Chemistry by Pine, 5th edition.
19. Organic Chemistry Vol. I, II and III by Mukharjee, Singh and Kapoor-

Wiley Eastern.
20. Organic Chemistry by S.K. Ghosh.
21. Reaction Mechanism in Organic Chemistry by S.M. Mukharjee and

S.P. Singh.
22. Spectroscopy of Organic Compounds by P.S. Kalsi.
23. Stereochemistry and mechanism through solved problems by P.S. Kalsi.
24. Organic Chemistry by TWG Solomons, 4th edition, John Wiley.
25. Hand Book of Organic Analysis by H.J. Clarke, Arnold Heinmen.
26. Text book of Practical Organic Chemistry by A. I. Vogel.
27. Text book of Organic Chemistry by Jamode, Ganar, Makode,

Waghmare, Mahajan, Toshniwal.
28. Text book of Organic Chemistry by P.S. Kalsi published by Macmilllan

India Ltd., 1999, Delhi.
29. Practical Organic Chemistry by F.G. Mann, B.C. Saunders, Orient

Longman.

30. Comparative Practical Organic Chemistry (Qualitative Analysis) by
V.K. Ahluwalia and Sunita Dhingra, Orient Longman.

31. Comprehensive Practical Organic Chemistry (Preparation and
Qualitative Analysis) by V.K. Ahluwalia and Renu Agrawal, Orient
Longman.

32. Physical Chemistry: Walter, J. Moore, 5th edn., New Delhi.
33. Physical Chemistry: G.M. Barrow, McGraw Hill, Indian Edn.
34. Principles of Physical Chemistry: Maron and Prutton.
35. Principles of Physical Chemistry: Puri and Sharma.
36. Physical Chemistry: P.W. Atkins, 4th Edn.
37. Text book of Physical Chemistry: P.L. Sony O.R. Dhrma.
38. Physical Chemistry: Levine.
39. Practical Physical Chemistry: Palit and De.
40. Practical Physical Chemistry: Yadao.
41. Practical Physical Chemistry: Khosla.
42. Laboratory Mannual of Physical Chemistry: W.J. Popiel.
43. Practical Chemistry: Dr. S.B. Lohiya, Bajaj publ., Amravati.
44. Text book of Physical Chemistry: Satpute, Kabra, Raghuwanshi,

Wankhade, Jumle and Murarka.
45.  Text book of Chemistry, B.Sc.-I, Second Semester, Bokey Prakashan,

Amravati

LIST OF EQUIPMENTS / APPARATUS REQUIRED FOR THE
CHEMISTRY PRACTICALS FOR B.Sc.

1. Abbe’s Refractometer 02 nos./batch
2. Viscometer 10 nos./batch
3. Stalagmometer 10 nos./batch
4. Melting Point Apparatus 10 nos./batch
5. Thermometer 0-360oC 20 nos./batch
6. Thermometer 0-110oC 20 nos./batch
7. Analytical balance 15 nos./batch
8. Weight box 15 nos./batch
9. Density Bottles 20 nos./batch
10. Kipp’s Apparatus 02 nos./batch
11. Quick fit Distillation Assembly/

Multipurpose assembly 10 nos./batch
12. Sintered Glass Crucible 20 nos./batch
13. Silica Crucible 20 nos./batch
14. Vacuum Suction Pump 02 nos./Lab.
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15. Potentiometer 02 nos./batch
16. Metzer Electronic one pan balance 01 nos./Lab.
17. Filtration flask with Buckner Funnels

100ml 10 nos./batch
250ml 05 nos./batch
500ml 02 nos./batch

18. Desiccators 10 nos./batch
19. Magnetic Stirrer 10 nos./batch
20. Water Suction 10 nos./batch
21. Conductometer with Conductivity Cell 04 nos./batch
22. Colorimeter 02 nos./batch
23. pH Meter 02 nos./batch
24. Chromatographic Jar 05 nos./batch
25. Separating funnels 250ml, 500ml 05 ECH/batch
26. Hot Air Oven 02 nos./Lab.
27. Hot-Cold Air Blower 01 no./Lab.
28. Centrifuge machine (Electrically Operated) 02 nos./Lab.
29. Deioniser/ Water Still (Electrically Operated) 01 no./Lab.
30. Hot Plate/ Heating Mentle 05 nos./batch
31. Models of Elements

(Seven Cryst, types and their symmetry)
32. Flame Photometer 01 no./batch
33. Spectrophotometer 02 nos./batch
34. Shaking Machine 01 no./batch
35. Polarimeter 02 nos./batch

10.  INDUSTRIAL CHEMISTRY (REGULAR/VOCATIONAL)
2S Industrial Chemistry (Regular/Vocational)

Total Lectures: 84        Marks: 80
Note: Figures to the right hand side indicate number of lectures.
UNIT-I [14]

A) Distillation: Introduction, Flash distillation, Differential
distillation, Steam distillation, Azeotropic distillation,
Continuous distillation with rectification and stripping, Plate
column, Packed column, Overall material balance.

B) Evaporation:Introduction,Single and multiple effect
evaporation, Short tube evaporator, Long tube evaporator,
Forced circulation evaporater,Falling film
evaporator,Cilmbing film evaporator (Upward flow

evaporator) ,Agitated film evaporator, Evaporator capacity.
Evaporator economy, Boiling point elevation.

UNIT-II [14]
A)  Extraction: Introduction, Selection of solvent, Single stage

and multistage extraction, Spray column, Packed column,
Mixer settelers, Rotating disc column, Centrifugal extractor.

B) Leaching: Introduction, Single stage leaching, Percolation
tank, Counter current multiple contact (Shank’s system),
Continuous counter current decantation, Agitated vessels,
Rotocel, Kennedy extractor.

UNIT-III [14]
A) Crystallization: Introduction, Solubility, Saturation,

Supersaturation, Nucleation, Crystal growth, Agitated tank
crystallizer,Vacuum crystallizer, Swenson-Walker
crystallizer, Oslo cooler crystallizer.

B) Drying:Introduction,Free moisture, Bound moisture,
Moisture content on wet  and dry basis, Equilibrium moisture
content, Critical moisture content, Constant rate period,
Falling rate period ,Drying Equipments-Tray dryer, Drum
dryer, Fluid bed dryer, Spray dryer, Rotary dryer, Rate of
drying, Heat transfer in dryers, Drying of porous solids.

UNIT-IV [14]
A) Size Reduction: Necessity of size reduction, Energy and

power for size reduction, Crushing efficiency, Rittenzer’s law,
Kick’s law, Bond’s law, Types of size reduction equipments-
Jaw crusher, Smooth roll crusher, Ball mill, Hammer mill.

B) Mechanical Separation: Screening-Types of screening
equipments, Grizzly’s screens, Trammel’s screens, Ideal and
actual screens, Capacity and effectiveness of screens.
Filtration-Types of filtration, Constant pressure filtration,
Constant rate filtration, Filter media filter cake, Pressure
filters, Plate and frame filter press, Rotary drum filter,
Cenrifugal filtration.

UNIT-V [14]
Mixing and Agitation: Mixing of liquid with liquid, Mixing
of gases with liquids, Mixing of solids with
liquids,Impellers,Propellers,Turbines,Paddles,Flow pattern in
agitated vessels,Unbaffeled tanks, Prevention of swirling and
portex formation, Baffeling, Banbury mixer, Pung mill,
Ribbon blenders, Tumbling mixer, Double arm kneoder.
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UNIT-VI [14]
A) Surface Chemistry: Adsorption, Mechanism of adsorption,

Types of adsorption, Adsorption isotherms,-Langmuir,BET
and Freundlich  isotherm, Factors affecting adsorption,
Applications of adsorption, Sols and their preparations,
Coagulation, Emulsions, Gels, Miscelles, Surfactants.

B) Catalysis:Introduction,Types of Catalysis-Homogeneous and
hetrogeneous,Mechanism, Characteristics of catalysts,
Catalyst deactivation, Autocatalysis, Negative catalysis,
Activation Energy,Enyme Catalysis.

Books Recommended:
1) Unit Operation II – K.A.Gavane
2) Unit Operations of Chemical Engineering- McCabe and Smith
3) Mass Transfer Operations- Robert E.Treybal
4) Unit Operations- George Granger Brown, CBS Publications.
5) Catalysis: Heterogeneous and Homogeneous- Delmon and

Janner
6) Catalysis Science and Technology- Anderson J.
7) Surface Chemistry- J.J.Bikermann, Academic Press
8) Physical Chemistry- Puri and Sharma

2S Industrial Chemistry Practical
List of Experiments
UNIT – I

1. Crystallization of Benzoic acid by using water as a solvent.
2. Determination of Benzoic acid by using mixture of water and

alcohol as a solvent.
3. Determination of amount of oil in given oil seed sample.
4. To study the yield of crystallization with and without seeding

for copper sulphate crystals.
5. Extraction and isolation of Nicotine from tobacco leaves.
6 . To establish Freundlich and Langmuir isotherm for adsorption

of Oxalic (or Acetic) acid on activated charcoal.
7. Separation of two-component mixture of miscible liquids by

simple distillation.
UNIT – II

1. Separation of three-component mixture of miscible liquids by
fractional  distillation.

2. Preparation of charcoal.

3. Coagulation of suspended solid particles in a given water sample
by using alum.

4. Decolourization of Raw Sugar by using Charcoal.
5. To determine critical moisture content of a given material.
6. To construct ternary diagram for acetic acid- Water- Benzene

System.
7. Determination of total acid content in lemon juice.

Distribution of Marks for Practical Examination.
Time: 6 – 8 hours (One Day Examination) Marks: 50
UNIT – I: Exercise No.1 (Numericals) ………..        06

Exercise No.2 (Practical Expt.) ……….. 12
UNIT – II: Exercise No.2 (Practical Expt.) ………..         12

Viva-Voce ………..         10
Record ………..         10

----------------
Total:               50

11.  PETROCHEMICAL SCIENCE
2S Petrochemical science

Total Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
UNIT I (14)

Overview of Petrochemical industry
Definition of Petrochemical, World Petrochemical industry,
History and Development of petrochemical industry in India,
Role of MGCC, IPCL, HBJ gas line, TNC, Fertilizer in India.

UNIT II (14)
Petrochemical feedstock
Feed stock for petrochemical from Natural gas and Petroleum,
Most common impurities present in gases, Water vapor,
Mechanical, Chemical, and other suspended impurities, how to
remove them.

UNIT III (14)
Separation of gases (From Natural gas and Petroleum) in to
individual constituents
Various process:- Absorption Desorption, Compression
Liquifaction, Low temperature fractionation, Adsorption, and
special technique.
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Introduction to separation techniques of Aromatic:-  azeotropic
separation, Extractive Distillation, Crystallization.

UNIT IV (14)
Steam reforming
Definition of  reforming, Types of  reforming,(Thermal and
catalytic only introduction)
Steam reforming, various steam reforming reaction, Reactivity
of hydrocarbons, Role of steam hydrocarbon ratio

UNIT V (14)
Production of synthesis gas
Various processes:- Natural gas steam reforming, Naphtha steam
reforming, Partial oxidation hydrocarbon process, Scheme for
CO and H2 production, Coal gasification process, Lurgi process

UNIT VI (14)
Uses of synthesis gas
Various uses of synthesis gas, Methanol production with
physical properties, Chemical reaction, Process flow  and uses.
Oxo synthesis process, Production of propionaldehyde and
propanol, Chemicals based on carbon monoxide

Semester – II
2S Petrochemical Science Practical

List of Experiment
1. Flash point and Fire point of petroleum sample by various method
2. API gravity of given petroleum sample
3. Smoke point of Given Petroleum sample
4. Aniline point of given petroleum sample
5. Diesel index of given petroleum sample
6. Viscosity by redwood viscometer
7. Melting point by melting point apparatus

Distribution of Marks for Practical Examination.
Time: 6 hours (One Day Examination) Marks: 50
Exercise No.1  (Practical Expt.) ………. 15
Exercise No.2  (Practical Expt.) ……….. 15

             Viva-Voce ……….. 10
   Record ……….. 10

----------------
Total: 50

List of book:-
1) Petroleum Refining and Petrochemical. N.K. Sinha, Umesh Publi-

cation Delhi
2) Advance Petrochemical, Dr. G.N. Sarkar, Khanna Publication, Delhi
3) A text on Petrochemical, Dr.B.K. Bhaskararao, Khanna publication,

Delhi
4) Introduction to petrochemical, Sukumar Maiti,
5) Fuels and Combustion, Samir Sarkar, Orient Longman Ltd.

Hyderabad
6) Catalyst and Chemical Process, Ronald Pearce and William R.

Patterson, Leonard Hill, Glasgow
7) Systematic Experimental Physical chemistry, S.W. Rajbhoj; Dr. T.K.

Chondhekar; Anjali Pub. Aurangbad
8) Advance Petroleum Refining, G.N. Sarkar, Khanna pub. Delhi
9) Petroleum Refining Technolgy, Dr. Ram Prasad, Khanna pub. Delhi
10) Unit operation II, K.A. Gavhane,Nirali Prakashan, Pune
11) Modern Petroleum Refining Process, Dr. B.K. Bhaskararao
12) Basic Organic Chemistry, Part 5, Industrial product,J.M. Tedder,

A.Nechvatal,& A.H.Jubb, JohnWiley,London
13) Industrial Organic chemistry, K. Weissermel & H.J. Arpe, Veriag,

chemie, New York
14) Chemical from Petroleum, A.L. Waddams, Murray, London
15) An introduction to industrial organic chemistry,P. Wiseman,Applied

Science, London
16) Modern Petroleum Technology, G.D. Hobson, Jhon Wily, Chichester
17) Chemical from Synthesis gas, R.A. Sheldon, B.Reidel publishing

Company, Dordrecht

LIST OF APPARATUS AND EQUIPMENTS FOR A BATCH OF 20
STUDENTS FOR  B.SC. I (Semester I & II)

PETROCHEMICAL SCIENCE
1. Burette 20 Nos.
2. Pipette 10ml, 25ml 20 Nos.each
3. Mohr pipette2ml, 5ml 10Nos. each
4. Conical flask with stopper 50 Nos.
5. Standard volumetric flask 20 Nos.
6. Density Bottle 20 Nos.
7. Balance (Electronic/Digital) 02 Nos.
8. Aniline Point Apparatus 01 No
9. U-tube viscometer of different capillary size 02 Nos.
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10. Thermometer (0 to 110oC I P Grade) 10 Nos.
11. Thermometer (0 to360oC I P Grade) 10 Nos.
12. Test tube (20 and 50 ml with rubber cork) 50 Nos.
13. Smoke Point Apparatus (I P Grade) 01 No.
14. Abel Flash Pont apparatus (I P Grade) 01 No.
15. Pensky Marten’s Flash Point apparatus 01 No.
16. Clevaland Open Cup Flash point Apparatus01
17. Porceline dish 10 Nos.
18. Constant Temprature bath 02 Nos.
19. Hot Plate 01 No.
20. Air condenser 20 Nos.
21. Glass tubing 6mm, 10mm 20ft. Each
22. Glass rod 4mm, 8mm 20 ft. Each
23. Stop watches 04 Nos.
24 . LPG Cylinder with regulator 01 No.
25. Refractometer 01 No.
26 . Refrigerator 01 No.
27. Water Distillation Plant 01 No.
28 . Beaker 250 ml 20 Nos.
29. Beaker 50, 100, 500, 1000 ml 07 Nos.
30. Hot Air Oven 01 No.
31. Heating Furnace 01 No.
32. Karl Fisher Auto Titrator 01 No.
33. Dean and Stark Apparatus 01 No.
34. Flame Photometer 01 No.
35. Colorimeter 01 No.
36. Bomb Calorimeter 01 No.
37. Spectrophotometer 01
38. Oxygen Cylinder with pressure regulating valve 01 No.
39. Vacuum Pump 01 No.
40. Air source 01 No.
41. Air Flow meter 01 No.
42. Dessicators 06 Nos.
43. Water Suction 04 Nos.
44. Filtration Flask with Buckner Funnel 20 Nos.

100, 250ml, 500ml
45. Heating Mental 06 Nos.
46. ASTM Distillation apparatus 01 No.

47. Viscometr and Constant temperature bath 01 Set of
viscometer

48. Apparatus for oil determination in given sample 01 No.
as per I P norm

49. Reid Vapor Pressure Apparatus with const. 01 No.
temp. Bath

50. Ductility measuring meter 01 No.
51. Penetrometer 01 No.
52. Copper Corrosion Test Apparatus 01 No.
53. Crankcase Oil Dilution Apparatus 01 No.
54. Redwood Viscometer No. I & II 01 No. each

12. GEOLOGY
2S – GEOLOGY

UNIT-I : Optical Minerology – Nature of Light, Ordinary and plane
polarized light, Reflection and Refraction, total internal reflection
and critical angle, Double Refraction – Nicol prism.
Petrological Microscope – Its parts & functioning, Optical
properties under plane polarized light – Colour, Pleochorism.
Relief, Refractive Index and Becke line, Twinkling, Form &
Cleavage.
Properties under crossed Nicol – Isotropism & Anisotropism,
Extinction, Interference Colours and Colour chart, Twinning.

UNIT-II : Mineralogy – Physical, Chemical, Optical Properties & Structure
of following Mineral groups, Feldspar, Mica Pyroxene,
Amphibole, Garnet & Olivine group

UNIT-III : Igneous Petrology :- Classification
a) Chemical, Silca based, Silica Saturation and CIPW.
b) Mineralogical Classification – Colour Index.
c) Tabular Classification ;
Characteristic of Acidic, Alkaline & Basic Igneous Rock
Bowens Reaction Series. Continuous & Discontinuous.

UNIT-IV : Sedimentary Petrology - Structure, Texture and Classification
of Sedimentary rocks.
Metamorphic Petrology-Textures, Structure & Classification of
metamorphic Rocks. Stress & Anti Stress minerals. Products of
Cataclastic metamorphism.

UNIT-V : Paleontology - Systematic Classification of organism,
Morphological character, Classification, and geological history
of Phyllum Mollusca and Brachiopoda,
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UNIT-VI : Stratigraphy – Lithostratigraphic Classification of India.
Classification, geographic distr ibution, lithological
characteristic, fossil content and economic importance of
Archean Super group, Dharwar Super group, Vindhyan – Super
group, and Cuddpah Super group. Stratigraphy of Maharashtra.

Practicals
(about 20-25)

1. Megascopic Identification of Mineral from the families as listed in
Theory.

2. Megscopic identification of 20—25 Igneous, Sedimentary & Meta-
morphic Rocks.

3. Study of about ten Minerals under thin section as listed in syllabus.
4. Study of about ten Rocks under thin section from Igeneous / Sedi-

mentary/ Metamorphic.
5. Identification of about ten fossils from families as listed in Theory.

Semester – II
The Practical Examination will be of 4 hours duration & carries 50

Marks. The distribution of Marks for Practicals will be as follows.
A) I Megascopic Identification of  Minerals 10 Marks

II Megascopic Identification of Rocks 12 Marks
III Optical Minerals 04 Marks
IV Rocks in thin Section 06 Marks
V Fossil 08 Marks

B) Record 05 Marks
C) Viva-Voce 05 Marks

---------------
Total 50 Marks

Reference Books for Sem I & II :
1. Text Book of Engineering Geology - Parbin Singh, Katson Publish-

ing, Ludhina.
2. Text Book of Geology - P.K.Mukerjee - World Press Pub., Calcutta.
3. Text Book of Geology - Santosh Garg - Khanna Publ., Delhi.
4. Dynamic Earth - Skinner Potter - Pub.John, Wiley.
5. Text Book of Physical Geology - G.B.Mahaptra- Pub. C.B.S., New

Delhi.
6. Fundamentals of Geology - Vol. I, II, Borges, Gwalanietal - Pub.

Himalaya Pub., Bombay.
7. Physical Geology - Datta A.K., Pub.Kalyani Pub.

8. Concepts in Geology - Chakranarya, Kulkarni, Pub.Scientific Publi-
cation, Pune.

9. Fundamentals of Mineralogy and Petrology - M.A.Koregave,
Pub.Book World Enterpress- Bombay.

10. Fundamentals of Invertebrate Palaentology - M.A.Koregave,
Pub.Book World Enterpreses.

11. 1. G.W.Tyrell (1998) Principles of Petrology B.I.Publications
Pvt.Ltd., New Delhi.

12. H.F.Read: Rutley’s Elements of Mineralogy.
13. Dana, E.S. and Ford, W.E.(1949) A Text Book of Mineralogy. Wiley

Eastern Ltd.
14. Roger and Kerr: Optical Mineralogy.
15. Jensen, M.L.and Bateman, A.M.(1981) Economic Mineral Depos-

its. John Wiley and Sons, New York.
16. Deb, S. (1980) Industrial Minerals and Rocks of India. Allied Pub-

lishers, New Delhi.
17. Deshpande, G.G. (1998) Geology of Maharashtra. Geological Soci-

ety of India, Bangalore.
18. Henry Woods (1985) Invertebrate Palaeontoogy. CBS Publishers.
19. R.M.Black (1970) The Elements of Invertebrate Palaeontology, Cam-

bridge University Press.
20. M.A.Koregave (1998) Fundamentals of Invertebrate Palaeontology,

Book World Enterprises, Mumbai
21. Ravindra Kumar (1985) Fundamentals of Historical Geology and

Stratigraphy of India. Wiley Eastern Ltd., New Delhi.
22. M.S.Krishnan (1982) Geology of Inida and Burma. CBS Publishers.
23. D.N.Wadia (1998) Geology of India. Tata McGraw Hill, India.
List of Equipments & Materials For B.Sc.
Perrology Practicals :-
1. A set of 200, Rocks specimens for megasocopic study (set should in-

clude all the types of rocks). As listed in practicals and their varieties.
2. A set of 100 rock slides for Microscopic study (Set should include

all slides of all the rocks listed in practicals and their varieties.
3. A set of 50, rocks slides showing typical textures of Ingenous, Sedi-

mentary and metamorphic rocks.
Mineralogy Practicals :
1. A Set of 200,  Rock forming Minerals specimen for Magascopic

study. (Set should include all the minerals as listed in syllabus and
their varieties).
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2. A Set of 100 Minerals slides (thin sections) for microscope study.
(Set should include all the minerals listed in practical and the scheme
in different directions.

3. A set of 25 Oriented Minerals slides to demonstrate axiality, optic
sign, pleochrosim shceme Extinction etc.

4. Minerals sets demonstrating Hardness, Cleavage, Lusture, Streak
and forms etc.

Ore Minerals.
A set of 100 one Minerals for megascope study. (Set should be made

with one Minerals as listed in Practicals an included in Indian Matallic
deposit of Theory course).

A Part from this geological material following equipments are
essential for megascopic and Microscope study.
1. Petrological slide, projector 1.No.

(For Demonstration of this section) with screen
2. Magnifiers 10x or more 20 Nos.

(Table/Hand model with large view for Magascopic Study)
3. Hand lens 10 x or 20 x 20Nos.
4. Pen knife 20 Nos.
5. Streak Plates 20 Nos.
6. Perrological ploarizing miscroscope 20 Nos.
7. Minocular microscope with point counter, 1 Nos.

Camera Lucida and U. Stage fitting.
Crystallography
1. A set 150 wooden crystallography models belonging Normal class

of six major crystal system.
2. A set 25 wooden models showing twnning and the type and laws.
3. Contact Goniometer 5 Nos.
4. Set of transparant, Crystal models demonstrating axes planes and

centre of symmetry of different Normal class of major system.
5. A set of atomic structure models demonstrating basic types.
Palaeontology
1. A set of 100 fossil as included in the practical syllabus and the

phyllum mentioned in theory in course.
2. A set of 20 plant fossils as mentioned in practical course and their

varieties.
3. A set of 25 Geomorphological models.
4. Index map of Survey of India.

Cermorphology
1. Toposheet of survey of India on 1:50.000 scale covering Entire

Vidarbha.
2. Degree sheets of survey of India on 1.25,000 scal covering entire,

Vidarbha.
3. Rotarameter 5 Nos.
4. Planimeter 5 Nos.
5. Tracing table (large size) 1 Nos.
Photogeology
1. Lens Steroscope 10 Nos.
2. Mirror Stereoscope 10 Nos.
3. Aerial Photographs (Stereopairs) 10 Nos.

a) A set of 10, demonstrating different types of Lithologies, Struc-
ture etc.

b) Aerial photographs and Land sat imageries covering Vidarbha
for geological & Geomorphological and ground water studies.

4. A set of about 50 Structural models demonstrating various types of
Primary and Secondary geological structure.

Structural Geology
A) Every department should have adequate copies of outcrop maps and

geological maps, so as to cover atleast 20 outcrop map and 20 sec-
tion maps for every academic session, covering different geological
situation from simplest to comples. In addition about 20-25 prob-
lems are to be taken on dip, strik, thickness, three points problem,
borehole problem.
1. Large scale geological map in India.
2. Geological maps of various states or Geological sheet atlas of

India.
3. Tectonic map of India.
4. Hydrogeological map in India.
5. Geological map of various geological systems and the type area.

Charts
As for as possible maximum no of charts should be present for dem-
onstration of symmetry elements, crstallographic system. Morphol-
ogy of various phyllum, structural diagram, geodynamics, gelogical
works performed by natural agencies. Mineralogical, pertrological
and optical variation in rocks and minerals etc. Minimum 100 charts
of basic data should be available.
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Field Work.
1. Geological Harmmer 1000 gm. 10 Nos.
2. Harver Sack 20 Nos.
3. Field camera (Plntax) with zoomlens and flash guns 1 Nos.
4. Water bottle 2 Nos.
5. Steel tapes 5 Mtr., 10 & 50 Metrs. 2 Each.
6. Clinometer campass 15 Nos.
7. Bruten campass 5 Nos.

In addition of these following additional equipments if kept will help
to improve teaching and practical demonstration techniques related to course.
1. Overhead Projector 1 Nos.
2. Epidio Scope 1 Nos.
3. Any geophysical instrument Resistivity/Seismic 1 Nos.
4. Water analysis kit 1 Nos.
(Note: 1) Necessary arrangement should be made available to display these

moels so that students can observe them as and when they like,
Adequate no of trays, showcases should be made available.

2) As far as possible Geological Musium should be separate.)

13. BOTANY
2S – BOTANY

Gymnosperm, Morphology of Angiosperms and Utilization of Plants
UNIT-I :  Palaeobotany (15)

1.1. Process of plant fossilization and types of fossils
1.2. Geological Time Scale
1.3. Fossil Gymnosperms

1.3.1. Pteridospermales: Lyginopteris oldhamia
1.3.2. Bennettitales: Bennittites

UNIT-II : Gymnosperms (15)
2.1. Classification according to D. D. Pant
2.2. General account: morphology, anatomy, life cycle

and taxonomic position of Pinus and Gnetum
2.3. Affinities with pteridophytes and angiosperms
2.4. Economic importance of Gymnosperms

UNIT-III :  Morphology (15)
3.1. Diversity in Plants habits – Annual, biannual,perennials
3.2. Roots – Types of root :  tap and adventitious, modifica-

tion of root :  for food storage, respiration, and supports.
3.3. Stem – Types of Stem, Characteristic features,

branching, modification of Stem – Underground

and aerial
3.4. Leaf – Parts of leaf, types of leaves – simple and

compound; Phyllotaxy; Venation; Stipule.
Modification of leaves

UNIT-IV : Morphology (15)
4.1. Inflorescences – Types: Racemose, Cymose and

Special.
4.2. Flower – Flower as modified shoot; Structure of

flower – Calyx, Corolla, Androecium and Gynoecium.
Placentation; Types of Pollination.

UNIT-V  : Morphology and Utilization of Plants (15)
5.1. Fruits – Morphological types
5.2. Utilization of Plants

5.2.1. Food Plants – Wheat, Potato –
Morphology, varieties and economic
importance.

5.2.2. Fiber Plant – Morphology, varieties and
economic importance of Cotton.

5.2.3. Oil yielding Plant – Morphology, Varieties
and economic importance of Ground nut.

UNIT-VI :Utilization of Plants (15)
6.1. Spices–General account and economic importance of

Black  pepper,  Clove, Cinnamon and Cardamom
6.2. General account and sources of firewood, timber

and Bamboos.
6.3. Essential oils – General account, economic

importance of Eucalyptus.
6.4. Pharmacognosy and Phytochemistry with respect

to following medicinal plants –
6.4.1. Aloe vera
6.4.2. Adathoda vasica
6.4.3. Asparagus racemosa
6.4.4. Azadirachta indica
6.4.5. Catharanthus roseus
6.4.6. Chlorophytum borivillianum
6.4.7. Emblica officinalis
6.4.8. Ocimum sanctum
6.4.9. Rauwolfia serpentina
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6.4.10. Vitex negundo
6.4.11. Withania somnifera

LABORATORY EXERCISE
I. Gymnosperms: Morphology and anatomy of the following members

–
a.  Pinus
b   Gnetum

II. Preparation of double stained permanent mount of Pinus stem, needle
and Gnetum stem and leaf.

III. Study of fossil slides of Lyginopteris and Bennettites
IV. Detailed morphological study of types of root, stem and leaf with its

modifications
V. Forms of corolla
VI. Types of placentation
VII. Morphology of fruits
VIII. Morphology of plant parts used and medicinal plants prescribed in

syllabi
IX. Utilization of plants: Spices, fiber yielding plants and food plants

prescribed in syllabi
BOOKS RECOMMENDED
1) A.C. Dutta : Text Book of Botany.
2) Andrews A.N. : Studies in Paleobotany.
3) Arnold C.A. : Introduction of Paleobotany.
4) Bhatnagar S.P. and Moitra A., 1996 : Gymnosperms, New Age In-

ternational Limited, New Delhi.
5) Bhojwani & Bhatnagar : Embryology of Angiosperms.
6) Coulter M.J. & Chamberlain C.J. : Morphology of Gymnosperms.
7) Cutter E.G., 1971 : Plant Anatomy Experiment and Interpretation

Part-II, Organs, Edward Arnold, London.
8) Cutter, E.G. 1969 : Part-I, Cells and tissues, Edward, Arnold, London.
9) Davis P.H., and Heywood V.H., 1993 : Principles of Angiosperm

Taxonomy: Oliver and Boyd, London.
10) Eames E.J. : Morphology of vascular Plants.
11) Gangulee & Kar : College Botany Vol.II
12) Gangulee Das and Dutta : College Botany, Vol.I
13) Giford E.M. and Foster A.S., 1988 : Morphology and Evolution of

Vascular Plants, W.H. Freeman & Company, New York.
14) Hartmann H.T. and Kestler D.E., 1976 : Plant Propagation Principles

and practices, 3rd edition, prentice Hall of India Pvt.Ltd. New Delhi.

15) Heyhood V.H. and Moore D.M. (Eds) 1984 : Current concepts in
plant Taxonomy. Academic Press, London.

16) Jeffrey C., 1982 : An introduction to Plant Taxonomy, Cambridge
University Press, Cambridge, London.

17) Maheshwari P. : Introduction of Embryology of Angiosperms.
18) Pande B.P. : A Text Book of Angiosperms.
19) Proctor M. and Yeop, 1973 : The Pollination of Flowers, William

Collins Sons, London.
20) Radford A.E., 1986 : Fundamentals of Plant Systematics, Harper

and Row, New York.
21) Rendle A.B. : Classification of flowering plants, Vol.I & Vol.II.
22) S. Sundar Rajan : College Botany, Vol.II & Vol.III.
23) Saxena and Sarabhai : A Text Book of Botany, Vol.II
24) Sharma O.P. : Gymnosperms.
25) Shukla & Mishra : Paleobotany.
26) Singh and Jain : Taxonomy of Angiosperms.
27) Singh, 4. 1999, Plant Systematics - Theory and Practices, Oxford

and IBH Pvt. Ltd., New Delhi.
28) Sporne K.R. : Morphology of Gymnosperms.
29) Sporne K.R., 1965: The Morphology of Gymnosperms, Hutchinson

& Company, (Publisher) Ltd. London.
30) Stace C.A., 1989: Plant Taxonomy and Biosystematics (2nd Edi-

tion) Edward Arnold, London.
31) Stewart W.N., 1983 : Paleobotany and Evolution of Plants, Cam-

bridge University Press, Cambridge.
32) Thomas P., 2000 : Trees - Their natural history, Cambridge Univer-

sity Press, Cambridge.
33) Trivedi B.S. & Sharma B.B. : Introductory Taxonomy.
34) Tyagi & Kshetrapal : Taxonomy of Angiosperms.
35) Vasistha P.C. : Gymnosperms.
36) Vasistha P.C. : Taxonomy of Angiosperms.
37) Vyas Purohit Garg : A Text Book of Gymnosperms.
38) Walton : An Introduction & Study of fossil.
39) Modern Practical Botany, Volume-I, Dr.P.B.Pande, S.Chand Pub., N.W.
40) Modern Practical Botany, Volume-II, Dr.P.B.Pande, S.Chand Pub., N.W.
41) Modern Practical Botany, Volume-III, Dr.P.B.Pande, S.Chand Pub., N.W.
42) A Text Book of Botany –Paleobotany, Gymnosperms, Morphology

and Utilization of Plants (2014), Dr.P.W.Deotare, Dr.M.A.Shahezad,
Dr.Mrs.U.G.Malode, Dr.U.S.Patil,  Dr.Mrs.P.S.Kokate,
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Dr.Mrs.S.P.Khodke, Published by Nabh Prakashan, Amravati.
43) Morphology of  Angiosperms and Utilization of Plants, Dr.Shubhangi

Ingole, Published by Paygun Publishers, Amravati.

Semester – II
Practical Schedule

Time : 4 hours      Marks : 50
Q1. Preparation of double stained permanent mount of given

Gymnospermic material and identification with reasons 10
Q2. Comments on given Morphological specimens 12

i. Root
ii. Stem
iii. Leaf
iv. Inflorescence
v. Flower
vi. Fruit

Q3. Comment on given medicinal plant with reference to morphology,
part used and medicinal importance (Any two) 10

Q4. Spotting (02 marks each) 08
a) Palaeobotany
b) Gymnosperms
c) Utilization of Plant (food, fibers, spices) (2 Materials)

Q5. Practical record 5
Q6. Viva voce and Excursion report 5

14. ENVIRONMENTAL SCIENCE
2S   ENVIRONMENTAL SCIENCE
ECOLGY AND ENVIRONMENT

UNIT I a) Introduction to Ecology- Definition, principles and scope
of ecology. Ecological factors- climatic, biotic, topographic.

b) Biogeochemical cycles- Definition, types. Gaseous (carbon,
oxygen, and nitrogen). Sedimentary (phosphorous and sulfur)

      (Lectures-14)
UNIT II a) Population Ecology- Definition, characteristic (natality,

mortality, age structure, growth curve, dispersal, population
size and density, biotic potential and life tables.

b) Interspecific relationship- Positive and negative.
Positive- mutualism and commensalism.
Negative – Parasitism and predation.       (Lectures-14)

UNIT III : Community Ecology: Definition, characteristics – species
diversity, growth form, structure and dominance.
Characters used in community structures-
Analytical-a)Qualitative- frequency, abundance, density, basal
area, dominanace. b) Quantitative – Physiognomic, phenology
stratification abundance vitality, life form.
Synthetic- i) presence and Constance, ii) fidelity iii) Dominance
and other synthetic characters.
Methods of study of community- Quadrat.

(Lectures-14)
UNIT IV a) Ecosystem- Definition, components and structure, food

chain, food web, ecological pyramids, energy flow in
ecosystem, energy flow model (Y- shaped).

b) Ecosystem types: Terrestrial- forest, grassland, desert and
cropland; Aquatic- marine and fresh water.

(Lectures-14)
UNIT V a) Productivity of ecosystem- Concept of productivity,

types (primary, secondary), net productivity. Biomass-
concept, definition and study methods.
Methods of measurement of productivity- Chlorophyll, O2,
CO2 and radioactive.

b) Ecological succession – Definition, causes, types. General
process of succession. Hydro sere, xerosere as a succession
models. Ecological niche, Ecotone.

(Lectures-14)
UNIT VI a) Biodiversity – Definition, types,. Biodiversity loss, global

diversity. India as mega diversity nation. Indian Biodiversity
hot spots.

b) Bio-indicators - climatic, soil and pollution and their role in
environment. (Lectures-14)

NOTE :- Should visit to different Environmental ecosystems for the study
of various components, interactions and ecological indicators.

BOOKS FOR REFFERENCE:
1. A Text book of Ecology and Environment by P.C. Joshi and Namita

Joshi, Himalaya.
2. Fundamentals of Ecology by E.P. Odum.
3. Principles of Environmental Biology-P.K.G. Nair, Himalaya Publ.
4. Ecology and Environment- P.D. Sharma , Rastogi Publ.
5. Plant Ecology and Soil Science- R.S. Shukla, P.S. Chandel, S Chand

& company.
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6. Fundamentals of Ecology- M.C. Dash, Tata McGraw Hill Pub.
7. Communities and Ecosystem- Witalkar.
8. Environmental Science - Van Cunninghnn, Tata McGraw Hill Pub.
9. Manual of Field Ecology- R. Mishra.
10. Concept of Ecology- E.J. Koromondy, Principal Hall.
11. Modern Concept of Ecology- H.D. Kumar.
12. Text book of  Plant Ecology- R.S. Ambusth.
13. Elements of Ecology- Brijgopal and Bharadwaj.
14. Elements of Ecology- P.L. Kochar.
15 Environmental Biology- K.C. Agrawal.

PRACTICAL II
PRACTICAL COURSE FOR B.Sc. PART- I, SEMESTER-II

(ENVIRONMENTAL SCIENCE)
A) Experiments on vegetational community structure.

1. Determination of minimum size of quadrate by Species Area-Curve
method.

2. Determination of minimum number of quadrate to be laid down
in the field under study.

3. To study community characters – density, frequency, abundance
by quadrate or line transact method.

4. To study vegetation of given area by Physiognomic / Biological
Spectrum Method.

5. To compare the biomass of ungrazed and grazed grassland.
6. To determine Importance value Index (IVI) of vegetation.

B) Experiments on Ecosystems.
1. Measurement of Primary productivity in aquatic ecosystem by

light and dark bottle method.
2. To study abiotic components – pH, temperature, turbidity and light

penetration in pond ecosystem.
3. To study biotic components of pond ecosystem.
4. To study biotic components of forest ecosystem.
5. Qualitative and quantative estimation of planktons in fresh water.
6. To study the aboitic components of forest ecosystem.
7. To study the ecological adaptations in Flora and Fauna.

C) Spotting- Observation and comments on –
1. Mutualism- Lichens, Rhizobia, Mycorhizae.
2. Commensalism- Lianas, Epiphytes.
3. Parasitism- Cuscuta, Orobranchie, Loranthus.
4. Predation- Nepenthes, Drosera and Utricularia.

DISTRIBUTION OF PRACTICAL MARKS Time : 4 hrs.
Q.1 Any two Experiments on community structure   ------------20
Q.2 Experiments on Ecosystem   ------------------------------------ 10
Q.3 Spotting (any four) ------------------------------------------------ 08
Q.4 Tour Diary   --------------------------------------------------------- 03
Q.5 Practical record----------------------------------------------------- 04
Q.6 Viva-voce         ----------------------------------------------------- 05

--------------------------------
TOTAL 50

--------------------------------
15. SEED TECHNOLOGY (VOCATIONAL)

2S-SEED TECHNOLOGY
PLANT BREEDING METHODS FOR CROP IMPROVEMENT

AND
SEED PRODUCTION .

UNIT I  : Genetic basis of crop improvement –Mendelian principles of
inheritance of characters (Segregation , independent assortment).
Laws of probability , Gene interactions . Gene and
Environment , Inheritance of quantitative traits .
Methods of plant breeding – Plant exploration,  introduction
and acclimatization
Exploration-  Centres of origin, Centers of Genetic diversity,
methods of survey , field study, agroclimatology herbarium
preparation, collection of material, plant  parts .
Definition of introduction acclimatization, objectives of
introduction , Types of introduction (Primary and Secondary )
Plant introduction agencies in India and
World. Procedure for introduction (Procurement, quarantine,
evaluation )
Acclamatization.
Merits and demerits of introductions .
Achievement in field crops, flowers, fruits vegetables and other
plants.
Pureline selection – Definition of pureline, Characters of
pureline and its importance,Field techniques of pureline
selection, Advantages and limitations.
Clonal selection – Definition of a clone, Characters of
clone,Soure of clonal variation ,Importance of clonal
selection, Field techniques of clonal selection, Advantages and
limitations , Achievement through clonal selection in some crop spp.
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UNIT II :Mass selection Definition, Procedure of mass selection , Merits
and demerits, Differences between pureline selection, clonal
selection and  mass selection.
Hybridization followed by selection in self pollinated crops -
pollinated crops -  History ,   definition and types of
hybridization, Application and objectives Hybridization
techniques in self   pollinated crops,  Heterosis in self pollinated
crops, Advantages and limitations, Handling of segregating
population (Pedigree  method, Bulk method  mass pedigree
backross method , multiline varieties, F1 hybrids )
Hybridization procedure in cross pollinated crops –development
of inbred lines, Effect of self  pollination (selfing ) ,Development
of single cross and double cross hybrids, Development of
synthetic and composite varities , Achievement in field crops,
vegetables and    fruit crops.
Mutation in crop improvement—Definition of mutation,
mutagen, mutant etc.
Classification of  mutation (point mutation,  chromosomal,
somatic  mutation,spontaneous and induced mutation macro and
micro mutation).
Artificial induction of mutation, Mutagens (physical, chemical,
radioactive isotopes ) .
Mechanism of   action of mutagens. Dosimetry.
Procedure for mutation  breeding, Significance of induced
mutation in crop improvement
Achievements through induced mutations.

UNIT  III :  Polyploid breeding—Occurrence of polyploidy in crop plants,
Classification of polyploidy,  Effects of aneuploidy and
euploidy, Techniques of production of haploids, aneuploids,
triploids, tetraploids etc. Evolution of crop plants through
polyploidy , Achievements through polyploidy breeding.
Breeding for disease resistance- Definition and history, Nature
of disease resistance, Causes of disease resistance, Methods of
breeding for disease resistance,Scope and application.
Distant hybridization—Barriers in distant hybridization,
Methods to overcome the barrier: Embryo rescue, Embryo
culture. Methods used for hybridization : Protoplast fusion.
Advance techniques  in plant breeding :Anther culture, Tissue
culture, Soma clonal variation.
Organisation for crop improvement in India—History of
systematic crop improvement in India, Setting up of council of
Agricultural Research, Crop Research Institutes.

UNIT IV: General introduction—Seed definition- differences between
seed and grain, Seed as a basic input in agriculture. Role of
high quality seeds in  increasing and sustaining crop production
Seed quality concept,quality control in seed production.
Characteristic of sowing quality seed. Mode of reproduction in
relation to seed production-Classification of crop plant in
relation to mode of reproduction and choice of methods for
seed production .Development  and testing of varities – System
of breeding and testing of  crop varities and hybrids in self,
often, and cross pollinated crops. System of release and
notification of varities for general cultivation.   Varietal purity
and its maintenance—Genetic purity of varities-concept. Life
span of varities and factors responsible for their deterioration.
Methods of maintenance of genetic purity and techniques of
maintenance breeding. Generation system of seed multiplication.
System and methods of production of nucleus, breeder,
foundation and certified seed.
Flowering and seed production—Flowering in crop plants , its
modification for hybrid seed production. Factors affecting seed
set-temperature, relative humidity, day length, wind velocity and
direction, duration of flowering, anthesis, pollen viability, stigma
receptivity, nutrition and irrigation. Male sterility and self
incompatibility--male sterlity, its genetics and  use in hybrid
seed production. Self incompatibility, its genetics and use in
hybrid seed production.

UNIT V : Pollination and seed production
Improvement of pollination in seed production of forage
legumes, tripping process and vegetables. Improvement of
pollination for hybrid seed production.
Hybrid seed production—Feasibility of hybrid seed production
by the use of hand emasculation and pollination, supplementary
pollination detaseling- male sterlity, gametocides and self
incompatibility.
Areas of seed production—Choice of area of seed production,
Factors affecting the choice of area  of seed production-soil
type, climate ,nutrition and weed status, insect pest and disease
incidence.
Compact area approach in seed production. Seed village concept
generation system of multiplication.

UNIT VI : Agronomic management in seed production- selection of land
for seed production. Previous  crop effect.
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Effect of environment before and after harvest on seed quality.
Special agronomic management .
Benovalent, monovalent effect on germination quality
.Harvesting and threshing of seeds—factors affecting  time of
harvesting and threshing, precautions at these operations
especially in high value seeds-care at post harvest handling of
seeds.
Seed  Production Systems and Management.
Systems  ofseed production in India , Agencies responsible for
seed production , Seed production planning , Indian and
International seed industry. Planning ,organizing and managing
a seed production programme.
Seed production procedure—Detailed seed production
procedure in following crops with reference to land and isolation
requirement, special agronomic management, rogueing ,
harvesting and threshing in wheat ,Rice, Sorghum, Bajara,
Maize, Chick pea ,Lentils ,Cowpea, Mung , Urdbeans,
Soybeans, Groundnut, Rapeseed, Mustard, Sasame , Sunflower,
Forages, Potato,  seed plot technique of potato multiplication,
production of hybrid Potato seeds.

PRACTICALS.
PLANT BREEDING METHODS FOR CROP IMPROVEMENT

AND SEED PRODUCTION.
1 Preparation of slides  for the study of mitosis and meiosis.
2 Hybridization techniques.
3 Studies on segregation using mixture of coloured seeds
4 Studies on independent assortment.
5 Studies on gene interactions.
6 Embryo rescue and media preparation for cultures
7 Visit to research farms.
8 Preparation of agroclimatic maps (India and States ) for soil, crops

and climatic conditions
9 Identification of different crop seeds.
10 Seed production planning-for hybrid and varities, Computation of

area and seed requirements for seed production of certified class.
11 Study of inflorescence and flower structure of self and cross polli-

nated crops.
12 Study of pollination and fertilization, insect pollinators- their iden-

tification, management of insect pollinators especially honey bee

isolation distance.
13 Study 0f seed production practices  of cereals, pulses, oilseed,and

fibre crops in relation to planting, weed control, rogueing, harvest-
ing and threshing.

14 Visit of nucleus, breeder seed plots and study of maintenance of
varities.

15 Visit of foundation and certified seed plots and study of the tech-
niques of seed production.

16 Seed planning—cost of seed production.
PRACTICAL EXAMINATION

Distribution of marks.       Marks
1 Prepare temporary squash/smear of the 7

given material  and Identify   two stages .
2 Problem based on segregation/ Independent 7

assortment Gene  interaction chisquare test
using  coloured seeds .

3 Identify and describe specimens A, B, C and D 8
giving reasons
( Inflorescence , Pollination, crop seed seeds )

4 Identification  and classification of seeds on the 7
basis of  seed production practices (any two)

5 Submission of visit report . 7
6 Submission of seed specimens and viva –voce. 7
7 Record book. 7

 Total Marks 50

BOOKS RECOMMENDED
1 Seed Technology-  R. L. Agrawal   Oxford IBH.
2 Choudhary R. C. 1982  Introduction to plant breeding oxford and IBH,

Publishing co, New Delhi.
Singh , B. D. 1990, Plant breeding Principles and methods kalyni pub-
lisher, New Delhi.

3 Simmmonds, N. W. 1979 , Principles of crop improvement Longman,
Newyork.

4 Strickberger N W. 1985 Genetics, Mc Millan publishing co. Newyork.
5 Gupta , P. K. 1991, Genetics Rastogi Publication co ,Meerut.
6 Frankel, R. and Galun, E. 1977. Pollination mechanisms, Reproduc-

tion and plant Breeding, Springer-Veriag, Berlin.
7 Poehlman, J. M. and Borthakur, D 1972 Breding Asian Field Crops.

121 122



Oxford and IBH publishing co . NewDelhi.
8 Chopra, V. L.  3Year plant breeding theory and practice. Oxford and IBH

publishing co . NewDelhi.
9 Agrawal , P. K. and Dadlani, M. 1990. Techniques in  seed science and

Technology. South Asian publisher Newdelhi.
10 Fertilizer, W. P. 1975  Ed  cereal seed Technology. Food and Agricul-

ture Organisation of United  Nation,. Rome.
11 Fertilizer ,W. P. (1982) , Ed  Technical guidelines for maize seed tech-

nology. Food and Agriculture Organizatin of the United Nations , Rome.

16.  ZOOLOGY
There shall be following paper and practical for B.Sc.Part-I Semester

Two examination. The syllabus is based on 6 theory periods and six practical
periods per week (Total 75-80 theory Sessions and 25 practical sessions
during the complete semester). There shall be one compulsory paper of 3
hours duration, in theory as stated below and practical examination extending
for four hours. Every examinee shall offer the following paper of 100 marks,
(Out of which, 80 marks will be for written examination and 20 marks for
internal assessments) and practical examination of 50 marks.  Candidates
are required to pass separately in theory and practical examination.

Marks
1) Paper-II: Cell and   Developmental Biology
            Theory (Written) ……. 80

Internal assessments …... 20
2) Practical: ……. 50

_________
Total : 150 Marks

2S-ZOOLOGY
CELL AND DEVELOPMENTAL BIOLOGY

UNIT- 1. General organization of Prokaryote and Eukaryote Cell.
2. Ultra structure and functions of, Plasma membrane
3. Ultra structure types and functions of, Endoplasmic reticu-

lum
UNIT-II: 1. Ultra structure and functions of, Golgi complex

2. Ultra structure and functions of Ribosome
3. Ultra structure and functions of Mitochondria.
4. Ultra structure and functions of Lysosomes.

UNIT-III:1. Ultra structure and functions of nucleus and nucleolus.
2. Chromosome and its general organization.

3. Structure of Polytene and Lamp brush Chromosome.
UNIT-IV: 1. Mitosis and its significance

2. Meiosis and its significance.
3. Gametogenesis: Spermatogenesis and oogenesis
4. Fertilization: Types of fertilization, Mechanism of fertilization,

UNIT V: 1 Cleavage, and development up to coelome formation  in am-
phioxus

2. Cleavage, Blastulation and gastrulation up to the formation
of three germ layers in Frog, Fate map.

3. Cleavage, Blastulation and gastrulation up to the formation
of three germ layers in chick.

4. Extra embryonic membranes in chick: Development and sig-
nificance.

UNIT-VI:1. Placentation in mammals; Types and Functions of Placenta.
2. Parthenogenesis: Types and, Significance,
3. Regeneration in invertebrates and vertebrates.
4. Elementary idea of, sources, types and use of Stem cells.

CELL AND DEVELOPMENTAL BIOLOGY
I)  Cell Biology:-
1. Use, care and maintenance of microscope.
2. Bacterial Culture, Gram staining.
3. Permeability tests using erythrocytes.
4. Preparation of Polytene chromosome in Chirnomous or Drosophila

larva.
5. Preparation of various stages of mitosis in Onion root tip.
6. Preparation of various stages of meiosis in insect’s testis.
II) Developmental Biology.
1. Study of stages of Gametogenesis in rat/frog, (Permanent Stained

Slides)
2. Study of different of types animal eggs
3. Study of developmental stages (Life Cycle) of Cockroach, Housefly,

mosquito, Butterfly, Moth, Frog (Any Four).
4. Sperm in physiological saline using phase contrast optics.
5. Demonstration of developing chick through available resources.
6. Developmental stages of frog: Cleavage, blastula, gastrula, neurula,

and tadpoles through available resources.
7. Permanent slides of chick embryos at 24, 36, 48, 72 hrs of incubation.
8. Study of different types of placenta with suitable histological slides

or visual diagrams.
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Distribution of Marks during Practical Examination:  Time : 4 hrs.
i) Identification and comments on spots (1-8)

– 4 Cytological, 4 Embryological 16 Marks
ii) Cytological Preparation 10 Marks
iii) Comments on given Life Cycle 10 Marks
iv) Certified class record - 05 Marks
v) Submission of photographs of any three crop pests 04 Marks
viii) Viva- voce 05 Marks

-----------------
        Total:- 50 Marks

Reference Books Recommended (All latest editions):
1) C.B.Pawar ;Cell Biology :
2) Alberts Bray, Lewis, Raff, Roberts and Watman Molecular Biology

of the cell (Garland)
3) Balinsky, An introduction to Embryology, (CBS College Publishers)
4) Grant: Biology of developing system (Halt, Reihart and Winston.)
5) Gilbert: Developmental Biology (Sinauer)
6) Puranik P. G., A Text Book of Embryology S. Chand & Co.
7) Browder L.W. Erickson C.A. & Williams Developmental Biology,

1992 3rd edition, R J. Saunders //. College, Publications, London
8) Tyagi, Verma and Agrawal: Chordate embryology.
9) Dr.R.A.Malu, et.al Text Book of Cell Biology and Developmental

Biology - Shivneri       …..           Publishers, Amravati.
10) Korak Kanti Chaki, Gautam Kundu, and Supriti Sarkar: Introducation

to General Zoology Vol. 1 and  Vol.2
11) De Robertis Cell and Molecular biology

List of necessary Equipments / Apparatus required
for the Zoology Practical.

1. Compound Microscope - 16
2. Dissecting Microscope - 16
3. Dissection Box - 02
4. Dissecting Trays - 25
6. Phase contrast microscope - 01
7. Computer set with LCD.
8. Glass aquarias - 3
9. Dissection Accessories.
10 Scale reader

11 Hot air oven.
12 Weighing Balance (Single Pan Balance)
13.       Refrigerator

17. INDUSTRIAL FISH AND FISHERIES
(vocational)

There shall be a following paper and practical for B.Sc. Part-I
Semester Two examination. The syllabus is based on 6 theory periods and
six practical periods per week (Total 75-80 theory periods and 25 practical
during the complete semester). There shall be one compulsory paper of 3
hours duration, in theory as stated below and practical examination extending
for four hours. Every examinee shall offer the following paper of 100 marks,
(Out of which 80 marks will be for written examination and 20 marks for
internal assessments) and practical examination of 50 marks.  Candidates
are required to pass separately in theory and practical examination.

Marks
         1) Paper-II: CAPTURE  FISHERIES

Theory (Written) ……. 80
                        Internal assessments …... 20
        2) Practical: ….. 50

  _________
  Total :       150 Marks

2S- INDUSTRIAL FISH AND FISHERIES
CAPTURE FISHERIES

UNIT I 1. Capture fisheries. Potential, estimates and significance.
2. Biological aspects of fishery management.
3. Principles of conservation, Development and  Management.
4. Population dynamics

UNIT II. 1. Concept of recruitment and yield
2. Problem of overfishing MSY, MEY and OSY.
3. Important river systems of India and their fisheries.
4. Cold water fisheries: Resources Development and Management

UNIT III.1. Fisheries of trout, Mahaseer and other cold water species.
2. Lacustrine fisheries.
3. Origin, distribution and classification of Lakes.
4. Salient physico-chemical features and fisheries of Kodaikanal

lake, Yer caud Lake, Ooty lake, Logta  Lake.
UNIT IV. 1. Reservoir fisheries in India.

2. Marine fishery Resources in India.
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3. Problem of inshore fishery.
4. Sampling technique adapting for estimating marine fish landing.
5. Pattern and growth of marine fishery exploitation. Under ex-

ploited and unexploited resources of the Exclusive Economic
Zone (EEZ).

UNIT V. 1. Pelagic fishery Resources of India.
2. Fishery of oil sardine and other sardines mackerel, ribbon

fish, Tunnies, seer fishes carangids and cephalopods.
3. Midwater and dimersal fisheries.
4. Fishery of Elasmobranche, Bombay duck, Catfishes, Silver

bellies, Pomprets, Prawn, Crab, Lobsters, mussels and Clams.
UNIT VI. 1. Estuarine fisheries; Definition, origin and classification of

Estuarine fisheries.
2. Major Estuaries of India and their fisheries.
3. Brackish water lakes and their fishery
4. Chilka Lake and Pulicat Lake
5. Indian backwater and their fisheries.

Practicals:
1. Study of food and feeding habits of fishes - Analysis of stomach

content qualitative and quantitative methods.
2. Estimation of growth rate and ageing by indirect methods- (Using

scales and otoliths, length weight relationship & ponderal index.)
3. Plankton analysis: qualitative and quantitative, permanent stained

preparations of planktons.
4. Estimation of relative conditions factors, gonad somatic index and

fecundity.
5. Study of spawning habbits based on ova diameter polygons.
6. Identification of egg hatching spawn, fry and fingerlings of Indian

major carps.
7. Study of larval stages of crustacean and molluscs.
8. Study of various types of external and internal fish tags.
9. Field visits - (1) Visit to fish catching, center to assess catch

compositions species
(2) Study of crafts and gears in inland water
(3) Fish market statistical data.
(4) Visit to a polluted water body to assess its

impact on fishery.
(5) Visit to fish farm.

PRACTICALS EXAMINATION
Distribution of Marks.

1. Identification and comments on given spots, 1 to 5 15 Marks
2. Identification of a given species of fish by

morphometric study. 7 Marks.
3. Estimation experiment Plankton analysis or 8 Marks.

determination of/ Feeding habit of fish by stomach
content analysis

4. Permanent stained micro preparation of 6 Marks.
Any planktonic organism.

5. (a) Viva voce 5 Marks
(b) Record book 5 Marks
(c) Field dairy 4 Marks
Total 50 Marks

List of Equipments
1) Microscopes common and Inverted.
2) Fish measuring Boards.
3) Dissection sets.
4) Scale reader
5) Hot air oven.
6) Weighing Balance (Single Pan Balance)
7) Otolith cutter and grinder
8) Bone cutters.
9) Occulometer and stage micrometer
10) Microtome
11) Camera lucida
12) Projection microscope
13) Centrifuge (Electrically operated)
14) Sedgwick Rafter Cells.
15) Tissue homogenizer
16) Catheters
17) Refrigerator
18) Water analysis kit (Digital), Spectrophotometer, Colorimeter
19) pH meter, Oxygen analyzer.
20) Autoclave
21) Phage-Contrast microscope
22) Aluminum and wooden frames for fabrication of aquarium.
23) Acrylic and glass sheets.
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24) Magnifying glasses.
25) Breeding Hapa, Hatching Hapa, drag net, hand net,
26) Plankton net, sieves for soil texture analysis.
27) Beakers, droppers.
28) Enamel trays.
29) Facility for tissue block making staining and mounting
30) Glassware for analysis of CO2
31) Petri dishes, test tubes etc.
32) Glass troughs
33) Earthen ponds.
34) Cement custemes
35) Millpore  filters
36) Pressure cookers
37) Drilling Machines.
References for Fish Biology( Sem I and II)
1. Ichthyology, Lagler,K.F.J.E.Bardach and R.R.Miller.1962.Wiley      In-

ternational. New York.
2. History of fishes. Greenwood P.H.1963.Emest Benn Ltd..Loodon.
3. Fishes : An Introduction to Ichthylogy movle. P.B.and

J.J.Cech.1982. Prentice-Hall Inc U.S.A.
4. The Biology of Fishes. Kvle.H.M.T.F.H. Publication. Hong Kong.
5. The life of Fishes. Marshall.  N.B.1965. Weidenfeld and

Nicolson,London.
6. The Marine and Freshwater  Fishes of Ceylon. Munro.

I.S.R.1982.Soni Reprints Agency New Delhi
7. Inland Fishes of India and Adjacent Countries. Vol.I and II

Talwar.P.K.and A.G. Jhingran.1991. Oxford and IBH Publishing
Co.Pvt. Ltd.. New Delhi

8. Commercial Sea Fishes of India. Talwar.P.K.and R.K.Kacker.1984
Zoological survev of India Calcutta.

9. FAO Species Identifications Sheets for Fishery Purposes. Western
India Ocean Fishing Area 51. Vol I to V and Eastern Indian Ocean
Fishing Area 57 and Western Central Pacific Fishing Area 71. Vol
I to III.

10. Handbook of Museum Techniques. Aivappan A and S.T. Satyamurthy
1960 Govt. of Madras.

11. Fisheries Ecology Pitcher T.J. and P.J.B.Hart.1982.Croom
Helm.London.

12. Introduction to the Pacific of fishery Science. Rovce. W.F. 1984

Academic Press.
13. Fish Stock Assessment: A manual of basic methods. Gullad. J.A.

1983 FAO. Rome.
14. Manual of Methods of Fisheries Biology Fishcicule 9. Research on

Fish stocks. Laevastu T. 1965 Food and Agriculture Organization
of the United Nations. Rome.

15. Fishery Science: Its Methods and Application. Rounsfell G.A. and
W.H.Everhart 1953 John Wilev & Sons New York.

18. Biological Techniques And Specimen Preparation
(vocational)

There shall be a following paper and practical for B.Sc. Part-I
Semester Two examination. The syllabus is based on 6 theory periods and
six practical periods per week (Total 75-80 theory periods and 25 practical
during the complete semester). There shall be one compulsory paper of 3
hours duration, in theory as stated below and practical examination extending
for four hours. Every examinee shall offer the following paper of 100 marks,
(Out of which 80 marks will be for written examination and 20 marks for
internal assessments) and practical examination of 50 marks.  Candidates
are required to pass separately in theory and practical examination.

Marks
1) Paper-II: BTSP (Plant)

Theory (Written) ……. 80
             Internal assessments …... 20
2) Practical…,……………… …… 50

            _________
  Total  : 150 Marks

2S- Biological Techniques and Specimen Preparation (Vocational)
BIOLOGICAL TECHNIQUES & SPECIMEN

Preparation (Plant)
UNIT-I Systems of classification, Classification of plants up to family

by Bentham and Hooker's system. Broad idea about rules of
plant nomenclature and Botanical names of plants which are
locally available from following families and showing
economical uses. Annonaceae, Papaveraceae, Cruciferae,
Malvaceae, Rutaceae, Anacardiaceae, Papilionaceae, Mimosae,
Curcurbitaceae, Umbellifearae, Compositae, Apocynaceae,
Solanaceae, Liliaceae and Graminae.

UNIT-II Plants used as cereals, Pulses, Fruits, vegetables, fiber plants, species
of medicinal value. Ethno botanical plants of nearby locality.
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Tissue system in Angiosperms and special features of anatomical
sections commonly used in the classrooms. Preparation of stains
and single and double staining methods.
Preparation of permanent slides & storage of slides. Methods
of permanent staining e.g. Algae,

UNIT-III Bryophytes & ptetridophytes. Mitosis and meiosis of plant cell
and its comparison with animal cell. Collection of material for
cell division and its preservation for marketing. Preparations
of permanent slides showing stages of cell division. Use of
chemicals to arrest cell division. Special stains for chromosomes
and their preparation.

UNIT-IV Preparation and maintenance of plant herbarium. Where and
How to collect the plants, Knowledge about instruments
required for collection of plants and precautions during plant
collection, Preparation of dry specimens of herbarium sheets.
Processes of storage of herbarium and precautions during
storage. Type of specimens, its importance.

UNIT-V Preparation of dry plant specimens for display boxes.
Preparation of museum specimens. Important herbaria of the
world and in India. Brief knowledge about Indian Botanical
survey of India. Modeling materials-Plaster of Paris, epoxy resin
and fiber glass. Characteristics of teaching models, preparations,
durability, attractiveness, innovations.

UNIT-VI Preparation of media for fungal and bacterial culture, solid and
liquid medium used for cultural purposes. Sterilization methods.
Autoclave and its maintenance, Inoculation techniques. Isolation
of fungal organisms and preparation of pure cultures.
Identification of common fungal and bacterial forms from culture.
Cultural Study - Measurements, use of micrometers. Use of
colony counter in culture study. Storage and maintenance of
stock cultures. Study of pathogenesis by Koch's postulate
methods. Hanging drop culture. Staining and preparation of
permanent slides of bacteria and fungi.

PRACTICALS
1. Preparation of herbarium sheet: 20 sheets.
2. Preparation of botanical museum specimens: Including life cycles.
3. Preparation of display boxes of dry plant., & Plant products.
4. Preparation of Botanical whole mounts.
5. Collection and preservation of Botanical materials for anatomical

& cytological studies.

6. Preparation of alizarine stained preparation.
7. Plate and colony counting. (Bacteria/fungi)..
8. Taxidermy.
9. Preparation of resin embedded specimen, preparation of teaching

models of plaster of Paris, Epoxyresin and fiber glass.
10. Preserving materials for class work use.
11. Preparation of Sterile culture media: plants-Culture of bacteria, fungi,

algae, and their maintenance.
12. Study and use of Camera Lucida.
13. Microtomy: Preparation of Botanical permanent micro slides (His-

tological)
Practical Examination
Distribution of mark (50 Marks)
Q1. Microchemcial/Phytochemical test 10 marks
Q2. Permanent stained micro preparation

Or
Double stained preparation 10 marks

Q3. Squash/smear of root tip/anther 8 marks
Or

Mounting of  bacteria/fungi/algae.
Q4. Camera Lucida drawing of the given 7 marks

slide/material
Q5. Submission of herbarium, Botanical museum specimens

Models, charts, Alizarine stained preparation;
Doubled stained preparation, stuffing of animals
(At least 3 different types) are to be submitted
At the time of examination.  ..…..…… 5 marks

Q6. Practical record                    ...…..……. 5 marks
Q 7 Viva voce ……....…. 5 marks

Total :…..….………… . 50 Marks

Books recommended for Paper PAPER-1S and 2S-BTSP
1. Microscopy: J.K. Soneja, Pub.: Soneja Brothers, Agra.
2. Techniques in Microscopy and Cell Biology: V.K.Sharma, Tata

McGraw Hill Pub. Co.Ltd., New Delhi.
3. Zoological Microtechniques: Weissman W.B. Saunders & Co.l Phila-

delphia.
4. Text book of Microtechniques and Environmental Biology: Dr. R.R.
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Dhande, Dr. G.N.Wankhede & Dr. S.R. Akarte, Bajaj Publications,
Amravati.

5. Botanical Microtechniques: John E.Sass, Balckwell Scientific Pub-
lications Oxford, London.

6. Text book of Histology: Bailey, Blackwell Scientific Publications
Oxford, London.

7. A Manual of practical Zoology, Vol. I, II & III: K.P.Achar,
Pub.:Himalaya Publishing House.

8. A manual of practical zoology (Invertebrates) : P.S.Verma S.Chand
& Co.Ltd.

9. A manual of practical zoology (Chordates) : P.S.Verma S.Chand &
Co.Ltd.

10. Cell Biology: C.B. Powar, Himalaya Pub.Co.
11. A text book of Fungi, Bacteria and viruses: Dubey H.C.
12. Taxonomy of Angiosperms: P.C.Vashishta
13. Taxonomy of Angiosperms: V.N.Naik, Tata McGraw Hill.
14. Taxonomy of Angiosperms: P.C.Vashistha, Pradeep Publi. Jalandar.
15. Cytology, Histochemistry and Anatomy of Angiosperms:

V.Venkateswarlu, S.Chand & Co.
16. Angiosperms: Chopra G.L., S.Nagin & Co.
17. Plant Taxonomy: O.P.Sharma, Tata McGraw Hill.
18. An Introduction to Plant Anatomy: Eames A.J., Tata McGraw Hill.
19. Plant Anatomy: Esan K.A., Wiley Eastern Ltd.
20. Plant Anatomy: Pandey B.P., S.Chand & Co.
21. Introduction to the principles of plant taxonomy: Shivraja V.V., Ox-

ford & IBH.
22. Systematic Botany-Angiosperms: Mathur R.C., Agra Book Stall.
23. Introductory Mycology: Alexopalar C.J.,Wiley Eastern Ltd.
24. Microscopy for the students of Biology: Phadnis B.A., Associated

Book Centre, New Delhi.
25. Outline of Microtechniques: Prasad M.K., Emakay Pub. Delhi.
26. Staining techniques in Botany: Prasad D.M., International Books

Distributor, Deharadun.
27. Manual for Herbarium Collections: Rao R.R., B.S.I. Calcutta.
28. Medical Laboratory Technology Vol.I, II & III: Kanai L. Mukharjee,

Tata McGraw Hill Co. Ltd., New Delhi.

19.  STATISTICS
2S-STATISTICS

The examination in Statistics of First & Second semester will comprise
of one theory paper each,  internal assessment and practical examination.
Theory paper will be of 3 Hrs. duration and carry 80 marks. The internal
assessment will carry 20 marks. The practical examination will be of 4 hours
duration and carry 50 marks.
The Distribution of marks for practical will be as follows :
1. Practical record ------------------------------------- 08 Marks
2. Practical Viva Voce---------------------------------- 12 Marks
3. Practical problems----------------------------------- 30 Marks

The  following syllabi is prescribed on the basis of six lectures per
week and six practical periods per batch per week. Each theory paper has
been divided into 6 units. There shall be one question in every unit with
internal choice for each of 12 marks & one compulsory question covering
all the syllabus of Semester-I (8 marks).

The college imparting instructions in Statistics should provide 12 digit
desk model electronic calculators to the every student for practical work.
UNIT I : Correlation and Regression Analysis :

1.1 Concept of correlation, scatter diagram and positive and
negative correlation.

1.2 Karl Pearson's coefficient of correlation and its derivation,
properties of correlation coefficient, coefficient of deter-
mination.

1.3 Rank correlation – Spearman's and Kendall's rank correla-
tion coefficient.

1.4 Intraclass correlation coefficient.
UNIT II : Regression Theory :

2.1 Concept of regression, lines of regression, two lines of re-
gressions.

2.2 Coefficient of regression and its derivation, properties of
regression coefficients.

2.3 Principle of least square, fitting of linear regression, poly-
nomial and exponential curve.

2.4 Concept of Multiple regression, equation of plane of re-
gression of three variables.

2.5 Definition of Partial regression.
UNIT III : Theory of Attributes :

3.1 Definition of attribute, notations, classes and class frequen-
cies, order of class and class frequencies.
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3.2 Consistency of data, conditions for consistency of data,
simple numerical problems.

3.3 Independence of attributes, criteria for independence.
3.4 Association of attributes, Yule's coefficient of association,

coefficient of colligation, relation between coefficient of
association and colligation.

UNIT IV :  Discrete Probability Distributions-I :
4.1 Discrete uniform distribution – its definition, mean, variance.
4.2 Bernoulli distribution – its definition, mean variance.
4.3 Binomial Distribution - its definition and derivation, mean

variance, coefficient of skewness and kurtosis, moments
and m.g.f., fitting of binomial distribution.

4.4 Negative Binomial Distribution – Its definition, derivation,
mean, variance, moments and m.g.f.

UNIT V: Discrete, Probability Distributions-II :
5.1 Poisson Distribution - its definition and derivation, mean

variance, coefficient of skewness and kurtosis, moments
and m.g.f., fitting Poisson distribution.

5.2 Hyper geometric Distribution - its definition and deriva-
tion, mean variance.

5.3 Geometric Deistribution - its definition, mean variance, co-
efficient of skewness and kurtosis, moments and m.g.f.

UNIT VI: Continuous Probability Distribution :
6.1 Continuous Uniform Distribution - its definition, mean vari-

ance, moments and moment generating function.
6.2 Exponential Distribution - its definition, mean & variance

through moment generating function.
6.3 Normal Distribution - its definition, mean, variance, me-

dian, mode & m.g.f., area property, chief characteristics
and importance of normal distribution.

6.4 Beta & Gamma Distributions :- Definition, mean, variance.
List of Practicals : (2S – Statistics)
1. Problems on Correlation Coefficient.
2. Problems on Rank Correlation by Spearman's and Kendall's formulae.
3. Fitting of straight line and second degree parabola by least square

method.
4. Fitting of exponential curve.
5. Problems on regression of two variables.
6. Problems on multiple and partial correlation coefficients in three variables.

7. Testing association of attributes by all four methods.
8. Calculation of mean, variance, coefficient of Skewness and Kurtosis

for Binomial distribution.
9. Calculation of mean, variance, coefficient of Skewness and Kurtosis

for Poisson distribution.
10. Calculation of mean, variance, coefficient of Skewness and Kurtosis

for Geometric distribution.
11. Fitting of Binomial Distribution.
12. Fitting of Poisson Distribution.
13. Fitting of Normal Distribution.
14. Problems on Area property of normal distribution.
Note: The practicals numbered 1, 3 and 6 may be performed on MSEXCEL.
References for 1S and 2S (Statistics) :-
(1) Brase and Brase : Understandable Statistics.
(2) J.Medhi : Statistical methods, an introductory text.
(3) S.C.Gupta and V.K.Kapoor : Fundamentals of mathematical statis-

tics, Sultan Chand and Sons.
(4) Bhat B.R., Srivenkatramana T. and Rao Madhava K.S. (1997) : Sta-

tistics- A begineers Text Vol.-II, New Age International Pvt. Ltd.
(5) Goon A.M., Gupta M.K., Das Gupta B. (1999) : Fundamentals of

Statistics, Vol.-I & II, World Press, Calcutta.
(6) D.N.Elhance : Fundamentals of Statistics
(7) Spiegel M.R. (1967) : Theory and Problems of Statistics, Schaum's

Publishing Series.
(8) Croxton F.E., Cowden D.J., and Kelin S. (1973) : Applied general

Statistics, Prentice Hall of India.
(9) S.C.Gupta : Fundamentals of Mathematical Statistics, S.Chand Pub-

lication.
(10) B.L.Agarwal : Programmed Statistics, New Age International Pvt. Ltd.,

New Delhi.
List of Equipments and Instruments  required for a Batch of Students

in U.G. Statistics Laboratory :-
(1) Twelve digit desk model electronic calculators 20
(2) Biometrica tables Vol.-I & II 02
(3) Seven figure logarithmic tables 10
(4) Statistical tables (compiled) 10
(5) Random Number Tables 10
(6) Personal Computer with Printer 05
(7) Statistical Poster and chart. 02
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20. COMPUTER SCIENCE
OR

20. COMPUTER APPLICATION
OR

20. INFORMATION TECHNOLOGY
The examination in Computer Science will comprise One theory Paper

and Practical examination for each semester. The theory paper will be of 3
Hours  Duration and carry 80 marks. The Practical examination will be of 4
Hrs duration and carry 50 marks.
The distribution of marks in Practical examination is given as. :
1) Program writing / execution (on group A & B) : 30 marks
2) Practical / Record : 10 marks
3) Viva-voce : 10 marks
------------------------------------------------------------------------------------------

Total   50 marks
------------------------------------------------------------------------------------------

2S : Computer Science or
Computer Application or
Information Technology

Data Structure and Advance C
UNIT-I : Introduction to Data structure, type of data structures, list,  array,

stack and Queue; Algorithms of traversing, insertion and
deletion operation on it.

UNIT-II: Linked list & its implementation, traversing, insertion, deletion
algorithms, circular Queue.

UNIT-III : Tree : Binary, Binary search tree, tree Traversing : inorder,
preorder and postorder, sorting and searching Techniques :
Bubble sort, insertion sort and selection sort, linear search,
Binary search.

UNIT-IV : Function : Definition, prototype, local & global variable, function
parameter, function calling and return, return values and their
types, function recursion Arrays : Declaration and initialization
of one and two dimensional arrays, function with array.

UNIT-V : String Handling : Declaring and initialization of string variable
, operations on string : String copy comparison, concatenation.
Pointers : Declaration and initialization, pointer and address
arithmetic , Pointer comparison, Pointer and array.

UNIT-VI : Structure : Definition and declaration , initialization, array of
structure , nested structure Union File Handing : Definition
and opening a file, closing a file , I/O Operations on file :

fgetc(), fputc(), fputs(), fgets(), fputs(), fscanf(),  fprintf(),
fread(), fwrite().

Practical :  Minimum 16 Practical based on
A. Data structure using C Language
B. C language covering aspectus of syllabus .
Study Tour : Study tour may be arranged to computer industry or software

development arganisation or software technology Park Or IT
park

Hardware :
I) List of Equipment :

a) No. of Computers 10 Nos.  Desirable configuration
b) Printer - Minimum 2 Nos.

II) Accessories 1) Pen. Drives 2 Nos.
2) Printer Ribbon / Tonner
3) Stabilizer / UPS
4) Internet facility

• Legal Software for the  syllabus .
• List of books.

1) Introduction to Data structure : Tremble, Sorenson.
2) Introduction to Data structure : Bhagat Singh , Mops.
3) Fundamentals of Comp Algorithm : Horowitz & Sahani.
4) Introduction to Data Structure in C : Pearson.
5) Programming in C : E Balguruswami : TMH Publication.
6) Programming with C : Venugopal K.R. TMH, Publication.
7) Programming in ANSIC : Ramkumar and Rakesh Agrwal
8) Programming with C : Byson Gottfried , Schaum Series Publication.

21.  COMPUTER APPLICATION  (VOCATIONAL)
The examinations in vocational subject Computer Application will

comprise of one theory papers and practical examination for each semester.
The theory paper will be of 3 hours duration and carry 80 marks. The
practical examination will be of 4 hours duration and carry 50 marks.
The distribution of marks in the practical examination will be as follows
1) Practical based on computer lab I 15 Marks
2) Practical based on computer lab II 15 Marks
3) Viva Voce (based on lab.I & II) 10 Marks
4) Record/Practical Journal 10 Marks
-------------------------------------------------------------------------------------------

Total 50 Marks
-------------------------------------------------------------------------------------------
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Each unit of theory paper will carry two questions with internal
options to solve any one question. Candidates are required to pass separately
in theory and practical. The following syllabus is based in 8 theory periods
and 4 practical periods (of 2 terms of 2 periods) per week.

2S -Computer Application (Vocational)
Html and  ‘C’ Programming.

UNIT-I : Introduction to  HTML:  HTML History, Hypertext and
Hypertext Markup Language, Microsoft Front Page, HTML tags
and attributes : Adding tags, include attributes <HTML>,
<HEAD>, <TITLE>, <BODY>, <P>, <Br>, <HR>, Heading
tags, table tags, <A>, <LINK>, <IMG>, <ROWSPAN>,
<COLSPAN>, <MARQUEE>, <BLOCKQUOTE>, list tag,
Attributes : alignment, background colour, text colour.

UNIT-II: Basic text: paragraphs, line breaks, headings, strong and
emphasized text. Typography: changing the font size, colour.
Lists: numbered lists, bulleted lists, and definition lists.

UNIT-III: Images: using graphics on Web pages, uploading graphics,
adding photos, making them small. Links: creating and using
links, both internal (bookmarks) and external. Plus image maps
and how to create them.

UNIT-IV : Arrays & Strings : Arrays - Declaration and initialisation of
one and two dimensional array. String - String functions, string
operations
Structure - Definition, declaration, initialisation, array of
structure, nested structure, union.
Pointers - Declaration, initialisation, pointers and address
arithmetic.

UNIT-V: Functions in C : Introduction, definition of function, function
prototype, function calling, call by value, call by reference,
return value and their types, function parameters, local and
global variable, functions with array, pointers and functions,
pointers as function argument, pointer to functions, function
returning, pointers, function recursion.

UNIT-VI : File Handling : Prototype of file, opening and closing of file, I/
Ooperations on file: fgetc(), fputc(), fgets(),  fputs(),
fscanf(),fprintf(), fread(), fwrite() and simple programs on these
function.
Random Access : fseek(), ftell(), rewind() Error Handling :
feof(), ferror().

Books Recommended :
1) HTML 4 for DummiesMastering  by Ed Tittel, IDG Publications.
2) HTML 4 Unleashed, Professional Reference Edition by Rick

Darnell
3) Instant HTML Programmer's Reference, 2nd Edition, HTML 4.0

version by Steve Wright
4)  XML unleashed, BPB Publications.
5) Teach yourself XML in 24 hours, BPB Publications.
6) C Programming - Byron Gottfried - Schaum Outline Series
7) Let Us C - Y.P. Kanetkar - BPB
8) Programming in C - E.Balagurusami
9) C-Dennis Ritche
10) Programming in C - V.Rajaraman
11) Programming in ANSI C - Ramkumar and Rakesh Agrawal - TMH
PRACTICALS
Computer Lab.-I   : Minimum 8 practical based on Unit-I,II and III
Computer Lab.-II  : Minimum 8 practical based on Unit-IV,V and VI.
Study tour: Study tour may be arranged to computer industry, software

development organisations, institute, software technology
park, I.T. park.

List of equipments- (Minimum requirement) For Vocational Computer
Application for B.Sc. Part I, II, III

I. Hardware
a) Computer/Laptop -10 Nos.

Desirable configurations: Pentium-V, 128MB RAM, 40GB
HDD, colour monitor, KBD, modem

b) Printer -2nos.
c) Inkjet Printer -1no.
d) Multimedia kit -1no.

II. Accessories:-
1) Pen Drives, CD,DVD
2) Printer ribbon(Cartridge)
3) Printer stationary-5000sheet
4) Stabilizer/UPS
5) Internet facility

III. Legal Software required as per syllabus.
IV. Other accessories be available based on syllabus.
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22.  ELECTRONICS
The examination in Electronics of Second semester shall comprise of

one theory paper of 80 Marks of three hour duration and internal assessment
of 20 mark .

The Practical examination of 50 marks will be held at the end of
second semester of four hours duration.

At the time of practical examination every student has to perform
one experiment.
Distribution of marks is as under :
1. Experiment

( Construction, testing and performance) ------ 30 Marks
2. Practical record ---------------------------------------10 Marks
3. Viva Voce---------------------------------------------- 10 Marks

Semester II
2S-ELECTRONICS
Digital Electronics

Unit I : Binary Arithmetic & Logic gates :
Binary, Octal & Hexadecimal number system and their inter-
conversion, Binary arithmetic (addition and subtraction using
1’s & 2’s compliment), multiplication & division. Binary codes
: 8421 BCD, Excess-3 & Gray code.
NOT, OR, AND, NAND, NOR gates (definition and truth
table). EXNOR & EXOR gates, Half adder, full adder , 4 bit
binary full  adder.

Unit II : Boolean Algebra & Logic families:
Boolean laws, De-morgans theorem, Simplification of Boolean
equations using Boolean algebra, Fundamental products &
sum terms, K-map (K-map upto 4 variable).
Classification of logic families, characteristics (Fan-in, Fan-
out,Noise immunity, Propogation delay, Power dissipation),
DTL,TTL & CMOS logic.

Unit III : Multivibrators and Flip Flops:
Construction & working of Astable, monostable and Bistable
transistorised multivibrators, RS, CK-RS, D, JK, JKMS and
T  Flip Flops (Logic diagram, Truth table, construction &
working), Concept of edge trigger Flip-Flop, Concept of preset
& clear terminal.

Unit IV : Counters and Shift registers:
Asynchronous & synchronous Counter, Up-down counters
(up to 4-bits), modified asynchronous counter (Mod -7 ,Mod-
10,and Mod-13).
Types of shift registers, SISO, SIPO, PISO & PIPO, IC version
of Mod -10 shift registers (Construction & working), IC
version of shift register – 7495, Application of shift register.
Ring counter, Johnson’s counter.

UNIT V : Combinational logic circuit:
Encoder: Binary to BCD, Decimal to BCD, IC 74147,
Decoder: 2 to 4 line, BCD to decimal, BCD to 7 segment, IC
7447, Multiplexer: 4X1, 8X1, De multiplexer: 1X4, 1X8,
(Definition, construction, operation and application of above)

Unit VI : Semiconductor Memories:
Concept of memory, primary and secondary memory,
classification of memories, volatile and non volatile memories,
memory Hierarchy, semiconductor memory: RAM, ROM,
PROM, EPROM, EEPROM, flash memory.

Books Recommended:
1. Digital and  analog technique by Navneet, Kale and Gokhale (

Kitab mahal prakashan)
2. Introduction to digital electronics by Mohinder Singh
3. Digital principle and application by Malvino and Leach
4. Modern digital electronics by R. P. Jain
5. Pulse, digital and switching waveforms by Millman and Taub
Practicals: Minimum Ten  experiments at least one on each of the
following aspects.
1. Half adder, full adder, code converter, Identification and

verification of logic gates, 4-bit binary full adder(IC versions)
2. De’Morgan’s theorems, K-map, TTL and CMOS logic, knowing

characteristics of logic families.
3. Transistorized Astable, Bistable and monostable multivibrator, JK

and JKMS flipflops, Data Flipflop, RS , CK RS Flipflop.
4. 4-bit binary counter, modifying counter, ring and Johnson’s

Counters (Using ICs), SISO, SIPO, PISO and PIPO.
5. Decoder, multiplexer, IC74147 mounting and testing.
6.  Study of memories.
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List of optimum apparatus required to perform the practicals for a batch of
16 students for the subject electronics for B.Sc. –Semester I/II/III/IV/V/
VI/VII/VIII.
Sr.No. Name of Apparatus Minimum Quantity
1. VTVM/FET VOM 05
2. CRO Single Trace 05
3. CRO DUAL TRACE 02
4. Function Generators 10
5. Frequency Counter 01
6. RF Generator 01
7. Digital Multimeter 05
8. Multimeters 15
9. AC Millivoltmeter 01
10. Voltmeters a) 0 - 1 V 02

b) 0 - 5 V 06
c) 0 - 10 V 10
d) 0 - 15 V 06
e) 0 - 30 V 02

11. Ammeters a) 0 - 100 mA 02
b) 0 - 250 mA 04
c) 0 - 500 mA 04
d) 0 - 1 mA 04
e) 0 - 5 mA 04
f) 0 - 10 mA 06
g) 0 - 20 mA 06
h) 0 - 50 mA 06
i) 0 - 100 mA 06
j) 0 - 250 mA 02
k) 0 - 500 mA 02
l) 0 - 1A 02

12. Stabilised D.C. Power Supply - 1A
a) 0 - 9 V 05
b) 0 - 12 V 10
c) 0 - 30 V 03
d) 0 - 5 stabilised 07 for 78xx series.
e) +15 V and -15 V 04

13. Dimmerstat 02
14. Table Lamp 02

15. Resistance Boxes 10
16. Rheostates 05
17. Soldering Gun & Desoldering pump 08
18. Wire metal and paste      500 gm &1 pack each.
19. Stop watch, Continuity Tester 03
20. Microprocessor kits 10
21. PC (Pentium- 4 with Printer) 01
22. Microprocessor unit 8086 01
23. Experimental boards of each expt. as per sullabus 01 each.
24. All electrical & electronic tools each          01of each type.
25. bread boards 12
26. Patch chords & sockets as per req.
27. Wires, buttons, fuses & other materials -”-
28. Linear & digital IC tester boards each 01

LIST OF LOOSE COMPONENTS
1. Registers - 1W (Mixed) 50 (pieces of each)
2. Capacitors - 30V (Mixed) 10 (pieces of each)
3. Inductors - (Mixed) 2 (pieces of each)
4. Transistors a) AC 127/128

b) BC 147/148
c) SL/HL 100
d) BC 107/108 15 pieces of each
e) others if necessory

5. Diodes (Mixed) 15 pieces of each.
6. UJT/SCR/Diac/Triac 05 pieces of each.
7. Potentiometers (Linear and non linear)

a) 0 - 500 05
b) 0 - 1K 10
c) 0 - 2K 10
d) 0 - 5K 08
e) 0 - 10K 05

8. Step down transformers 03 pieces each.
9. ICs 741/3085/555 each 05

723/78XX/79XX 74XX series
10. Other Missilaneous components as per requirements.

for designing & construction
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23.  BIOCHEMISTRY
2S  BIOCHEMISTRY

Biophysical and Biochemical techniques.
UNIT- I : Concept of Bioenergetics:

Principles of thermodynamics & their applications in
biochemistry, introduction, thermodynamic systems, Laws of
thermodynamics, concept of free energy, standard free energy,
determination of ?G of reaction, relation between equilibrium
constant & standard free energy changes, standard free energy
change in coupled reactions. Biological oxidation-reduction
reactions-introduction,redox potentials,relation between
standard redox potentials & free energy change(derivation &
numericals involved).

UNIT- II: Acids,bases,buffers & biomembranes:
A) Acids, bases & buffers: Concept of water as biological

solvent,weak acids & bases,pH,buffers,Handerson-
Hasselbalch equation, Physiological buffers, Principles of
glass & reference electrodes, measurement of pH by
indicators(liquid & pH papers) & pH meter.

B) Biomembranes: Structure & characteristics of biological
membranes, active & passive transport, Donnan membrane
equilibrium, Dialysis & osmosis, Sedimentation velocity,
preparative &  analytical ultra centrifugation.

UNIT III: Chromatography:
General Principles & applications of
1. Adsorption chromatography.
2. Ion Exchange chromatography.
3. Thin layer chromatography.
4 Molecular sieve
5 Gas liquid chromatography.
6 HPLC
7 Affinity chromatography.
8 Paper chromatography.

UNIT-IV: Electrophoresis:
Basic principles of agarose & paper electrophoresis, PAGE,
SDS-PAGE,2-D electrophoresis & its importance,isoelectric
focusing, western, southern &northern blotting techniques.

UNIT- V: Spectroscopic techniques:
Beers Lamberts law, Light absorption & its transmittance,

determination & application of extinction coefficient principles
& application of visible & UV spectroscopic techniques.
Principles & application of NMR,ESR, Mass spectroscopy,
Fluorometry & flame photometry.

UNIT- VI : Immunological techniques & other analytical techniques:
A) Immunological techniques: Immunodiffusions,

immunoelectrophoresis, RIA, ELISA,
Immunofluro scence.

B) Isotopic tracer techniques, autoradiography, biological
hazards of radiations, PCR.

2S PRACTICAL (SEMESTER-II) :
Section I:  Colorimetry
a) Estimation of Carbohydrate by Anthron method.
b) Estimation of RNA by Orcinol method.
c) Estimation of DNA by Diphenylamine method.
Section II: Isolation of biomolecules from natural sources.
a) Starch from potato/sweet potato.
b) Casein from milk.
c) Glycogen from liver.
d) Total lipid from egg yolk by Folch method.
Section III: Demonstration of Analytical Techniques.
a) Amino acid separation by Paper Chromatography.
b) Separation of Sugars by Paper/Thin Layer Chromatography.
c) Flame photometry for estimation of Na & K.
d) Separation of serum proteins by Paper Electrophoresis.
Distribution of Marks for Practical Examination :-
A) Any one experiment from Section-I 10
B) Isolation of any one compound from Section-II 10
C) Performance of any one Technique from Section-III 15
D) Viva voce 08
E) Class work and practical record 07

-------------------------------------------
Total 50 Marks

BOOKS RECOMMENDED : (Common for Semester-I & II)
1) Lehinger’s Principles of Biochemistry (2000) by- Nelson, Cox, M.M.

Macmillan, New York.
2) Fundamentals of Biochemistry (1999) by Donald Voet, Judith Voet,

Charlotte Pratt, John Wiley & Sons, N.Y.
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3) Biochemistry 3rd edition (1994) by Lubert Stryer WH Freeman and
Co. San Francisco.

4) Outline of biochemistry (1987), Conn, Stumpf, Bruencing, Doi, John
Wiley & Sons, N.Y.

5) Text Book of Biochemistry by Dr.O.P.Agrawal.
6) Fundamentals of Biochemistry by J.L.Jain.
7) Essentials of Biochemistry by Dr.M.C.Pant.
8) Principles of Biochemistry Lehinger.
9) Text book of Biochemistry by West and Todd.
10) Practical manual in Biochemistry by Jairaman.
11) Essentials of Food and Nutrition, Volume I & II by Swaminathan.
12) Advanced Text Book of Food and Nutrition Volume-I & II by

Swaminathan.
13) Text book of Biochemistry by Sucheta Dandekar.
14) Text book of Biochemistry by U.Sattyanarayan.
15) Physical Biochemistry (2nd Ed. 1985) by Vantolde K.E., Prentice

Hall, INC, New Delhi.
16) Biophysical chemistry by Upadhyay, Upadhyay and Nath.
17) Physical Biochemistry (II ed. 1983) by D.Friefelder, WH Freeman

& Co., USA.
18) Chromatography : A Laboratory handbook of chromatography and

Electrophoretic Methods (IIIrd 1975), BY Erich Haffman, Van
Nostrand Reinhold, NY.

24. MICROBIOLOGY
2S MICROBIOLOGY

Microbiology, Biochemistry, Biostatistics & Computers
UNIT I : VIRUSES

i) Discovery of viruses
ii) Structure of viruses
iii) Classification of viruses (LHT System)
iv) Replication of viruses – Lytic cycle (T4),  Lysogeny

(Lambda phage)
v) Cultivation of viruses – Embryo culture, Tissue culture

method .
vi) Interferon

UNIT-II :  MICROBIAL CONTROL
i) Definition and Terms- Sterilization, disinfection, Antisep-

tic, Sanitizer, Germicide, Microbiostatis,  Antimicrobial
agent.

ii) Mechanism of cell Injury -  Damage of celll wall, cell mem-
brane, Inhibition of metabolic reactions.

iii) Physical Control :- Temperature, osmotic pressure, Radia-
tion, filtration.

iv) Chemical Control – Chemistry and mode of action of halo-
gens, heavy metals and their derivatives, Alcohols, Deter-
gents and Gaseous Sterilization.

v) Chemotherapeutic agents.- Definition and mode of action
of penicillin , tetracycline, Norfloxacin

UNIT-III  APPLIED  ASPECTS  OF MICROORGANISMS  IN -
i) Agriculture – Biofertilizers & Biopesticides.
ii) Human and Animal Health – Antibiotics, Vaccines
iii) Industry ( Food, Chemical & Pharamaceutical) – List of

Microbial products ( and producing organisms)
iv) Environmental – Biodegradation and Bioleaching.

UNIT-IV BASIC  BIOCHEMISTRY  –
i) Carbohydrates – Classification,  different types of Glyco-

sidic linkages eg- Maltose sucrose, Lactose,  starch
ii) Lipids – Classification, concept of saturated and unsatur-

ated fatty acids, outline of conjugated & derived lipids
iii) Proteins – Classification of Amino acids, concept of pep-

tide bond , elementary concept   of protein structure.
iv) Nucleic acid – Purine & pyrimidine bases, nucleotides , &

nucleosides , structure of DNA, structure of RNA (mRNA
, tRNA, rRNA)

UNIT-V : BIOSTATISTICS
i) Importance & application – Tabulation & Classification of

data, Frequency distribution & graphical distribution of data.
ii) Measures  of central tendancies – Mean , Mode, Median &

their Properties
iii) Co relation & their Linear regression – Coefficient of cor-

relation, linear least square Fit method of regression.
iv) Hypothesis testing-  ( chi square  test) x2 test, t-test
v) Different models of data presentation with special refer-

ence to Biological samples.
UNIT-VI COPUTER  CONCEPTS  :-

i) Components of computer system – Hardware, input devices,
CPU, output devices , Monitor, software.

ii) Memory concept- Computer memory primary & second-
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ary memory in computers
iii) Window Operating systems :-  Introduction graphical

user interface systems, desktop menus, launching a pro-
gram  through start menu.

iv) MS-Word- creating, saving operating  editing, closing a
document,  entering & editing texts.

v) Using Internet explorer , MS power point, creating e-mails.
Microbiology Practicals
1) Demonstration of viruses – By plaque formation / chick embryo

cultivation.
2) Effict of salt & sugar concentration , PH  & Temperature on bacte-

rial growth
3) Demonstration of  oligodynamic action (copper, silver )
4) Anaerobic culture method – by Anaerobic Jar method / RCMM.
5) Slide culture techniques for fungi
6) Determination of antibiotic resistance of bacteria.
7) Industrial utilization of yeast for fermentation activity
8) Word processing
9) Use of MS- Excel
10) Creating e-mail
11) Use of Internet
12) Statistical data processing
13) Microbiological study tour to visit Research centre,/ Institutions /

Industries

Distribution of Marks
IInd  Semester Microbiology Practicals

1. Major Experiment - 15 Marks
2. Minor Experiment - 10 Marks
3. Viva –Voce - 08 Marks
4. Spotting - 07 Marks
5. Laboratory Journal - 05 Marks
6. Study Tour Report - 05 Marks

----------------------------------
 Total 50  Marks

Note : List of books same as Semester-I.

25.  FOOD SCIENCE
2S FOOD SCIENCE

NUTRITIONAL  BIOCHEMISTRY OF FOODS
Maximum Marks 80

UNIT – I Nutritional Aspects of Protein.
Digestion and Absorption of Protein.
Biological Function of Protein.
Types of Protein.
Evaluation of Protein Quality.
Effects of Deficiency of Proteins.
Oxidation of amino acid.
Conversion of amino acid to carbohydrates and fat.

UNIT – II Nutritional Aspect of Carbohydrates:
Utilization of Absorbed Carbohydrates in the body.
Oxidation of Carbohydrates (TCA cycle).
Effects of Deficiency and Excess Intake of Carbohydrates.
Study of Digestive System of Carbohydrates.
Energy yielding from Glycolysis.
Conversion of carbohydrates to fat and amino acids.

UNIT –III Enzymes: Introduction of Enzymes,
Classification of Enzyme.
Characteristics of enzymes.
Enzymatic activity: name and functions.
Factor Affecting Enzymes Action.
Enzyme specificity.
Role of Enzymes in Digestion and Absorption of Nutrient.
Role of enzymes in various organs and digestive system: -
digestion in mouth (salivary secretion, composition of saliva,
function of saliva.), digestion in stomach ( activity of gastric
secretion- hydrochloric acid, hypo & hyper acidity), intestinal
digestion( amylases).

UNIT-IV Classification of Lipids
Function of Fats, Fatty Acids.
Nutritional Aspects of Lipids
Effect of Deficiency Fatty Acids.
Effect of Excess of Fats and Lipids in Digestion and Absorp-
tions Process.
Role of Fat in the Body.
Oxidation of Fatty Acid.
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UNIT-V Vitamins and Minerals.
Functions and general function of Vitamins and Minerals.
Role of Vitamin and Minerals in Digestion and Absorption Pro-
cess.
Deficiency Symptoms of Vitamins and Minerals.
Requirements of Vitamins and Minerals in all Age.

UNIT –VI Water
Importance of Water in body.
Role of Water in body.
Analytical Biochemistry: Homogenization, Chromatography,
Calorimetry, Spectophotometry, Electrophoresis, Elisa.

Practical
1. Estimation of Starch.
2. Estimation of Protein by Biuret methods.
3. Estimation of Protein by Kjeldhal's methods.
4. Chromatographic separation of Amino Acid in Food Stuff.
5. Estimation of  Ascorbic Acids
6. Estimation of Iron.
7. Estimation of sugar by Layne Eynon method.
8. To determine Saponification value of Oil.
9. To determine Iodine value of Oil.
10. Estimation of Fiber.
11. Determination of Achronic point of salivary amylase.
12. Estimation of glycine by formal titration.
List of Books (Common for Semester-I & II)
1. Chemistry, 4th  edition, John McMurry, Pearson Education
2. Food- Nutrition and Health, Vijaya Khader; Kalyani Publishers.
3. Food and Nutrition Volume I & II; Dr. M. Swaminathan; Bappco.
4. Nutrition Science; B. Srilakshmi; New Age International Publisher.
5. Fundamental of Biochemistry; Dr. A. C. Deb; Center Book Agency.
6. Fundamental of Biochemistry; J.L. jain, Sanjay Jain; C. Chand.
7. Textbook of Biochemistry; Dr. Mn Chatterjee, Dr. Rana Shinde;

Jaypee Brothers.
8. Analytical Chemistry of Foods ; C. S. James; Blackie Academic &

Professional.
9. Food Science; Sumati R. Mudambi, Shalini M. Rao; New Age

Intertional (p) Limited .
10. Handbook of Analysis and Quality Control For Fruits and Vegetables

2nd Edition ; S. Ranganna.

11. Food Science & Nutrition; Sunetra Roday; Oxford University Press.
12. Food Facts & Principle; Shakuntala Manay, M. Shadaksharaswamy;

New Age International (p) Limited.
13. Laboratory Techniques in Food Analysis; D. Pearson; Butterworths.
14. Principle of Biochemistry; Lehninger.
15. Textbook of Biochemistry; G. R. Agrawal.
16. Food Chemistry;  L. H. Meyer.
17. Food Science; N. N. Potter.
18. Nutrition & Dietetics 1st and 2nd Edition; Subhangini Joshi.
19. Therapeutic Nutrition – Robinson Normal.
20. Nutritive Value of Indian Food; Dr. C. Gopalan NIN Hyderabad.
21. Basic principle of nutrition; Seema Yadav, pub. Anmol publication

pvt New Delhi (1997)
22. Introduction to biochemistry, second edition; John, W. Suttie, pub.,

Holt-Saunders publication.
23. Biochemistry volume3 ; S. K. Dasgupta, The Macmillan company

of India(1978)
24. Elements of biochemistry; H.S. Shivastav, pub., Rastogi fourth edi-

tion (2001)
25. Analytical Practical Biochemistry by Plummer, Academic Press.
26. Practical Biochemistry by J.Narayan.
27. Food & Nutrition, Nikhilesh Kulkarni, Mahendra Deshpande,

Himalaya Publishing House.

26.   INDUSTRIAL MICROBIOLOGY
2S Indsutrial Microbiology

Fermentation Equipment and Techniques
UNIT-I : 1. Basic Fermentor design:

Parts and their functions of  Conventionalstirred tank fer-
mentor

     2. Fermentor Configurations
(a) Tubular Fermentor
(b) Fluidised bed fermentor
(c) Bubble Cap fermentor

UNIT-II: Instrumentation and control:
a) Basic concepts of control systems
b) Designs  and  working  principles  of  instruments  and

systems  for control  of – temperature, pressure,   foam,
pH, redox potential, oxygen tension (DO), exit gas
analysis, medium composition analysis
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UNIT-III: Instrumentation in Industrial Laboratory :
(1) Principle , Working and Applications of Instruments in In-

dustry:
a. pH meter
b. Colorimeter/Spectrophotometer
c. Polarimeter
d. Chromatography

(2) Computerisation in Industres-
(i) Introduction
(ii) Applications of computers in fermentation technol-

ogy – data logging, data analysis, process control
(iii) Practical implementation of basic computer control

strategies for enzyme production.
UNIT-IV: Methods of recovery and purification of fermentation products

a) Precipitation, filtration and  centrifugation
b) Cell disruption
c) Liquid-liquid extraction and solvent recovery
e) Chromatography – adsorption, ion exchange, gel, affinity.
f) Distillation
g) Cr ystallisation

UNIT-V : Detection and Assay of f ermentation products-
a) Physical and Chemical assays
b) Biological assay of Vitamins and Antibiotics

UNIT-VI : Fermentation Economics-
Fermentation economics with respect to raw material, pro-
duction process, recover y process and product economics,
product patenting

Practicals :- Semester-II
1. Primary screening of:

a)  Amylase producers  b) Protease producers   c) Antibiotic producers
2. Demonstration  of  antimicrobial  activity  of  actinomycetes  by  the

Giant  Colony technique
3. Separation  of  amino  acids,  sugars,  organic  acids  by  paper  and

thin  layer chromatography.
4. Demonstration of basic fermentation process :- Yoghurt, bread and idli.
5. Industrial Study tour.

The distribution of marks in practical shall be as follows :
A) Two short experiment -20 marks (10 Each)
B) One long experiment -15 marks

C) Viva voce -10 marks
D) Industrial Study Tour Report -03 marks
E) Practical Record -02 marks

--------------------------------------------
Total -50 marks

--------------------------------------------
List of Reference Books :-
1. Quantitative Bioassay – D. Hancroft, T. Hector and F. Rowell. John

Wiley & Sons for Analytical Chemistry by Opening Learning (ACOL)
series.

2. Microbial Technology, Volumes I & II – H. J. Peppler. Academic
Press

3. Isolation Methods for Microbiologists, Volumes I & II – Gibbs and
Shapton, Academic Press.

4. Industrial Microbiology by A.H.Patel
5. Industrial Microbiology – L. E. Casida Jr. John Wiley and Sons.
6. Experimental Microbiology – R. J. Patel and K. R. Patel, Aditya

Publishers, Ahmedabad
7. A Compendium of Good Practices in Biotechnology – Biotol Series
8. Principles of Fermentation Technology – Stanbury and Whitaker.

Pergamon Press.
9. General Microbiology – R. Y. Stanier and other s. Macmillan Press Ltd.

27.  BIOTECHNOLOGY (Regular / Vocational)
2S-BIOTECHNOLOGY

(Microbiology)
UNIT I : Scope and importance of Microbiology:-

Size, shape and arrangement of bacteria, Typical bacterial cell.
Microscopy : Resolving power, Numerical aperture, Optical,
TEM and SEM.
Staining techniques : Simple, Gram, Negative, Acid fast and
Endospore staining.
Sterilization methods :  Physical and chemical.

UNIT II : Microbial cell Structure:
Cell wall, Cytoplasmic membrane, and flagella.
Nutritional classification of microorganisms on the basis of
carbon and energy source (Autotrophs, Hetrotrophs,
Phototrophs and chemotrophs)
Classification of bacteria according to Bergey’s Manual of Sys-
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tematic Bacteriology
Microbes in extreme environment (Thermophiles, Halophiles,
and Methanogens)

UNIT III: Microbial Metabolism:
Energy production by aerobic and anaerobic processes, (Gly-
colysis, Kreb’s cycle, Electron transport chain, Fermentation,
and Photosynthesis)
Microbial Associations: Symbiosis (Rhizobium, Mycorrhiza),
and Antibiosis,
Nitrogen fixing microorganisms in agriculture : (Azotobacter,
Rhizobium, Cyanobacteria)

UNIT IV: Industrially useful Microorganisms:
Fermentation industry : (Saccharomyces cereviceae, and Lac-
tobacillus)
Antibiotic Industry : (Penicillum and Streptomyces)
Enzyme Industry : (Aspergillus)
Food Industry: Cheese production ( Penicillun roquefortii)
Biofertilizers : (Azotobacter, Rhizobium, and PSB)
Single cell protein : (spirullina)

UNIT V:Pathogenic microorganisms:
Elementary knowledge of diseases caused by bacteria (Ty-
phoid, Tuberculosis, Cholera), viruses (AIDS, Polio, Hepati-
tis) and fungi (Dermatophytes)
Mycoplasma: structure, pathogenicity and laboratory diagno-
sis.
Host parasite relationship.
Host defense mechanisms against microorganisms (Non spe-
cific and specific)

UNIT VI: Basic techniques in Microbiology:
Spectroscopy (Beer Lambert’s law, Components, working and
applications of Colorimeter, and UV- VIS  Spectrophotometer)
Chromatography; (Paper, and Thin layer)
Electrophoresis;( Paper and Gel)
Role of Radioactive isotopes in Biotechnology

Practicals
1. Cleaning of glasswares, preparation of media, cotton plugging &

sterlization.
2. Isolation of microbes from different environments (water, soil, air,

human body and plants)

3. Enumeration of microorganisms by Standard plate count.
4. Identification of isolated bacteria : (Simple, Gram , Endospore, and

Negative staining)
5. Biochemical  characterization of micro organisms (Sugar fermenta-

tion and IMViC test )
6. Growth curve of microorganisms.
7. Antibiotic sensitivity of microbes by disc diffusion method.
8. One step growth of bacteriophage.
9. Alcoholic & mixed-acid fermentation.
10. Isolation of microorganisms from leaf.
11. Isolation of Rhizobium from root nodules.
12. Study tour / Visit to laboratories /Industries

Distribution of Practical Marks :-
(1) Major Experiment 12 Marks
(2) Minor Experiment 08 Marks
(3) Spotting 10 Marks
(4) Viva 10 Marks
(5) Practical Record 05 Marks
(6) Study Tour/Visit 05 Marks

---------------------------------------------------------
Total 50 Marks

---------------------------------------------------------
Reference Books (For Sem-II)
1) Microbiology-Pelczar
2) General Microbiology – Stanier
3) General Microbiology, Vol.I and II-Powar and Daginawala
4) General Microbiology- Sulia
5) Textbook of Microbiology-Ananthanarayan
6) Text book of Microbiology- Dubey and Maheshwari
7) Elementary Microbiology Vol. I and II – H.A. Modi
8) Stains and staining Procedures-Desai and Desai
9) Experimental Microbiology-Rakesh Patel
10) Experimental Microbiology-Dubey and Maheshwari
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28.  BIOINFORMATICS
2S-BIOINFORMATICS

      Computer Fundamentals  and Operating Systems
UNIT I : Introduction to Computers: Characteristics, classification of

computer block Diagram of computer, Memory: Types of
memory, RAM, ROM, PROM, EPROM,  I/O devices: keyboard,
mouse, floppy disk,  monitor,  compact disk.
Printers: Impact, Non-Impact, dot matrix, inkjet, laser
Interpreter, compiler, Assembler.
Introduction to Number System: Decimal, binary, octal,
hexadecimal codes ASCII, EBCDIC.

UNIT II: Windows: Introduction, features, desktop: Background
screensaver, Customizing desktop, creating, moving, deleting
Icons.
Windows Explorer Copying, renaming, moving, deleting,
operations on files and folders.
My computer,  My documents,  control panel :  Mouse, printer,
date and time.
MS-Word: Introduction to word, features, page setup, views,
text formatting, Auto correct,  spell check, grammer, table, tabs,
indentation mail merge, print Preview, printing of document,
hyperlink.

UNIT III : MS- EXCEL:  Introduction,  features,  creating  and formatting
worksheet, Inserting   data, entering mathematical formulas and
functions, autofill,
Graphs: Type  of charts,  creating,  moving   charts, (column,
bar,  &  pie)
Introduction to Internet: Types   of Internet   connection:  Direct,
dial-up, Protocol : TCP / IP, FTP, HTTP. Domain name,
Electronic mail address, word Wide web, search engines,
browser: Internet Explorer.

UNIT IV : Based on Unix operating system: Overview of unix O.S., Unix
file system, Data structure for  process and memory
management, process states and state Transition diagram,
process scheduling, memory management, Executing and
Terminating program in unix. Unix commands: pwd, cd, ls,
mv, ln, cp, mkdir, rm, rmdir, du

UNIT V : Based on Linux operating system : Design principal, kernel
modules, Process management, scheduling, memory
management, file system, Inter Process communication, security.

UNIT VI : Networking : Needs and objectives, LAN- Introduction,
classification, topology.
Topologies – Bus, Tree, Ring, Star, Hybrid, WAN, MAN.
Communication Protocols – Purpose, OSI model, Client Server
Architecture.

Practical-II : Computer Fundamentals  and Operating Systems :-
1. Use of Windows operating system (Notepad, WordPad,

Calculator, Paint)
2. Use of Linux (basic commands)
3. Creating word file by using paragraphs, alignments
4. Create and print file using mail merge.
5. Working with spread sheet (all operations on cell like merging.)
6. Using function wizard.
7. Calculate regression and correlation use excel.
8. Using different distribution.
9. Creation of presentation.
10. Practicals on Unix basic commands.
11. Practicals based on internet.
Distribution of Practical Marks :-
(1) Two Program Writing/Execution 30 Marks
(2) Practical Record 10 Marks
(3) Viva-voce 10 Marks

-------------------------------------------------------------------
Total 50 Marks

-------------------------------------------------------------------
Books Recommended
11. Practicals based on internet.
1. Computer fundamentals: B. Ram, Nas Age publication.
2. A first course in computer:  Sanjay saxena
3. PC Software: Taxali R.K.
4. Fundamentals of computer: V.Rajaraman, PHI Publication.
5. Information Technology: Alexie and Mathews, Vijay Nikole

Publiucation.
6. IT Tool and Application:  Alexie and Mathews, Vijay Niklole

publicaton.
7. Operating system by: Achut S. Godbole  Tata megrow Hill publication.
8. Operating system concept, sixth edition by silberschutz, Galvin, Gagne

Wiley publication.
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9. Computer Fundamentals, Pradeep K. Sinha. BPB Publication.
10. ABC of LAN – Michel Doprtech (BPB)
11. Local Area Network – Keiser - TMH
List of Equipments : (For Sem I & Sem II) Quantity
 (1) PC Pentium IV (1 PC for 2 students)
(2) Legal Software Windows-XP. 01
(3) Legal Software Visual Studio 01
(4) PC based Unix O.S. Legal Software 01
(5) Printers
(i) 80 Column Dot Matrix 01
(ii) Inkjet Printer 01
(6) LCD Projector 01
(7) Broad Band Connection. 01

29. APICULTURE
The examination in Apiculture will comprise of one theory paper to

each semester of 100 marks each which include 80 marks for theory and 20
marks for internal assessment and practical of 50 marks. Each theory paper
shall be of 3 hours duration and practical of 6 hours duration. The syllabi is
based on 6 theory periods and 6 practical periods per week.

2S-APICULTURE
(Bee Botany, Pollination, & Melato Palynology)

UNIT-I : Introduction to Bee Botany :- Plant kingdom; morphology of
flowering plant pollination & fertilization development of
embryo & fruits. Floral structure & floral biology, elementary
physiology of nectar, nectar secretion, nature, composition.
Elements of classification & identification of important plant.

UNIT-II: Bee Plants :- Functional Classification of local bee, plants flora,
wild, cultivated, annuals, permanent agricultural, horticultural,
crops ornamental, road side avenue trees relative evaluation of
bee plants, major & minor species, nectar & pollen species.

UNIT-III: Floral Calender :- Flowering sequence, succession, formulation
of local floral calender, period of major honey flow, floral gaps
during annual cycles, plant poison toxic to bee, poison honey,
important bee plants of India.

UNIT-IV: Mellitto Palynology :- Pollen basket of florage, bees comb cells
used for pollen storage, preparation of pollen side, pollen
morphology, morphological characteristic of pollen types,
Identification of floral source, types of pollination, pollinating

agents, importance of honey bee among other pollinating bees.
UNIT-V: Bee Pollination :- Definition, Self and cross pollination, pollinating

agents.
UNIT-VI: (A) Methods of collecting bee pollination, migration of honey

bee colonies for pollination, placement in farm & orchids,
management of colonies during pollination, farmer bee
keeper relationship. Effect of insecticide on honey bee,
preventive measures to be taken. Economics of planed
pollination by honey bees. Wild bees used for pollination.

(B) Nector to Honey :- How bees make honey, general
compotion of honey.

B.Sc.Part-I (Appiculture) Semester-II
Practical-II

Practicals :-
1. To study the structure of flower.
2. Study of selected bee plants.
3. Study of pollen grains.
4. Preparation of pollen slides.
5. Study of nector.
6. Study of plant toxic to bees.
Field Study :-
1. Preparation of floral calender.
Distribution of Marks :- Duration : 4 Hours
1. Identification and comments

on important bee plants (four) 16
2. Study of structure of flower 10
3. Pollen slide preparation. 05
4. Floral Calender 05
5. Field Diary 05
6. Practical Record 05
7. Viva-voce 04
———————————————————————
                                                   Total 50
———————————————————————
List of Reference Books :- Semester-I & II
1 First lesson in Beekeeping-Dadant C.D. Malliton, Illinois.
2 Honey a Comprehensive survey Pub.- Heinemann (London) &

International Bee Research Association England.
3 Value added products for Beekeeping- Food and Agriculture
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Organisation United Nationa Bulletin No.124.
4 Studies in Chemistry of Indian Honeys & Bee Waxes. Thesis for M.Sc.

degree submitted to Botany Uni. Phadke R.P.
5 Investigation on Indian Honey bee products
6 Beekeeping in Integrated Mountain Development-Economic & Sci-

entific perspective Publication.
7 Beekeeping-Teach yourself Books, By-Vernon F. (1984)
8 The Chemistry and Technology of Waxes Reinhold publication Corpn.

N.Y.
9 É̈vÉÖ̈ÉJJÉÒ{ÉÉ±ÉxÉ |ÉÊ¶ÉIÉhÉ {ÉÖÎºiÉEòÉ UNDP-KVIC, Mumbai
10 ¦ÉÉ®úiÉÒªÉ ̈ÉvÉ̈ÉÉ¶ÉÉ +ÉÊhÉ ̈ÉvÉ̈ÉÉ¶ÉÉ {ÉÉ±ÉxÉ -b÷Éì.®ú.{ÉÖ.¡òb÷Eäò |ÉEòÉ¶ÉxÉ, ÊEòiÉÔ ¡òb÷Eäò

ªÉ¶ÉÉänùÉ, {ÉÖhÉä
11 A.B.C. & X Y Z of Bee culture 39 edition A.Y.Root & Co America
12 The hive & the Honey Bee-1975, 4th Edition, Dadant Publication,

America
13 Bees their vision, chemical senses & language-1950, Cornel Univer-

sity Press – By – Fon frish, & Karl.
14 Honey bee Biology 1982-By Free & Johnson & Central Association

of Bee Keepers England
15 The social Behaviour of the Bees 1974-By Missioner C.D.
16 Beekeeping in India 1962, 82 Sardar Singh- ICAR, New Delhi
17 Technical Bulletins-C.B.R.T.I. Pune
18 Beekeeping By-E.F.Phillips. Agrobios (India) Publication
19 Hand Book of Beekeeping-By Dharamsingh, Devendra Pratap Singh-

Agrobios.
20 Technology & Value addition & Honey-Dr.D.M.Wankhale &

K.D.Kamble, C.B.R.T.I. KVIC Pune
21 Extracted Honey-speciafication (Second Rev.) I S 4941; 1994, BIS

New Delhi
22 Technology & Honey Bull-R.Borneeke & Gronnet
23 Anatomy of Honey bee R.E.Snoadgrass.
24 Beekeeping in India Sardar Singh
Required Equipments :- Semester-I & II
1. Bee hives (Cerana Malifera)
2. Bee speciments
3. Hive tools
4. Honey extraction unit
5. Wax extraction unit
6. Microspace

30. Forensic Science
2S Forensic Science (Forensic Chemistry)

The examination in Forensic Science of Second semester shall
comprise of one theory paper, internal assessment and practical
examination. Theory paper will be of 3 Hrs. duration and carry 80 marks.
The internal assessment will carry 20 marks. The practical examination
will be of 4 to 6 hours duration and carry 50 marks.

The following syllabus is prescribed on the basis of six lectures
per week and 6 practical periods per batch per week. Each theory paper
has been divided into 6 units. There shall be one question in every unit
with internal choice for each of 12 marks & one compulsory question
covering all the syllabus of Semester-I (8 marks).
Total Lectures: 84 Marks: 80
Note: Figures to the right hand side indicate number of lectures.
Unit I 14L

A) Qualitative-Quantative Analysis [5L]
Organic - inorganic products - oils,paints, petroleum products,
cement.

B) Forensic Chemistry [5L]
Screening, sampling-methods type (collection), statistical method,
different standard methods, Inorganic analysis, Micro-chemical
methods for forensic analysis.

C) Miscellaneous [4L]
Characteristics/examination/act/organic-inorganic products-Gold,
silver, tobacco, milk, coffee, tea, sugar, salts, fertilizers, dyes,
drugs, paints, fats, various acts (legal aspects).

Unit II: Separation and detection technique 14L
Gas chromatography: Theoretical principles, instrumentations
and technique, columns, stationary phases, detectors, Forensic
applications. HPLC: Review of theory, Instrumentation,
Technique, column, detectors, LC-MS, Forensic applications.
Atomic Absorption Spectroscopy and Flame spectrometry -
Theory and  Forensic applications.

Unit III: Forensic Toxicology 14L
Introduction and concept of forensic toxicological examination and
its significance. Poisons: (Plant Poison, Animal Poison, Metallic
Poison) classification of poisons, types of poisoning, collection
and preservation of toxicological exhibits in fatal and survival cases,
signs and symptoms of poisoning, mode of action and its effect on
vital functions, medico-legal and post mortem examination report/
finding studies, specific analysis plan/approach to toxicological
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examination of poisoning samples, excretion of poisons, detection
of poisons on the basis of their metabolic studies, interpretation
of analytical data and forming of opinion.

Unit IV: Narcotic Drugs and Psychotropic Substances 14L
Analysis of Narcotic Drugs and Psychotropic Substances, Drug
effects, drug Hazards, Tolerance and dependence of drugs,
Problems of drug addiction, Identification of drug addict, Drug
addicts and crimes, Classification of Narcotics and other drugs,
Analytical techniques for identification of drugs. Types of Pharma
drugs, Steroids, Forensic Pharmacological studies, Ingestion of
drugs, absorption, distribution, metabolism, pathways of drug
metabolism, drug metabolism and drug toxicity, excretion of drugs.

Unit V: Study of Analysis of Beverages 14L
Introduction, Definition of alcohol and illicit liquor, Alcoholic and
non-alcoholic beverages and their composition, Proof spirit,
absorption, de-toxication and excretions of alcohol, problems in
alcohol cases and difficulties in diagnosis, Alcohol and prohibition,
Consequences of drunken driving, Analytical techniques in the
analysis of alcohol and other articles. Case study.

UNIT VI:Miscellaneous Topics 14L
Arson: chemistry of fire, investigation and evaluation of clue
material, analysis of arson exhibits by instrumental methods:
Management of Arson cases. Food adulteration: Introduction,
Prevention of food adulteration, Analytical techniques for analysis
of exhibits involved in food and other material cases. Relevant
provision of: 1. Prevention of Food Adulteration Act 1954
(Definition, Power of Food Inspector, Offences and Penalties), 2.
Narcotic Drugs & Psychotropic Substances Act 1985 (Definition,
Licit Opium Cultivation, Minimum and Commercial Quantity in
Narcotic Drugs, Offences and Penalties), 3. Prevention of Illicit
Trafficking in NDPS Act 1985 (Detention of a Person Under the
Act), 4. Drugs Control Act 1940 (Definition, Power of Chief
Commissioner Under the Act), 5. Drugs & Cosmetics Act 1945
(Definition, Adulterated, Misbranded, Spurious Drugs and
Cosmetics, Offenses and Penalties).

Semester- II
2S Forensic Science (Forensic Chemistry)

Total Laboratory sessions: 21 Marks: 50
List of Practicals :
1. Identification of food adulteration - vegetable oil, Cold drinks etc. (2nos).
2. Quantitative or qualitative study of drug opiates. (2 nos).
3. Examination of fire arson cases by GC, TLC. (1 nos).

4. Detection and determination of various adulterants in alcohol, by
colour tests.(Qualitative analysis) (2 nos.).

5. Analysis of Jaggery samples.
6. Qualitative Test for Examination of Ethyl Alcohol in Human Blood.
7. Detection of Inorganic Poison As, Hg, Cu, Ba, PO4

- -  etc.
8. Colour Tests for identification of poisons, drugs. (2 nos).
9. Plant, animal, Metallic poison analysis. (2 nos.).
10. Quantitative Estimation of Zinc Phophite.
11. Separation of Sampling Material by TLC (drugs, poison etc.) (2nos).
12. Study of Steroids (separation by TLC).
13. Examination of chemicals used in Trap cases by UV-visible

spectroscopy.  (2 nos)
14. Analysis of Molasses Samples.
15. Analysis of Medicinal and Toilet preparation samples.
16. Analysis of French Polish.
17. Analysis of Ammonium Chloride and Sodium Chloride Mixture

Samples.
18. Analysis of Soft Drinks.
19. Analysis of Diesel.
Distribution of Marks for Practical Examination :
Time: 4 – 6 hours  Marks: 50
Exercise- I ………..           12
Exercise- II ………..           12
Exercise- III ………..           12
Viva-Voce .……….           07
Record .……….           07
                                             ——————————

Total:              50
Books Recommended:
1. Instrumental Analysis by Skoog, Holler and Crouch.
2. Instrumental Method of Chemical Analysis. Chatwal & Anand,

Himalya Publication.
3. Advance in Chromatography by Brown P. R.
4. Introduction of Forensic Science in Crime Investigation by Dr.

(Mrs.) R. Krishnamurthy.
5. Howard: Forensics Analysis by Gas Chromatography.
6. Methods in Toxicology Anmol Publication, New Delhi (1998) by

Prakash M. et.al.
7. The basic Science of Poisons Casarett & Doll Toxicology,
8. Instrumental Methods of Analysis, Willard H. H. et. al : 1974.
9. Hand book of drug and alcohol abuse by Holfmann, F. G.
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10. Bare Acts with short notes on the following : Narcotic Drugs &
Psychotropic Substances Act, Drugs & Cosmetics Act, Explosive
Substances Act, Dowry Prohibition Act, Prevention of Food
Adulteration Act, Prevention of Corruption Act, Arms Act, Wild
Life Protection Act

11. Practical Books : Physical Chemistry Practicals by J.B. Yadav.
12. Qualitative Analysis by Vogel.

31. Renewable Energy
2S-Renewable Energy

Fundamentals of Electricity
Unit I : Electric Network: Network elements: branch, junction, node,

mesh. Network Law’s: Kirchoff’s laws, Thevenins theorem,
Power in electric circuit, unit of power,  power in pure resistive
circuit, Maximum power transfer theorem,
Energy sources: Voltage source, Current source. Combination
of Sources: voltage and current sources, Voltage source series
combination , current source  series combination. Voltage source
parallel combination, current source parallel combination,
numerical.

Unit II: Electromagnetic Induction : Relation between Magnetism and
Electricity-Production of Induced E.M.F. and Current-Faraday’s
Laws of Electromagnetic Induction- Lenz’s Law-Induced E.M.F.
-Self-Inductance-Coefficient of Self-Inductance (L)-Mutual
Inductance-Coefficient of Mutual Inductance (M)-Coefficient of
Coupling-Inductances in Series and Parallel, Transformer
construction, working, applications and losses.

Unit III: Magnetic Hysteresis- Area of Hysteresis Loop Properties and
applications of Ferromagnetic Materials, Permanent magnet
materials, Hysteresis Law-Energy Stored in Magnetic Field, Rate
of Change of Stored Energy, Transient Current: Rise and decay
of current in series LR, CR Circuits.

Unit IV : Elements of Electro-mechanical Energy Conversion:
Introduction,  Salient aspects of conversions,  Energy- Balance,
Magnetic-field System; Energy and Co-energy, A Simple
Electromechanical System, Energy in Terms of Electrical
Parameters,  Rotary Motion, Dynamic Equations and system-
model of a simple system.

Unit V: A C Fundamental - A.C. Through Resistance, Inductance and
Capacitance, A C applied to LR, CR and LCR circuits, ,  power
consumption in ac circuit, Apparent Power, Power factor, Power
consumed in pure inductive and capacitive circuit, Resonance in

LCR Circuits, Graphical Representation of Resonance, Sharpness
of Resonance Curve, Q-Factor of a Series Resonant Circuit,
Parallel A.C. Circuits, Bandwidth of a Resonant Circuit.

Unit VI: Primary and Secondary Batteries, Classification of Secondary
Batteries based on their Uses, Classification of Lead Storage
Batteries, Parts of a Lead-acid Battery, Electrical Characteristics
of the Lead-acid Cell, Application of Lead-acid Batteries, Battery
Ratings, Indications of a Fully Charged Cells.

Reference Book:
1. Text Book of “Electrical Technology” Vol. II, B.L. Theraja & A.K.

Theraja, S. Chand Publications.
2. “Electrical Machines” by P. S. Bhimbra.
3. Energy Demand and Supply, (Stathis) Michaelides, Efstathios E.

Springer Germany, 2012
4. Solar Electricity Handbook - 2012 Edition: A Simple Practical

Guide to Solar Energy - Designing and Installing Photovoltaic
Solar Electric Systems, Michael Boxwell, Greenstream Publishers,
2012

5. Photovoltaics: Design and Installation Manual, Solar Energy
International, 2012

6. Solar Electric Handbook: Photovoltaic Fundamentals and
Applications, Solar Energy International, 2012

7. Electrical Technology, Naidu-Kamakshaiah, Tata McGraw-Hill
Education, 2006

8. Fundamentals of Electrical Engineering, Rajendra Prasad, PHI
Learning Pvt. Ltd., 2005

9. A Text Book of Electrical Technology, B.L. Theraja, S. Chand
Limited, 2008

10. Photovoltaic: Design and Installation Manual, Solar Energy
International, 2012

Practical
1 Simulation of Hysteresis Loop on the CRO
2 Characteristics of LVDT
3 Characteristics of Current Transformers and Potential Transformers
4 Power measurement using current transformer & potential

transformer
5 Power factor improvement with capacitor banks
6. Testing of energy meters
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32. Animation
2S : Animation

Fundamentals of Graphics
Unit-I : Adobe Photoshop: concepts of graphics, file menu basic of layers,

selection, move, lasso, magic wand, crop, etc. (study of all tools
expected).

Unit-II: All types of paint tools like air brush, custom shapes, quick mask,
notes, audio annotation tools, masking, path, etc.

Uit-III: Working with layers, applications of masking to matting (study
of all menus related to layers); image menu, color correction,
scanning, filters, creating backgrounds & textures for website,
slice tools, web related concepts. Creation of a simple web and
presentation graphics, file automate options, video editing
techniques.

Unit-IV : Adobe illustrator: Concepts of graphics designing, interface,
basic shapes, all types of menus like file menu, edit, view, select,
group/ungroup, lock, hide/show, etc.;
File/outline, gradients, patterns, symbols, styles, swatches, mesh
tool, paint brush. Creating a greeting card, etc.

Unit-V: Deformation tools, symbols tools, redrawing or cartoon making,
type tools and type menus.

Unit-VI : Use of different tools like path, envelop, clipping and crop mask,
etc; filters and effect menus, exporting document, idea of printing,
setting bleed, idea of PDF technology.

Practicals :   Minimum eight experiments based on above contents are to
be performed.
Recommended Books :
1. Recommended Text Books: Digital fashion illustration with

Photoshop and Illustrator by Kevin Tallon; Published by Batsford
2008.

2. Reference books: Real word Adobe Illustrator CS4 by Mordy
Golding; Published by Pretence-Hall of India, 2008.

3. Creative Suite 3 integration: Photoshop, Illustrator by Keith Martin;
Published by Pretence-Hall of India, 2008.

4. Special edition using Adobe Photoshop 7 by Peter Bauer, Jeff Foster;
Published by Pretence-Hall of India, 2008.

The Concerning teachers are also suggested to use other relevant material
available on the net, to update the knowledge of the students.
Following are the recommended links, for further search-
1) www.tatamcgrawhill.com
2) www.books.google.co.in
3) www.penguinbooksindia.com

4) www.bookcafe.in
5) www.newindianbooks.com
6) www.newasiabooks.org

*****
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     PART  TWO

________________________________________________________________________________________________________________________________________________________________________________________________        
Thursday, the 27th June, 2019

NOTIFICATION

No.   56 / 2019                   Date: 27/6 /2019

Subject   :  I) Introduction of new syllabi for the subject Geology at B.Sc. Part-III (Sem. V & VI) level, 
which to be implemented from the academic session 2019-20.

II) Introduction of new syllabi for B.Sc. Part-III (Semester-V & VI) Computer Science / 
Computer Application/ Information Technology/Computer Application(Vocational)which 
to be implemented from the academic session 2019-20. 

 I) It is notified for general information of all concerned that the authorities of the University has introduced 
new syllabi for the subject Geology at B.Sc. Part-III (Sem. V & VI) level, which to be implemented from the 
academic session 2019-20. Hence, the page Nos. 42 to 46, appearing in prospectus No. 2016123 be substituted 
respectively by the APPENDIX-A , which is appended with this notification. 

II) It is notified for general information of all concerned that the authorities of the University has introduced 
new syllabi for B.Sc. Part-III (Semester-V & VI) Computer Science / Computer Application/ Information 
Technology/Computer Application(Vocational), which to be implemented from the academic session 2019-20. 
Hence, the page Nos. 88 to 97, appearing in prospectus No. 2016123 be substituted respectively by the 

APPENDIX-B , which is appended with this notification.

             Sd/-
     (Dr. T.R.Deshmukh)

Registrar,
    Sant Gadge Baba Amravati University

APPENDIX-A

SYLLABI PRESCRIBED FOR B.SC. FINAL TO BE IMPLEMENTED FROM THE A.S. 2019-20
SEMESTER- V
5S : GEOLOGY

ECONOMIC GEOLOGY AND MINERAL EXPLORATION 

UNIT I : Economic geology: Introduction, purpose and scope; Metallic and non metallic minerals, ore, ore deposits, 
gangue minerals, tenor and grade of the ore; Processes of ore formation, types of deposits, distribution of 
mineral deposits in space and time, metallogenic epochs and provinces, geological thermometers; 
Classifications of mineral deposits, magmatic concentration deposits, contact metasomatic deposits.                          

UNIT II : Sedimentary deposits, hydrothermal deposits (cavity filling and replacement), evaporation deposits, colloidal 
deposits, residual and mechanical concentration deposits, oxidation and supergene sulphide enrichment 
deposits, metamorphic and metamorphosed deposits.

UNIT III : Mineralogy, properties, uses, origin, mode of occurrence, types of deposits, geological and geographical 
distribution in India of the metallic mineral deposits like gold, iron, copper, lead, zinc, manganese, 
aluminium and chromite.      

UNIT IV : Mineralogy, properties, uses, origin, mode of occurrence, types of deposits, geological and geographical 
distribution in India of non-metallic deposits like asbestos, mica, gypsum, barite, magnesite and limestone. 
Properties, classifications, origin, uses, geological and geographical distribution of coal deposits of India. 
Origin and migration of oil, oil trap and its types, geological and geographical distribution of Petroleum 
deposits of India.

UNIT V : Mineral exploration and prospecting, definition and scope, surface methods of exploration and their 
applications, sub surface methods of exploration like, gravity, magnetic, electrical, seismic, radiometric, 
geochemical and geobotonical methods and their applications in Geology.          

UNIT VI : Guides and controls of ore localization, sampling-Its types, calculations and computation of grade and ore 
reserves, geochemical cycle and dispersal; Strategic, critical and essential minerals.                                       

Practicals
A. Identification of ore minerals by Physical properties ( 40 to 60 specimens)
B. Identification of industrial Minerals by physical properties ( 20 to 30 specimens)
C. Exercises showing major metallic and non metallic minerals on India map ( 6 to 10 maps)
D. Exercises on calculations on grade and ore reserves ( 6 to 10 problems )
E. Laboratory exercises in solving exploration problems ( 8 to 10 problems)
----------------------------------------------------------------------------------------------------------------------------
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Practical E�amination 
Practical Examination will be of four hours duration and carries 50 Marks. The distribution of Marks will be as follows, 
I. Identification of ore minerals (5 nos.) 10 Marks
II. Identification of industrial minerals (5 nos.)                   10 Marks
III. Exercises of metallic and non-metallic deposits of India on maps (2 maps)    4 Marks
IV. Laboratory exercises in solving exploration problems (2 problems )               8 Marks
V. Exercises on calculations and grades of ore reserves (2 problems )                 8 Marks
VI. Practical record                                                                                                  5 marks  
VII. Viva – voce                                                                                                        5 marks  

--------------------------------------
Total- 50 Mar�s

Boo�s Recommended : 
1. McKinstry, H.E. (1972) Mining Geology. Prentice – Hall Inc.
2. Arogyaswamy, R.N.P. (1995) Courses in Mining Geology. Oxford and IBH publishing Co., New Delhi.
3. Bagchi, T. C., Sen Gupta, D. K. and Rao, S.V.L.N.(1979) Elements of Prospecting.
4. Jensen, M.L. and Bateman, A.M.( 1981) Economic Mineral Deposits. John Wiley and Sons, New York.
5. Deb, S. (1980) Industrial Minerals and Rocks of India. Allied Publishers, New Delhi.
6. Howel, B.F. (1959) Introduction to Geophysical prospecting. McGraw Hill.
7. Lowrie, W. (1997) Fundamentals of Geophysics. Cambridge University Press.
8. Sen, A.K. and Guha, P.K. (1993) a handbook of Economic Geology. Dynamic printers, Kolkata.
9. Banerjee, D.K. (1992) Mineral resources of India. The World Press Pvt. Ltd., Kolkata.
10. Sharma, N.L. and Ram, K.S.V. (1964) Introduction to India’s Economic minerals, Dhanbad Publishers.
11. Dobrin, M.B. (1952) Introduction to Geophysical Prospecting. McGraw Hill.
12. Park, C. F. and MacDiamid, R.A Ore Deposits. Freeman and company, Saint Francisco.
13. Sinha and Sharma . Mineral Economics.
14. Krishnaswamy, S. (1979) India’s Mineral Resources. Oxford IBH, Pub. Co. New Delhi.
15. Prasad Umeshwar. Economic deposits of India. CBS Publishers, New Delhi.

SEMESTER VI
�S : GEOLOGY

HYDROGEOLOGY, REMOTE SENSING, ENGINEERING GEOLOGY AND GEOLOGICAL S�ILL 

UNIT I : Concept of hydrology, hydrogeology and ground water, Hydrologic cycle and its components, Occurrence 
and distribution of ground water, Water Table; Aquifer and its types – confined, unconfined and semi-
confined; Properties of aquifer- porosity, permeability, specific yield, safe yields, storage coefficient, 
storativity and transmissivity.

UNIT II : Recharge and discharge, Cone of depression, Influent and affluent seepages, Springs and its types. Ground 
water Provinces of India. Geophysical investigations for groundwater exploration, Groundwater and water 
quality services, Hydrochemical parameters of ground water (Acidity, Alkalinity, Hardness, pH, 
Conductivity). Recharge through wells and its types. Rain water harvesting,

UNIT III : Aerial photographs and its types, Satellite imageries. Methods of studying aerial photographs in the form of 
stereo-pairs and mossaic. Pocket and mirror stereoscopes, Overlap and sidelap, Drift and crab. Photogeology 
and elements of photorecognition- tone, texture, shape, size, pattern; Scale of photograph and vertical 
exaggeration. Guidelines for lithological, structural and geomorphic interpretations. Applications of 
photogeology. “Introduction and scope of photogeology”.

UNIT IV : Concept of remote sensing, types of remote sensing systems (active and passive), Elements of passive remote 
sensing system (data acquisition and data analysis); applications of remote sensing in studying the natural 
resources like minerals, ground water, soil and  forests. Satellites and Satellite data - introduction and brief 
history, types of satellites, information obtained with reference to latest IRS & LANDSAT satellites. Sensors 
– types and their applications.

UNIT V : Engineering Geology – introduction, scope and significance; engineering properties of rocks - specific 
gravity, porosity, crushing strength, compressive strength, and tensile strength. Tunnels - terminology, 
geological conditions for tunnel sites, tunnels in folded rocks and bedded rocks. Dams – terminology, 
geological conditions for the selection of dam, Types of dams - Masonary dams (Gravity buttress and Arch 
types), earthen dams. Landslides - causes, types and prevention of landslides.

UNIT VI : Geological skill developement - Role of geological expertise in local natural resources investigation, 
exploration and mining, beneficiation of minerals; Rocks and minerals thin section making,  Civil 
engineering services, Environmental services, . Soil quality testing  and conservation services, Laboratory 
and Research Technician. Geoheritage.

PRACTICALS: SEMESTER VI

1. Plotting of ground water provinces on outline map of India.
2. Problems on determination of aquifer parameters, ground water table maps.
3. Interpretation of aerial photographs and satellite imageries.
4. Field work : Field work is an Integral part of Geology Syllabus. Every student should attend field    work        for a 

short duration and submit field diary, geological specimen collected and a report.
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PRACTICAL EXAMINATION:

The Practical Examination will be four hour duration and carries 50 marks. The distribution of marks will be as 
follows-
I Plotting of Ground water provinces on outline map of India. 08 Marks
II Ground water table contour maps                                                               06 Marks 
III Problems on determination of Aquifer Parameters. 10 Marks
IV Interpretation of Aerial Photographs and Satellite Imageries. 06 Marks
VI Field Work. 10 Marks
VII Practical Record                                                                                   05 Marks
VIII Viva Voce                                05 Marks

---------------------------------
50 Marks

---------------------------------
Te�t Boo�s for Sem VI :
1. Todd, D.K. (1980) Ground Water Hydrology. John Wiley and Sons Inc. New York.
2. Karanth, K.R. (1989) Hydrogeology. Tata McGraw Hill Pub.Co.Ltd., New Delhi.
3. Nagabhushaniah, H.S. (2001) Groundwater in Hydrosphere (Groundwater Hydrology) CBS Publisher, New Delhi.
4. Karanth K.R. Groundwater, Assessment, Development and Management. Tata McGraw Hill Pub. Co. Ltd., New 

Delhi.
5. Raghunath : Ground Water Hydrology, New Age Publication, Pune.
6. P. Arul Murugan, R.R. Krishnamurthy, .in groundwater targeting and coastal hydrogeological studies"
7. Pande, S.N. (1987) Principles and Applications of Photogeology . Wiley Eastern Limited.
8. . Sabisn, F.F. (2000) Remote Sensing Principles and Interpretations. W.H. Freeman and Company, USA
9. . Lilesand, T.M. and Kiefer, R.W.(2000) Remote Sensing and Image Interpretation. John Wiley and Sons Inc.,New 

York.
10. Drury, S.A. (1997) Image Interpretaton in Geology. Chapman and Hall, London.
11. Dr.AFZAL An Introduction to Remote Sensing ;SHARIEFF ;Sarup book Publishers PVT.LTD. , New Delhi.
12. Text Book of Engineering Geology - Parbin Singh, Katson Publishing, Ludhina.
13. R B Gupte, Text Book of Engineering Geology,Published by Pune Vidyarthi Griha Prakashan
14. Hand book of analysis of water sample

******

APPENDIX-B

Syllabus prescribed for B.Sc. Part III (Semester-V & VI) Computer Science to be implemented from the Academic 
Session 2019-20 & onwards.

B.Sc.Part-III (Semester-V)

The Examination in Computer Science of Fifth Semester shall comprise of one theory paper of 80 Marks of three 
hours duration and internal assessment of 20 Marks. The practical examination will be of 4 Hrs. duration and carry 50 
Marks.

The distribution of mar�s for practical e�amination is as under:

1. Program writing / execution (on group A & B) : 30 Marks
2. Practical record : 10 Marks
3. Viva Voce : 10 Marks
------------------------------------------------------------------------------------

Total  50 Mar�s
------------------------------------------------------------------------------------

5S: Computer Science 

. Net Technology and �ava Programming

Unit I: Introduction to .NET Framewor�: NET framework, MSIL, CLR, CLS, CTS, Namespaces, Assemblies The 
Common Language Implementation, Assemblies, Garbage Collection, The End to DLL Hell - Managed Execution
Unit II: Introduction to visual programming : Concept of event driven programming - Introduction to VB.Net 
environment, The .NET Framework and the Common Language Runtime. Building VB.NET Applications, The Visual 
Basic Integrated Development - Basic Language - Console application and windows application, Data types, Declaring 
Variables, scope of variables, operators and statements.
Unit III: Decisions and loop : Making Decisions with If . . . Else Statements, Using Select Case, Making Selections with 
Switch and Choose, Loop statements - Do Loop, for, while - The With Statement - Handling Dates and Times - Converting 
between Data Types - Arrays - declaration and manipulation - Strings & string functions - Sub Procedures and Functions.
Unit IV : Introduction to �AVA : History and evolution ,Feature, JDK, JVM, Difference between C++ and Java, 
Structure of Java Program, Keywords, Variable, Data types and Literals, Operators Control of Flow, (Selection Statements, 
Iteration Statements),Command Line Argument, One dimensional and two dimensional array.
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Unit V : Classes and inheritance: Class, Object, Method, Overloading Method, Constructor, Constructor Overloading, 
this Keyword, Inheritance: Introduction to Inheritance, Super, Multilevel Hierarchy, method overriding,  Abstract class, 
Using Final (variables , methods and classes).

Unit VI : String, Pac�age and Interface: String: String operation, String comparison, Searching and modifying string,
Pac�age: Package concept, Defining Package, Finding Package, Java In-built Packages Interface: Interface concept, 
Defining, and Implementing of Interface. 

Boo�s Recommended:

1) .NET Framework, OREILY Publication.
2) Steven Holzner, Visual Basic .NET Black Book
3) Rebecca Riordan, VB.NET for Developers, Keith Franklin, SAMS
4) Jason Beres, Sams Teach Yourself Visual Studio .NET 2005 in 21 Days,
5) Jesse Liberty, Learning Visual Basic .NET
6) The Complete Reference JAVA2 by Herbert Schildt (Tata McGraw)
7) The Complete Reference JAVA by Patrik Noughton
8) Programming with JAVA - A Primer : By E.Balguruswamy (Tata McGraw)
9) Programming in JAVA : By S.S.Khandare (S.Chand)
10) Teach Yourself 'Java' in 2 Hrs : By Sams.
11) Java for You : By P. Koparkar

Practical  : Minimum 16  Practical base on 
A: Unit II and Unit III  (Minimum 8 practical)
B: Unit IV, Unit V and Unit VI (Minimum 8 practical)

B.Sc.Part-III (Semester-VI)

The Examination in Computer Science of Sixth Semester shall comprise of one theory paper of 80 Marks of three 
hours duration and internal assessment of 20 Marks. The practical examination will be of 4 Hrs. duration and carry 50 
Marks.

The distribution of mar�s for practical e�amination is as under:

1. Program writing / execution (on group A & B) : 30 Marks
2. Practical record : 10 Marks
3. Viva Voce : 10 Marks
------------------------------------------------------------------------------------

Total  50 Mar�s
------------------------------------------------------------------------------------

�S: Computer Science  
Advanced �ava  and VB.net

Unit I : E�ception Handling and Multithreading : E�ception Handling: Concept of Exception handling, Type of 
Exception, Try, Catch, and Finally. Multiple Catch blocks, Nested Try Statements, throw, throws. Multithreading:
Multithreading concept, life cycle, creating and running thread, thread priority.

Unit II : Applet: Introduction to Applet, Applet life cycle, HTML applet tag with all attributes, Running the applet, 
Passing parameters to applets, Displaying using applet viewer, getDocumentBase() and getCodeBase() methods, Applet 
context, Applet vs Application, Graphics introduction, Graphic class, draw lines, circle, rectangle, ellipse.

Unit III: Event Handling and AWT: Introduction, Event delegation model, Java AWT event description, sources of 
event, Event listener interfaces, Adapter classes, Inner classes. AWT (Abstract Window Toolkit): Introduction, AWT 
Controls Label, Button, Checkboxes, Lists, ScrollBar, TextField, TextArea, Layout manager.

Unit IV: Windows Applications: Forms: Adding Controls to Forms, Handling Events, MsgBox, InputBox , Working 
with Multiple Forms, Setting the Startup Form, SDI & MDI Forms, Handling Mouse & Keyboard Events, Common 
controls: Text Boxes, Rich Text Boxes, Labels, Buttons, Checkboxes, Radio Buttons, Group Boxes, List Boxes, Checked 
List Boxes, Combo Boxes, Picture Boxes, Scroll Bars, Tool Tips, Timers, properties – methods

UNIT V: Object Oriented Programming: Classes and Objects: Class definition, Creating objects, Defining Member 
functions, Methods and Events, Attaching a class with form, Delegates. E�ceptions  Handling: Exception classes in .net 
framework, Structured and Unstructured exceptions, tracing errors, breakpoints, watch, Quick watch.
UNIT VI: Data Access with ADO.Net, accessing data with Server Explorer, Accessing Data with data Adaptors and Data 
sets, Creating a new data connection, creating and populating Data set, displaying data in Data Grid, selecting a data 
provider, Data accessing using Data adapter Control, Binding Data to Controls.
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Boo�s Recommended:

1. Steven Holzner, Visual Basic .NET Black Book 
2. Rebecca Riordan, VB.NET for Developers, Keith Franklin, SAMS 
3. Jason Beres, Sams Teach Yourself Visual Studio .NET 2005 in 21 Days, 
4. Jesse Liberty, Learning Visual Basic 
5.The Complete Reference JAVA2 by Herbert Schildt (Tata McGraw)

6.The Complete Reference JAVA by Patrik Noughton

7.Programming with JAVA - A Primer : By E.Balguruswamy (Tata McGraw)

8.Programming in JAVA : By S.S.Khandare (S.Chand)

9.Teach Yourself 'Java' in 2 Hrs : By Sams.

10.Java for You : By P. Koparkar

Practical  : Minimum 16  Practical base on 
A: Unit I , Unit II and Unit. III  (Minimum 8 practical)
B: Unit IV, Unit V and Unit VI (Minimum 8 practical)

Syllabus prescribed for B.Sc. Part III (Semester-V & VI) Computer Application /Information Technology to be 
implemented from the Academic Session 2019-20 & onwards. 

B.Sc.Part-III (Semester-V)
 

The Examination in the subject Computer Application/Information Technology of Fifth Semester shall comprise 
of one theory paper of 80 Marks of three hours duration and internal assessment of 20 Marks. The practical examination 
will be of 4 Hrs. duration and carry 50 Marks.

The distribution of mar�s for practical e�amination is as under:

1. Program based on Computer lab I : 15 Marks
2. Program based on Computer lab II : 15 Marks
3. Practical record : 10 Marks
4. Viva Voce (based on lab I & lab II) : 10 Marks
------------------------------------------------------------------------------------------------------------

Total  50 Mar�s
------------------------------------------------------------------------------------------------------------ 

5S: Computer Application/ Information Technology
.Net C�

UNIT-I : Introduction to C # : Evaluation of C#, characteristics of C#, application of C#, difference between C++ 
and C#, Introduction to C# environment : The .NET strategy, the origins of the .NET technology, the 
.NET framework, .NET,  .NET languages, benefits of the .NET approach, C# and .NET.

UNIT-II: Overview of C#: Programming structure of C#, editing, compiling and executing C# programs, 
namespace, comments, using aliases for namespace classes, using command line argument, maths 
function.

Literals, variables and data types : literals, variables, data types, value types, reference type, declaration 
of variables, initialization ofvariables, default values, constant variables, scope of variables, boxing and 
unboxing.

UNIT-III: Operators and expression : arithmetic operators, relational operators, logical operators, assignment 
operators, increment and decrement operators, conditional operators, Bitwise operators, special operators, 
arithmeticexpressions, evaluation ofexpression, precedenceof arithmetic operators, type conversions, 
operator precedence and associativity, mathematical functions.

Decision making and branching : if statement, if....else statement, nesting of if....else statement, the else if 
ladder, switch statement, the ?: operator, Decision making and looping : while statement, do statement, 
for statement, for each statement, jumps in loops.

UNIT-IV : Methods in C# : declaring methods, the main method, invoking methods, nestingofmethods, 
methodsparameters, pass by value, pass by reference, the output parameters, variable arguments list, 
method overloading, Arrays : 1-D array, creating an array, 2-Darray, variable size arrays, the system, 
arrayclass, arraylist class, String handling: creating strings, strings method, inserting strings using 
systems, comparing strings, finding substrings.

UNIT-V: Structuresand enumeration: structures, structs with methods, nested structs, difference between classes 
and structs, enumerations, enumerator initialization, enumerator type conversion, common program 
errors, Classes and Objects : Basic principles of OOP’s, class, objects, constructors, static members, static 
constructors, private constructors, copy constructors, destructors, member initialization, the this 
reference, nesting of classes, constant members, read onlymembers, properties, indexers.
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UNIT-VI : Interfaces : MultipleInheritance: defining an interface, extending an interface, implementing interface, 

interface & inheritance, explicit interface implementation, abstract class and interface, Operator 
overloading : overloadable operators, need for operator overloading, defining Operator overloading, 
overloading unary operators, overloading binary operators, overloading comparision operator. Delegates 
and Events : Delegate, delegate seclaration, delegate methods, delegates instantiation, delegate 
invocation, using delegates, multicast delegates, events, Managing Console I/O operations : console class, 
console input, console output, formatted output, numericformatting, standard numeric format, custom 
numeric format.

Te�t Boo�s:- 
1.Programming in C# : E. Balguruswamy
2.Mastering in C# : BPB Publication
3.Programming C# : TMH Publication
4.Programming C# : PHI Publication

Practical: Minimum 16 programs should be prepared on above syllabi.

B.Sc.Part-III (Semester-VI)

�S: Computer Application/ Information Technology

Computer Graphics, Multimedia & Animation  

Unit-I : Overview of Graphics Systems: Refresh Cathode-Ray Tubes (CRT), Raster-Scan Display, Random-
Scan Display, color CRT monitor, Flat-Panel Displays,3D viewing system, stereoscopic and virtual 
realitysystem, raster scan system, graphics monitor and workstations, Input Devices, keyboards, mouse, 
trackball and spaceball, joysticks, image Scanners, Touch panels, light pen, voice system

Unit-II : Output Primitives: Points and lines, line drawing algorithm, DDAalgorithm, Bresenham’s 
LineAlgorithm, parallel line algorithm, loading the frame buffer, line function ,circle generating 
algorithm, Attributes: line Attributes ,line type, line width, pen and brush option, line color, curve 
Attributes, color and grayscale level, color tables, grayscale

Unit-III : Areas fill Attributes, character Attributes, basic transformation, matrix representation, composite 
transformation: translation, rotation and scaling

Unit-IV : IntroductiontoMultimedia:Whatismultimedia,multimedia and hypermedia, overview of multimedia, 
software tools: music, sequencing and notation, digital audio, graphics and 
imageediting,videoediting,Animation, multimediaauthoring, fileformat:GGIF, JPEG,PNG,TIFF,EXIF, 
graphics,animation files, PS and PDF, WindowWMF, Window BMP.

Unit-V : Multimedia Compression: IZW,DCT run length coding, JPEG MPEG, Hypertext, MHEG, Hypermedia, 
Document
architecture, SGML, ooa Augmentedand virtual realityand multimedia: Concept, VR devices, VR chair, 
CCD, VCR, 3D Sound System, head mounted display.

Unit-VI : Animation: Introduction, History of Animation, Anatomy study, Basic Sketching, Introduction to 2D 
animation, Animation with flash –Tweening,Motion tweening, Shape twining

Te�t Boo�s:-

1.Computer graphics – C Version”, Hearn D and Baker M.P , 2nd Edition, Pearson Education
2.Multimedia Computing, Communications andApplications , Ralf Steinmetz, Klara steinmetz, Pearson education, 2004.
3.Multimedia in Practice: TechnologyandApplication –Judith (PHI)
4.Fundamental of Multimedia byDREW-Pearson(Practical Ap- proach)
5.Multimedia : Making it Work: T. Vaughan
6.Multimedia programming :Siamon J. Gibbs and Dionysios C. Tsichritzis, Addison Wesley, 1995.
7.Multimedia Graphics : John Villamil, Casanova and Leony Fernanadez, Eliar, PHI, 1998.

Practical: Minimum 16 programs should be prepared on above syllabi.

Syllabus prescribed for B.Sc. Part III (Semester-V & VI) Computer Application (Vocational) to be implemented 
from the Academic Session 2019-20 & onwards.

B.Sc.Part-III (Semester-V)

The Examination in vocational subject Computer Application of Fifth Semester shall comprise of one theory paper 
of 80 Marks of three hours duration and internal assessment of 20 Marks. The practical examination will be of 4 Hrs. 
duration and carry 50 Marks.
The distribution of mar�s for practical e�amination is as under:
1. Program based on Computer lab I : 15 Marks
2. Program based on Computer lab II : 15 Marks
3. Practical record : 10 Marks
4. Viva Voce (based on lab I & lab II) : 10 Marks
------------------------------------------------------------------------------------------------------------

Total  50 Mar�s
------------------------------------------------------------------------------------------------------------
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5S: Computer Application (Vocational)

.Net Technology 

Unit  I: Introduction to VB.NET, Programming Platform -.NET Framework,.NET Architecture, CLR, MSIL, The Just-in-
time compiler,  CTS, .NET framework class library, VB6 and VB .NET Differences

UNIT II: VB.NET Development Environment, Creating Application, 
Introduction to Controls in VB.NET: Label, TextBox, Button, Checkbox, RadioButton, ComboBox, ListBox, ImageList, 
PictureBox, Timer

UNIT III: VB.NET Language –datatypes,  Variables, Declaring variables, scope of variables, Constants, and Operators, 
Functions and Subroutine.

UNIT IV: Programming Styles: Array in VB.NET, Types of array, controlling program flow, Conditional Statements:- if 
and select-case statements, Looping Statements:- The while, do, for, and for Each statements, flow control Statements:-
goto, break, continue, and exit statements, Exception Handling- Unstructured Error Handling, Structured Exception 
Handling.

UNIT V: Object Oriented Programming: Class basics, Class Properties, Inheritance, Interface, Polymorphism, 
Constructors and Destructors, Introduction to Multithreaded Programming. 

UNIT VI: Data Access with ADO.Net: What are Database, Overview of ADO.Net, ADO.NET object-Connection object, 
Command Object, Data Adapter Object, Dataset object, Data Reader Object. 

Boo�s Recommended : 

1) Beginning Visual Basic 2005 - Thearon willis, bryan Newsome - Wiley Publishing, INc
2) A Programmer’s Introduction to Visual Basic.NET - SAMS
3) “Beginning VB.NET 2005”, WROX Publication Books :

Practical  : Minimum 16  Practical base on 
Lab I:   Unit II and Unit III  (Minimum 8 practical)
Lab II: Unit IV, Unit V and Unit VI (Minimum 8 practical)

B.Sc.Part-III (Semester-VI)

The Examination in vocational subject Computer Application of Sixth Semester shall comprise of one theory 
paper of 80 Marks of three hours duration and internal assessment of 20 Marks. The practical examination will be of 4 Hrs. 
duration and carry 50 Marks.

The distribution of mar�s for practical e�amination is as under:

1. Program based on Computer lab I : 15 Marks
2. Program based on Computer lab II : 15 Marks
3. Practical record : 10 Marks
4. Viva Voce (based on lab I & lab II) : 10 Marks
------------------------------------------------------------------------------------------------------------

Total  50 Mar�s
------------------------------------------------------------------------------------------------------------

�S: Computer Application (Vocational)

PHP Programming

UNIT I: Introduction to PHP: Evolution of PHP, Features of PHP, Server Introduction of PHP, Installation & 
Configuration of PHP, PHP Ethics, Fundamentals of PHP: Keywords in PHP, Variables (Predefined, User defined), 
Constants, data types in PHP , 

UNIT II: Operators: Arithmetic/math operators, Assignment Operators, Comparison Operators, Logical Operators, 
Bitwise Operators, String Operator  Control Structures: if, if..else, if..else..if, Loops in PHP: while, do.. while, for.

UNIT III: Introduction to arrays: What is array, Declaration of array, Types of array: Numeric array, Associative 
array, Multidimensional Array, Array Functions: print_r(), explode (), implode(), array_merge(), 
array_sum(),array_search(), array_push(),  array_pop()

UNIT IV: Functions in PHP: Introduction to Functions in PHP, function Declaration, Function calling, predefined 
functions in PHP (crypt (), move_uploaded_file (), isset(), empty(),include(), require())
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UNIT V: String Handling: Introduction to strings in PHP, Manipulation on string: Concatenation Operator for string, 
strlen(),strrev(),substr(),strops(), Date Function, Math Function

UNIT VI: Coo�ies: Anatomy, Setting Cookies with PHP, Accessing Cookies, Deleting Cookies, Session – Starting PHP 
session, Detroying PHP Session, Sessions without Cookies, Error Handling, Sending Emails.

Boo�s Recommended : 

1. The Complete Reference PHP : 
2. Learning PHP , My SQL & Java Script – Robin Nicson (Orelly)
3. PHP for Web – Visual Quickstart Guide- Larry Ullman
4. PHP & My SQL Web Development – A.Martin, S. Mathews
5. Beginning PHP5
6. PHP Bible
7. Professional PHP5

Practical  : Minimum 16  Practical base on 
Lab I: Unit I , Unit II and Unit III  (Minimum 8 practical)
Lab II: Unit IV, Unit V and Unit VI (Minimum 8 practical)

*****

NOTIFICATION

No. 57 / 2019 Date:  27 / 6/2019

Subject   :  Additional chances for the failure students of old course 

It is notified for general information of all concerned that the authorities of the University has provided the three 
additonal chances for the failure students, in the subjects Geology and Computer Science/Computer Application/
Information Technology/Computer Application(Vocational) of B.Sc. Part-III Sem-V & VI, which will be as given below :

Sr.No. E�amination Subjects Additional Chances Provided

1 B.Sc.-III
Sem-V

Geology Winter-2019 to  Winter-2020

2 B.Sc.-III
Sem-VI

Geology Summer-2020 to  Summer-2021,

3 B.Sc.-III
Sem-V

Computer Science/Computer 
Application/Information Technology/ Computer 
Application (Vocational)

Winter-2019 to  Winter-2020

4 B.Sc.-III
Sem-VI

Computer Science/Computer 
Application/Information Technology/ Computer 
Application (Vocational)

Summer-2020 to  Summer-2021,

Sd/-
(Dr.T.R.Deshmukh)

Registrar
Sant Gadge Baba Amravati University

*****



NOTIFICATION

No. 61/2017           Date : 29 June, 2017

Subject : Implementation of New Syllabi of Various Course/Subjects as per
semester and credit & Grade System in the Faculty of Commerce
& Management from the session 2017-2018 & onwards.

It is notified for general information of all concerned that, the authorities of the University has accepted
Semester & Credit & Grade System syllabi of  various Course/ Subjects of B.Com. Part-I, Semester- I &
Semester - II  mentioned in column  No.2 and which is to be implemented stagewise from the session 2017-
2018 and onwards with appendices as shown in column No.3 of the following table.

TABLE

Sr.No. Course / Subjects Appendices of the new syllabi.

1 2 3

B.Com. Semester- I & II
1. Compulsory English The Syllabi prescribed for the subject Compulsory  English

which is appended herewith as Appendix - A

2. Suppllementary  English The Syllabi prescribed for the subject Suppllementary
English which is appended herewith as Appendix - B

3. Hindi The Syllabi prescribed for the subject Hindi which is
appended herewith as Appendix - C

4. Sanskrit The Syllabi prescribed for the subject Sanskrit which is
appended herewith as Appendix - D

5. Marathi The Syllabi prescribed for the subject Marathi which is
appended herewith as Appendix - E

6. Urdu The Syllabi prescribed for the subject Urdu which is
appended herewith as Appendix - F

7. Pali The Syllabi prescribed for the subject Pali which is
appended herewith as Appendix - G

8. Computer Fundamental The Syllabi prescribed for the subject Computer and
Operating System- I & II Fundamental and Operating System- I & II

which is appended herewith as Appendix - H

9. Principles of Economics The Syllabi prescribed for the subject Principles  of
Economics which is appended herewith as Appendix - I

10. Business  Economics The Syllabi prescribed for the subject Business of
Economics which is appended herewith as Appendix - J

11. Advanced  Accountancy The Syllabi prescribed for the subject Advanced
Accountancy which is appended herewith as Appendix - K

12. Financial  Accounting The Syllabi prescribed for the subject Financial
Accounting which is appended herewith as Appendix - L

13. Principles of Business The Syllabi prescribed for the subject Principles of
organization Business organization which is appended herewith as

Appendix - M

14. Principles of Business The Syllabi prescribed for the subject Principles
Management Management of Business Management which is

appended herewith as Appendix - N
-----------------------------------------------------------------------------------------------------------------------

      Sd/-
  Registrar

 Sant Gadge Baba Amravati University
 Amravati.
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Appendix- A
(Compulsory English)

B. Com. �I
Semester � I

Theory  :- 80 Marks Time :- 3 Hours
........................................................................................................................................................................
Text Prescribed for study : RAYS OF LETTERS
(As per model curriculum of the U.G.C. for B.Com. Part- I and published by Raghav Publisher and
Distributors, Mahal, Nagpur.)
Unit I : PROSE

1. The Eyes are not Here � Ruskin Bond
2. The Romance of a

Busy Broker � O. Henry
Unit II
 : PROSE

3. Bores � E.V. Lucas
4. The Lost Child � Mulk Raj Anand

Unit III : POETRY
1. The W orld is too � W illiam W ordsworth

Much W ith us
2. Once Upon a time � Gabriel Okara
3. If � Rudyard Kipling

Unit IV :  GRAMMAR (strictly based on the prescribed text)
A. Change the Narration
B. Articles
C. Synonyms & Antonyms
D. Tense Forms

Unit V : BUSINESS CORRESPONDENCE AND W RITING SKILLS
(As given in the prescribed text.)

A. Letter W riting (Formal & Informal)
i)   Formal
   Applications for Job/Complaint/Order

ii)  Informal/ Personal Letters
B) Resume W riting

Distribution of Marks (80 : 20)
A) Theory 80 Marks

Textual Components :
�ue. 1� P�OSE

Any two long answer questions to be attempted out of four
each carrying eight marks . 2X8=16 Marks

Que. 2- POETRY
Any Four short answer questions to be attempted out of Six
each carrying four marks. 4X4=16 Marks

Que. 3 GRAMMAR (TEXTUAL)
a) Change the narration

Two questions carrying two marks each Articles 2X2 = 4 Marks
b) Articles

Four questions carrying one mark each 4X1 = 4 Marks
c) Synonyms & Antonyms

Four questions carrying one mark each 4X1 = 4 Marks
d) Tense Forms

Four questions carrying one mark each 4X1 = 4 Marks
Que. 4 BUSINESS CORRESPONDENCE AND W RITING SKILLS

a) Letter W riting
i) Formal Letter

(Application for Job/Complaint/Order) 5X1 =  5 Marks
(Any one out of two)

ii) Informal Letters/Personal Letters 5X1 = 5 Marks
(Any one out of two)

b) Resume W riting 6 Marks
B) Internal Assessment � 20 Marks

(i) Class Test � 10 Marks.
(ii) Home Assignment � 10 Marks.

***********************

SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE  -  2017  -  PART TWO -327



B.Com. �I
Semester � II

(Compulsory English)
Theory  :- 80 Marks Time :- 3 Hours
........................................................................................................................................................................

Text Prescribed for study : RAYS OF LETTERS
(As per model curriculum of the U.G.C. for B.Com. Part- I and published by Raghav Publisher and
Distributors, Mahal, Nagpur.)
Unit I : PROSE

1. Each is Great in His Own Place � Swami Vivekananda
2. The Postmaster � Rabindranath Tagore

Unit II : PROSE
3. How I Became a Public Speaker � George Bernard Shaw
4. Prospects of Democracy in India � Dr. B.R. Ambedkar

Unit III : POETRY

1. Success is Counted Sweetest �  Emily Dickinson
2. Laugh and Be Merry � John Masefield
3. The Impossible Dream � Joe Darion

Unit IV :  GRAMMAR (strictly based on the prescribed text)

A. Change the Voice
B. Idioms & Phrases
C. One W ord Substitute
D. Prepositions

Unit V : BUSINESS CORRESPONDENCE AND W RITING SKILLS

      A) E- mail
B) Newspaper Reports

Distribution of Marks : (80 : 20 Marks)

Textual Components :
�ue. 1� P�OSE

Any two long answer questions to be attempted out of four
each carrying eight marks . 2X8=16 Marks

Que. 2- POETRY
Any Four short answer questions to be attempted out of Six
each carrying four marks. 4X4=16 Marks

Que. 3  MULTIPLE CHOICE QUESTIONS
(10 questions from Prose and six questions from Poetry,
each carrying one mark. 16X1= 16 Marks

Que. 4 GRAMMAR (TEXTUAL)

a) Change the Voice
Four questions carrying one marks each 4X1=4 Marks

b) Idioms & Phrases
Four questions carrying one mark each 4X1 = 4 Marks

c) One W ord Substitute
Four questions carrying one mark each 4X1 = 4 Marks

d) Preposition
Four questions carrying one mark each 4X1 = 4 Marks

Que. 5 -  BUSINESS CORRESPONDENCE AND W RITING SKILLS
a) E- Mail 6X1 = 6 Marks

(Any one out of two)
b) Newspaper Reports          10X1 = 10 Marks

(Any one out of two)
B� Internal Assessment �  20 Marks

(i) Class Test � 10 Marks.
(ii) Home Assignment � 10 Marks.

*****************************
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Appendix- B
B.Com. � I

Semester � I
(Supplementary English)

Theory :- 80 Marks Time :- 3 Hours
...........................................................................................................................................................
Text Prescribed :
Practical English Prose and Verse edited by G.E.B. COE Orient Longman.
Unit I :   PROSE

The following prose lessons are prescribed for study.

1. A Slip of Tongue � J.E.B. Gray
2. Socrates and the School Master� F.L. Brayne

Unit II :  PROSE
3. Good Manners � J.C. Hill
4. The Bottle Imp � R.L. Stevenson

Unit III :  POETRY

The following poems are prescribed for study.

1. The Daffodils � W illiam W ordsworth
2. Break Break Break � Alfred Lord Tennyson
3. The W ild Swans � W .B.  Yeats
4. All in June � W .H. Davies

Unit IV : a) Comprehension of an Unseen Passage
b) Precis W riting

Unit V : COMPOSITION :-
An essay of about 300 words on Social, Economic, Commercial and

Information Technology Issues.

Distribution of Marks
A) Theory 80 Marks

Que. 1:   PROSE
 Any two long answer questions to be attempted out of four
each carrying eight marks 2X8=16 Marks

Que. 2 :  POETRY
  Any four short answer questions to be attempted out of Six
each carrying four marks. 4X4=16 Marks

Que. 3 : MULTIPLE CHOICE QUESTIONS
Eight Multiple Choice Questions based on Prose,
each carrying one mark : 8 Marks
Eight Multiple Choice Questions based on Poetry,
each carrying one mark : 8 Marks

Que. 4 : (a) Comprehension of an Unseen Passage : 8 Marks
 (b) Precis W riting : 8 Marks

Que. 5 : An essay of about 300 words to be attempted out
of the five given topics. :  16 Marks

B) Internal Assessment �  20 Marks
(i)  Class Test � 10 Marks
(ii) Home Assignment � 10 Marks

********************

B.Com. � I
Semester � II

(Supplementary English)
Theory :- 80 Marks Time :- 3 Hours
...........................................................................................................................................................

Text Prescribed :
Practical English Prose and Verse edited by G.E.B. COE Orient Longman.
Unit I : PROSE

The following prose lessons are prescribed for study.
1. Playing the English Gentleman � Mahatma Gandhi
2. The Home Coming � Rabindranath Tagore

Unit II : PROSE
3. The Miracle of Radio � H. Shipp
4. Robin � Jim Corbett
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Unit III : POETRY
The following poems are prescribed for study.

1. Adlestrop � Edward Thomas
2. The Soldier � Rupert Brooke
3. To the Indian W ho Died in South Africa � T.S. Eliot
4. That W hitsun � Philip Larkin

Unit IV :  a) Comprehension of an Unseen Passage
b) Precis W riting

Unit V :   COMPOSITION :-
An essay of about 400 words on Social, Economic, Commercial and Information

Technology Issues.

Distribution of Marks

A) Theory 80 Marks

Que. 1 : PROSE
 Any two long answer questions to be attempted out of four
 each carrying eight marks 2X8:=16 Marks
Que. 2   POETRY
 Any four short answer questions to be attempted out of Six
 each carrying four marks. 4X4 =16 Marks
Que. 3 :

Eight Multiple Choice Questions based on Prose,
each carrying one mark : 8 Marks
Eight Multiple Choice Questions based on Poetry,
each carrying one mark : 8 Marks

Que. 4 :
(a) Comprehension of an Unseen Passage : 8 Marks
(b) Precis W riting : 8 Marks

Que. 5 :
An essay of about 400 words to be attempted out
of the five given topics. : 16 Marks

B) Internal Assessment �  20 Marks
(i)  Class Test � 10 Marks
(ii) Home Assignment � 10 Marks

******
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Appendix- C
Vc"¨²'N õV¨WlWWvWY

|WNòÛ.W4xWò ¤W´WxW lWgWY

¤W´WxW fW¶W

fWxWvW ó í ÐW¸Ã<+÷ ø¥WF̧ WWXÛ. ó èð

¥WWÀ*t ¥WJf·WÛ. ó � ÓWJZÊW¨W �* fWx¥WW²'Û. óó ¾)W4òõq%¸W ÐWW<ÓWr<&

óó ¾)W4ò·WN´WYr&WÊW r&WvW

¤WÛ.WjWÛ. óó r&WÐWlW ¥WRloWjWfWY ÞZ¾) V¾)RfÃ[+|vWFÃ+fWYô¨WWÓW¥WJr&

¥WWÀ*t¥WJf·WÛ. Û.W äÛ.WäYvWW; xW< õZÛ. VlWzWWÊW¨W ÞlWZ ¤Wj¨WW; Û.W flWq%¥W V¨Wx¨WW¨WJfWWr& c8" óó

äÛ.WäY ÞÛ. óó ÓW¬ ÖW¸¾) óó ø¤W´WxW fWW·W ¥WWÀ*W; fW<÷

õ÷ ²'NÐWW:µWr&N ¤Wj¨W øÞÛ.÷ óóóó øðè õZÛ.÷

|W÷ oWÐWJµWr&N ¤Wj¨W øÍWWr&÷ óóó øïê õZÛ.÷

äÛ.WäY  ²'W< óó ¥W¬ ÖW¸¾) óó ø¤W´WxW Ë,æ Û.VlW·WWõW;; fW<÷

õ÷ ²'W< Û.VlW·WWõW; Û<. Û<.¨°'NvW zWWlW óóóó øïê õZÛ.÷

äÛ.WäY ·WN¨W óó lvWWlWc"WVr&Û. zWWgWW ÞlWZ lvWWÛ.r&¸W

ï÷ fWZVªW VlWÑWc" ø²'W<÷ óóóó øðî õZÛ.÷

î÷ jW|²' jWJV®'  ø²'W<÷ óóó øðî õZÛ.÷

í÷ ÞÛ.W´WYÛ. jW|²'" ø²'W<÷ óóóó øðî õZÛ.÷

ì÷ õ¨W<Û. jW|²'W; Û<. VoWÞ ÞÛ. jW|²' ø²'W<÷ óóó øðî õZÛ.÷

ë÷ VlWr&WxW VÍW¨c" ø²'W<÷ óóóó øðî õZÛ.÷

ê÷ Vc"¨²'N Û<. fWZÖvWWlWWÍWÛ. jW|²'W;Û.N xWW¨WÛ. lW·WŸ WN ø²'W<÷óóó øðî õZÛ.÷

äÛ.WäY  ÍWWr& óó ¥W¶W oW<ÖW¨W øÞÛ.÷ óóó øðè õZÛ.÷

lvWWlWfWWVvWÛ. õ´WlWW Û.WvWWYoWvWN¨W ¥W¶W øjW|²' fWNxWW oWÓWzWÓW ïëð jW|²'÷

äÛ.WäY  ¥W4@WÍW óó lWf·WJV¨WgÀ* ¤Wj¨W óóó øîð õZÛ.÷

ø¤W·vW<Û. ¤Wj¨W ¥Wr& ÞÛ. õZÛ.'÷

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

fWFÍW¨WW óó ïò ¤W´WxW ÍWWr& äÛ.WäYvWW; fW< VlWÛ.o¥W Û<. fWW´W ¤Wj¨W ¥WFË<, ÊWWvW;ÓW< ö

îò lWf·WJV¨WgÀ* ¤Wj¨W äÛ.WäY ÞÛ. õW8r& ²'W< fW< c"N ¥WFË<, ÊWWvW;ÓW< ö

íò ²'NÐWW:µWr&N ¤Wj¨W Û.W ãµWr& oWÓWzWÓW ëð ¥WZRÝ·WvWW; xW< õ¥W<V×W·W c8" ö

ìò oWÐWFµWr&N ¤Wj¨W Û.W ãµWr& oWÓWzWÓW îë ¥WZRÝ·WvWW; xW< õ¥W<V×W·W c8" ö

ëò VÊW¨W ¥WWÀ*W; fW< ²'NÐWW:µWr&N ¤Wj¨W ¥WFË<, ÊWWvW;ÓW<ô ã¨WxW< fW< oWÐWFµWr&N ¤Wj¨W ¨W ¥WJË<, ÊWWvW; ö

êò ¥W¶W oW<ÖW¨W óó jW|²' fWNxWW oWÓWzWÓW ïëð jW|²' ö

õW¨·WVr&Û. xWJovWWZÛ.¨W  óó øîð õZÛ.÷

ïò ÓWBc"¥WWÀ* óó øïð õZÛ.÷

îò äÛ.WäY xWFovWWZÛ.¨W óóó øïð õZÛ.÷

B óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

Vc"¨²'N õV¨WlWWvWY

|WNòÛ.W4xWò ¤W´WxW lWgWY

V«'·WNvW fW¶W

fWxWvW ó í ÐW¸Ã<+÷ ø¥WF̧ WWXÛ. ó èð

¥WWÀ*t ¥WJf·WÛ. ó À*ÓWJZÊW¨WÀ* fWx¥WW²'Û. óó ¾)W4òõq%¸W ÐWW<ÓWr<&

óó ¾)W4ò·WN´WYr&WÊW r&WvW

¤WÛ.WjWÛ. óó r&WÐWlW ¥WRloWjWfWY ÞZ¾) V¾)RfÃ[+|vWFÃ+fWYô¨WWÓW¥WJr&

¥WWÀ*t¥WJf·WÛ. Û.W äÛ.WäYvWW; xW< õZÛ. VlWzWWÊW¨W ÞlWZ ¤Wj¨WW; Û.W flWq%¥W V¨Wx¨WW¨WJfWWr& c8" óó

äÛ.WäY ÞÛ. óó ÓW¬ ÖW¸¾) óó ø¥WWÀ* õWÀ* fW< ÍWW8²'c" ·WÛ.÷

õ÷ ²'NÐWW:µWr&N ¤Wj¨W øÞÛ.÷ óóóó øðè õZÛ.÷

|W÷ oWÐWJµWr&N ¤Wj¨W øÍWWr&÷ óóó øïê õZÛ.÷

äÛ.WäY  ²'W< óó ¥W¬ ÖW¸¾) óó øfWW·W fW< |WWr&c" Û.VlW·WWõW; fW<÷

õ÷ ²'W< Û.VlW·WWõW; Û<. Û<.¨°'NvW zWWlW óóóó øïê õZÛ.÷

äÛ.WäY ·WN¨W óó lvWWlWc"WVr&Û. zWWgWW ÞlWZ lvWWÛ.r&¸W

ï÷ ²<'lW¨WWÓWr&N VoWV¥W óóóó øðê õZÛ.÷



øfWWxWW¨vW ¥WVr&ÍWvWô xWW¨WÛ. lW¸WYxWWoWWô VlWjW<gW·WWÞ4\ô lW·WŸ WN Û.W xWW¨WÛ. q%¥W÷

î÷ ¥W²'̈ WWxW ø·WN¨W÷ óóóó øðí õZÛ.÷

í÷ ¥WVr&zWWVgWÛ. ¤WjWWfWV¨WÛ. jW|²'WlWoWN óóóó øðí õZÛ.÷

äÛ.WäY  ÍWWr& óó V¨W|WZªW øÞÛ. æ lvWWlWfWWVvWÛ. VlWgWvWW<Z ¥Wr&÷ óóóó øðè õZÛ.÷

äÛ.WäY  ¥W4@WÍW óó lWf·WJV¨WgÀ* ¤Wj¨W  øîð÷ óóó øîð õZÛ.÷

ø¤W·vW<Û. ¤Wj¨W ¥Wr& ÞÛ. õZÛ.'÷
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fWFÍW¨WW óó ïò ¤W´WxW ÍWWr& äÛ.WäYvWW; fW< VlWÛ.o¥W Û<. fWW´W ¤Wj¨W ¥WFË<, ÊWWvW;ÓW< ö

îò lWf·WJV¨WgÀ* ¤Wj¨W äÛ.WäY ÞÛ. õW8r& ²'W< fW< c"N ¥WFË<, ÊWWvW;ÓW< ö

íò ²'NÐWW:µWr&N ¤Wj¨W Û.W ãµWr& oWÓWzWÓW ëð ¥WZRÝ·WvWW; xW< õ¥W<V×W·W c8" ö

ìò oWÐWFµWr&N ¤Wj¨W Û.W ãµWr& oWÓWzWÓW îë ¥WZRÝ·WvWW; xW< õ¥W<V×W·W c8" ö

ëò VÊW¨W ¥WWÀ*W; fW< ²'NÐWW:µWr&N ¤Wj¨W ¥WFË<, ÊWWvW;ÓW<ô ã¨WxW< fW< oWÐWFµWr&N ¤Wj¨W ¨W ¥WJË<, ÊWWvW; ö

êò V¨W|WZªW oW<ÖW¨W óó jW|²' fWNxWW oWÓWzWÓW ëðð jW|²' ö

õW¨·WVr&Û. xWJovWWZÛ.¨W  óó øîð õZÛ.÷

ïò ÓWBc"¥WWÀ* óó øïð õZÛ.÷

îò äÛ.WäY xWFovWWZÛ.¨W óóó øïð õZÛ.÷
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Appendix- D
lWWV¸WÊvW f¨WW·WÛ. zWWÓWó ï

øfW¶W ó ï÷

fWZfÛB.·W õWlWjvWÛ.

¥WJf·WÛ. æ ÓWNlWWY̧ WfWWr&V´Wú ó  zWWÓW ï ø¤W´WxW VlWzWWÓW÷ô

xWJÖvW fWZ¥WW²'Û. ó  ¾)W4ò zWÓWlWW¨W ¥WZ¾)Wô

fWc" fWZ¥WW²'Û. ó  ¾)W4ò q%¥WWoWN Û.VlWiWr&ô õ´WlWY ¤WÛ.WjW¨Wô ÊWm#ÓWWlW

ÓWJ̧ W ó oW<ÖWN ¥Wr&N×WW ó èð

õ¨·WÓWY·W xWFovWxWW¥W¨W ó îð ÞÛF.¸W ÓWJ̧ W ó ïðð

ÐWÃ+Û. ! ï æ ÓW¬ ¥WWÀ** ï lW î ó ïê ÓWJ̧ W

ÐWÃ+Û. ! î æ ÓW¬ ¥WWÀ** í lW ì ó ïê ÓWJ̧ W

ÐWÃ+Û. ! í æ ¥W¬ ¥WWÀ** ï lW î ó ïê ÓWJ̧ W

ÐWÃ+Û. ! ì æ ¥W¬ ¥WWÀ** í lW ì ó ïê ÓWJ̧ W

ÐWÃ+Û. ! ë æ ¤Wj¨WWlWoWN zWWÓW ï ó ïê ÓWJ̧ W

óóóóóóóóóóóóó

¤Wj¨W¥WV¶WÛ<.ÍW< flWp$¥W

oW<ÖWN ¥Wr&N×WW ó èð

lW<m# ó  í ·WWfW ¥WF̧ WY ÓWJ̧ W ó  èð

¤Wj¨W ïòøõ÷ ì ¥W8Û.N î õ¨WJlWW²' Û.r&W øë ·W< ê õW<m#MÍW< ã·WWr<&÷ ó  ïð ÓWJ̧ W

  ø|W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W îòøõ÷ ì ¥W8Û.N î õ¨WJlWW²' Û.r&W øë ·W< ê õW<m#MÍW< ã·WWr<&÷ ó  ïð ÓWJ̧ W

  ø|W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W íòøõ÷ ì ¥W8Û.N î joWW<Û.WZÍWW õ¨WJlWW²' Û.r&W øì õW<m#MÍW<÷ ó  ïð ÓWJ̧ W

  ø|W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W ìòøõ÷ ì ¥W8Û.N î joWW<Û.WZÍWW õ¨WJlWW²' Û.r&W øì õW<m#MÍW<÷ ó  ïð ÓWJ̧ W

  ø|W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W ëò îð ¥W8Û.N ïê lWf·WJV¨WgÀ** ¤Wj¨W ó  ïê ÓWJ̧ W

õ¨·WÓWY·W xWFovWxWW¥W¨W ó ¥WF̧ WY ÓWJ̧ W ó  îð

ï÷ flWWªvWWvW ó  ïð ÓWJ̧ W

î÷ xWW8VÖWÛ. ó  ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

lWWV¸WÊvW f¨WW·WÛ. zWWÓWó ï

øfW¶W ó î÷

fWZfÛB.·W õWlWjvWÛ.

¥WJf·WÛ. æ ÓWNlWWY̧ WfWWr&V´Wú ó  zWWÓW ï øV«'·WNvW VlWzWWÓW÷

xWJÖvW fWZ¥WW²'Û. ó  ¾)W4ò zWÓWlWW¨W ¥WZ¾)Wô

fWc" fWZ¥WW²'Û. ó  ¾)W4ò q%¥WWoWN Û.VlWiWr&ô õ´WlWY ¤WÛ.WjW¨Wô ÊWm#ÓWWlW

ÓWJ̧ W ó oW<ÖWN ¥Wr&N×WW ó  èð

õ¨·WÓWY·W xWFovWxWW¥W¨W ó  îð ÞÛF.¸W ÓWJ̧ W ó  ïðð
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ÐWÃ+Û. ! ï æ ÓW¬ ¥WWÀ** ï lW î ó ïê ÓWJ̧ W

ÐWÃ+Û. ! î æ ÓW¬ ¥WWÀ* í lW ì ó ïê ÓWJ̧ W

ÐWÃ+Û. ! í æ ¥W¬ ¥WWÀ* ï lW î ó ïê ÓWJ̧ W

ÐWÃ+Û. ! ì æ ¥W¬ ¥WWÀ* í lW ì ó ïê ÓWJ̧ W

ÐWÃ+Û. ! ë æ ¤Wj¨WWlWoWN zWWÓW î ó ïê ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóó

¤Wj¨W¥WV¶WÛ<.ÍW< flWp$¥W

oW<ÖWN ¥Wr&N×WW ó èð

lW<m# ó  í ·WWfW ¥WF̧ WY ÓWJ̧ W ó  èð

¤Wj¨W ïòøõ÷ ì ¥W8Û.N î õ¨WJlWW²' Û.r&W øë ·W< ê õW<m#MÍW< ã·WWr<&÷ ó  ïð ÓWJ̧ W

  ø}W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W îòøõ÷ ì ¥W8Û.N î õ¨WJlWW²' Û.r&W øë ·W< ê õW<m#MÍW< ã·WWr<&÷ ó  ïð ÓWJ̧ W

  ø}W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W íòøõ÷ ì ¥W8Û.N î joWW<Û.WZÍWW õ¨WJlWW²' Û.r&W øì õW<m#MÍW<÷ ó  ïð ÓWJ̧ W

  ø}W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W ìòøõ÷ ì ¥W8Û.N î joWW<Û.WZÍWW õ¨WJlWW²' Û.r&W øì õW<m#MÍW<÷ ó  ïð ÓWJ̧ W

  ø}W÷ ²'NÐWW:µWr&N ¤Wj¨W ø²'W<̈ W ¥W8Û.N ÞÛ.÷ ó  ðê ÓWJ̧ W

¤Wj¨W ëò îð ¥W8Û.N ïê lWf·WJV¨WgÀ* ¤Wj¨W ó  ïê ÓWJ̧ W

õ¨·WÓWY·W xWFovWxWW¥W¨W ó ¥WF̧ WY ÓWJ̧ W ó  îð

ï÷ flWWªvWWvW ó  ïð ÓWJ̧ W

î÷ xWW8VÖWÛ. ó  ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

ÓWNlWWY̧ WfWWr&V´Wú øzWWÓW ó ï÷

õ¨WJÙ.xWV¸WÛ.W

¥WVc"oW<fW¶W

ÓW¬ VlWzWWÓW

ï÷  fWlWYªWxWY¥WVr&gWV²' VlWlW<Û.W¨W¨²'ú

î÷ flWWVxWzWVØ.ú

í÷ ¤WV·WxWWÓWBc"lW¸WŸ WxŴ

ì÷ oW×xWNxW²'ú

¥W¬ VlWzWWÓW

ï÷ Û.xWYvWW<ÓWú

î÷ cZ"fWVlWoWW¥Wú

í÷ V²'oWN¥WUfWc"fWZlWW²'ú

ì÷ fWJzWWVgW·WWV¨W

¤Wj¨WWlWoWN zWWÓW ó  ï

²J'fWr<&fW¶W

ÓW¬ VlWzWWÓW

ï÷ lWW¨Wr&vWF́ WÛ.´WW

î÷ V²'oWN¥WzWr&·WfWZlWW²'ú

í÷ fWxWfvWWvWWú ¥WVr&c"Wr&WvWòòòò

ì÷ VlW¨WvWWVªWÛ.r&¸WxW^

¥W¬ VlWzWWÓW

ï÷ õvWZ xW< c"f·WW< zWÓWlWW¨Ŵ

î÷ VlW²J'r&W<¥W²<'jWú

í÷ lW8¬Û.NvWfWJzWWVgW·WWV¨W

ì÷ }WJ®'WlW·Wr&̧ WxŴ

¤Wj¨WWlWoWN zWWÓW ó  î
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Appendix- E
xWr&WÀ**N øõWlWjvWÛ.÷ |WNò Û.W4xWò zWWÓWóï

¥WJf·WÛ.WÍW< ¨WWlW æ õ¨WJ|WZªW zWWÓW � ï

fWZ¥WW²'Û. æ ¾)W4ò õjWW<Û. ¨WWxW²<'lW ¥Wm#lW<Û.r&ô ¾)W4ò ¥WZV¾)·W ÓWW<|Wr&W r&WÀ**W<¾)ô ¾)W4ò õ¨WZ·W VfWr&fWWÃ+

¤WÛ.WjWÛ.WÍW< ¨WWlW æ r&WÐWlW ¥WR|oWjWfWY õ4̧ ¾)) V¾)RfÃ[++|vWFÃ+fWY ô ¨WWÓW¥WFr&

fW¶W � ï

õ¨WJÙ.xWV¸WÛ.W

ÐWÃ+Û. æ õ ó lW8ÍWWVr&Û.

ï÷ ¨WlWN¨W ÑW´WWZÍWN õWlWjvWÛ.·WW æ oWW<Û.Vc"·WlWW²'N

î÷ jW<·WN fWJªWWr&¸vWWÍW< ã¥WWvW : ÊWW<·WNr&WlW �J.oW<

í÷ zWWr&·WNvW oWW<Û.jWWc"NÍW< zWVlW·WlvW Û.WvWá : ¾)W4ò |WW|WWfWWc<"|W õWZ|W<¾)Û.r&

ì÷ zWWgWW õWV¸W oWW<Û.ÊWNlW¨W : ¾)W4ò ÛJ.fWJxWWlW·WN ²<'jW¥WWZ¾<)

ÐWÃ+Û. æ |W ó oWVoW·W

   ë÷ lW<̧ WJ æ  |WW|WW ¥W²'̂xW¨WÊWN

   ê÷ äc"oWW<Û.ÍWW flWÓWY æ  c"r&N ¨WWr&WvW¸W õW¥WÃ<+

   é÷ fWWZÊWlWW·W æ  õW¨WZ²'N|WWäY VjWÛ:.

   è÷ vWJlWW Û.W<̧ Wá æ  |WW|WW õWxWÃ<+

   ç÷ Û.VlW·W<ÍWW ÊW¨xW æ  |WW|WJr&WlW |WWÓWFoW

   ïð÷ oWWÃ+ æ  c"xWN²' ²'oWlWWäY

ÐWÃ+Û. æ Û. � Û.VlW·WW

ç÷ fWZ·WlWW¸WN :  ÇWW¨W<iWr& ñ ÊW¨WW|WWäY ñ ·WJÛ.Wr&WxW

ïð÷ flWÓWYô ¥WB́ lWN õWV¸W xW¨WJgvW æ  Û<.jWlWfWJ·W

ïï÷ ªWxWWX·Wr& xc"̧ WÊW< ²<'jWWZ·Wr& ¨Wlc<" æ  oW×xWN|WWäY VÃ+m#Û.

ïî÷ Vc"r&N·WWÍWZ ²<'̧ WZ ÐW<̈ WZ æ  |WVc"̧ WW|WWäY ÍWW8ªWr&N

ïí÷ jWNÓWlWWoWW æ  ¨WWr&WvW¸W fWJlW:

ïì÷ V¨Wr&yW æ  ·WJm#jWNr&WxW Û.WÊW<

ïë÷ xW¨WW·WovWW xW¨WW·W xWN æ  fWJr<&jW zWÃ+

ïê÷ lWÃ+cJ"ÛF.xW æ  hWN¥WW²' zWWoWÍWZ°' ÊWW<jWNò

ÐWÃ+Û. æ ¾) ó ã¥WvWW<VÊW·W oW<ÖW¨W

ï÷ ¤WfWWr&xWWªvWxWWZfWWÀ*N oW<ÖW¨W æ fWZ·WW<gW jW<̧ WäY

î÷  õ¥WVÀ*·W ã·WWr&W ó ¤Wj¨WW<µWr<&

í÷  fWWr&WZjW oW<ÖW¨W ó ïñí jW|²'WZ·W fWWr&WZjW

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

xWr&WÀ**N øõWlWjvWÛ.÷

|WNòÛ.W4xWò ¤W´WxW lWgWY

¤W´WxW fW¶W

lW<m# æ í ·WWfW  ÞÛF ¸W ÓWJ̧ W æ èð

fWF×xW lWWÍW¨WWÛ.Vr&·WW ¥WWÀ**t¥WJf·WÛ. æ õ¨WJ|WZZªW zWWÓW ! ï
¤WÛ.WjWÛ.WÍW< ¨WWlW æ r&WÐWlW ¥WR|oWjWfWY õ4̧ ¾) V¾)RfÃ[++|vWFÃ+fWYô  ¨WWÓW¥WFr&ô c<" ¥WJf·WÛ. õzvWWfWÙ.xWWfWWÀ**N r&Wc"NoWò

ã¥WvWW<VÊW·W oW<ÖW¨W ø¤WfWWr&xWWªvWxWWZfWWÀ*N oW<ÖW¨W õWV¸W õ¥WVÀ*·W ã·WWr&W ó  ¤Wj¨WW<µWr<& lW fWWr&WZjW oW<ÖW¨W÷

¤Wj¨W VlWzWWÓW¸WN æ

¤Wj¨W æï÷ lW8ÍWWVr&Û. VlWzWWÓW æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W! ïð ÓWJ̧ W
¤Wj¨W æî÷ lW8ÍWWVr&Û. VlWzWWÓW æ oWÐWFµWr&N ÞÛ. ¤Wj¨W óó  ðê ÓWJ̧ W

¤Wj¨W æí÷ oWVoW·W VlWzWWÓW æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W! ïð ÓWJ̧ W
¤Wj¨W æì÷ oWVoW·W VlWzWWÓW æ oWÐWFµWr&N ÞÛ  ¤Wj¨W ! ðê ÓWJ̧ W
¤Wj¨W æë÷ Û.VlW·WW VlWzWWÓW æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W! ïð ÓWJ̧ W
¤Wj¨W æê÷ Û.VlW·WW VlWzWWÓW æ oWÐWFµWr&N ÞÛ ¤Wj¨W óó  ðê ÓWJ̧ W

¤Wj¨W æé÷ ¤WfWWr&xWWªvWxWWZfWWÀ*N oW<ÖW¨W æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W ! ïð ÓWJ̧ W
¤Wj¨W æè÷ õ¥WVÀ*·W ã·WWr&W ó  ¤Wj¨WW<µWr<& lW æ oWÐWFµWr&N ÞÛ ¤Wj¨W ! ðê ÓWJ̧ W

fWWr&WZjW oW<ÖW¨W

ølWr&NoW fWlWY ¤Wj¨WWZ̈ WW õZ·WÓWX·W ¥WvWWYvW r&Wc"·WNoWò÷

¤Wj¨W æç÷ lWf·WJV¨WgÀ** ¤Wj¨W ø ¤W·vW<Û.N ÞÛ. ÓWJ̧ W÷ óó  ïê ÓWJ̧ W

ø¥WWÀ**t¥WJf·WÛ.W·WNoW VlWzWWÓW õô|WôÛ.ô¾) vWWlWr& ¤W·vW<Û.N ÍWWr& ÓWJ̧ WWZÍW< ÍWWr& lWf·WJV¨WgÀ* ¤Wj¨W VlWÍWWr&oW< ÊWW·WNoWò÷

õZ·WÓWY·W  xWFovWxWW¥W¨W æ

ï÷ÐWÃ+Û. ÍWWÍW¸WN  øClass Test&÷ æ ÞÛ. ! ïð ÓWJ̧ W
î÷flWWªvWWvW øHome - Assignment+÷ æ ÞÛ. ! ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
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xWr&WÀ**N øõWlWjvWÛ.÷ |WNò Û.W4xWò ó zWWÓW ó ï

¥WJf·WÛ.WÍW< ¨WWlW æ õ¨WJ|WZªW zWWÓW � ï

fWZ¥WW²'Û. æ ¾)W4ò õjWW<Û. ¨WWxW²<'lW ¥Wm#lW<Û.r&ô ¾)W4ò ¥WZV¾)·W ÓWW<|Wr&W r&WÀ**W<¾)ô ¾)W4ò õ¨WZ·W VfWr&fWWÃ+

¤WÛ.WjWÛ.WÍW< ¨WWlW æ r&WÐWlW ¥WR|oWjWfWY õ4̧ ¾)) V¾)RfÃ[++|vWJÃ+fWY ô ¨WWÓW¥WFr&

fW¶W � î

õ¨WJÙ.xWV¸WÛ.W

ÐWÃ+Û. æ õ ó lW8ÍWWVr&Û.

ï÷ flWW·WZ¶vW æ fWZÛ.o¥W¨WW õWV¸W lvWlWc"Wr& æ  ¾)W4ò õWò c"ò fWWmJ#ZÖW<

î÷ ¤WjWWfWÛ. ¨W<·WW æ  ¤WWò fWJr<&jW l²'W²'jWNlWWr&

í÷ fWWr<& vWJÓW lWWÃ+ ¥WWcW"·W< õWc<" æ  ¾4)Wò ¤Woc"W²' oWJoW<Û.r&

ì÷ ·WN xWNÍW õWc<" ÿ æ  xWoWWoWW#

ÐWÃ+Û. æ |W ó oWVoW·W

ë÷ ÓWW<²'W< æ  ¨WWxW²<'lW Û.WZ|Wm<#

ê÷ õlWªWF·W æ  r&xW<jW õZªWWr<&

é÷ U²'¾)N ÓW<oWN ¥WJº<( æ  VÛ.jWW<r& fWW¨W¥W

è÷ xWc"WoWFÃ+ æ  fW²'W¨WZ²' ²<'jWxWJÖW

ç÷ ÊW¨xWUÍW·W¨W æ  õ¨WZ·W ¨WW¨WW<Ã+N

ïð÷ ¥WNm# æ  Þ<iWvWY ¥WWÃ+<&Û.r&

ÐWÃ+Û. æ Û. � Û.VlW·WW

ïï÷ xWWvW æ  fWò ÓWò ¥WWÍW¥WW<m#

ïî÷ fWWlWÊW æ  ¨WWr&WvW¸W ÛJ.m#Û.¸WL Û.lWÀ*<*Û.r&

ïí÷ õ¬W¥W æ  ¤WzWW ÓW¸WW<r&Û.r&

ïì÷ ÊWÖWxW æ  ãgWWVÛ.r&¸W õW¶WWxW

ïë÷ ²<'̧ WZ æ  ÊWvWr&WxW ÖW<¾<)Û.r&

ïê÷ Û.|WNr& æ  oWW<Û.¨WW´W vWjWlWZ·W

ïé÷ ·W< õWoW<ô ·vWW¨WZ·Wr&ÍWN ÓWW<gÃ+ æ  ¤WzWF r&WÊWÓW¾)Û.r&

ïè÷ ²'r&lW<jWN æ  õÊWNxW ¨WlWWÊW r&Wc"N

ïç÷ vWW¥WJº<( xWWÆWN oWº(WäY æ  VfWª²'W´WY zWÓW·W

îð÷ õzWZÓW æ  lWNr&W r&WÀ**W<¾)

ÐWÃ+Û. æ ¾) ó ã¥WvWW<VÊW·W oW<ÖW¨W

ï÷ Û.WvWWYoWvWN¨W ¥W¶WlvWlWc"Wr& æ ¾)W4ò Û.ovWW¸WN V²'lW<Û.r&

   flWp$¥W lW8VjWgÃ+t< õWV¸W ¤WÛ.Wr&

î÷ õWjWvWoW<ÖW¨W lW zWWgWWZ·Wr&

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

xWr&WÀ**N øõWlWjvWÛ.÷

|WNòÛ.W4xWò ¤W´WxW lWgWY

V«'·WNvW fW¶W

lW<m# æ í ·WWfW  ÞÛF ¸W ÓWJ̧ W æ èð

fWF×xW lWWÍW¨WWÛ.Vr&·WW ¥WWÀ**t¥WJf·WÛ. æ õ¨WJ|WZZªW zWWÓW ! ï
¤WÛ.WjWÛ.WÍW< ¨WWlW æ r&WÐWlW ¥WR|oWjWfWY õ4̧ ¾) V¾)RfÃ[+|vWJÃ+fWYô  ¨WWÓW¥WFr&ô c<" ¥WJf·WÛ. õzvWWfWÙ.xWWfWWÀ**N r&Wc"NoWò

ã¥WvWW<VÊW·W oW<ÖW¨W øÛ.WvWWYoWvWN¨W ¥W¶WlvWlWc"Wr& æ flWp$¥Wô lW8VjWgÃ+t< õWV¸W ¤WÛ.Wr&ò ·WfW<ÍW õWjWvWoW<ÖW¨W lW zWWgWWZ·Wr&÷

¤Wj¨W VlWzWWÓW¸WN æ

¤Wj¨W æï÷ lW8ÍWWVr&Û. VlWzWWÓW æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W! ïð ÓWJ̧ W
¤Wj¨W æî÷ lW8ÍWWVr&Û. VlWzWWÓW æ oWÐWFµWr&N ÞÛ. ¤Wj¨W óó  ðê ÓWJ̧ W

¤Wj¨W æí÷ oWVoW·W VlWzWWÓW æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W! ïð ÓWJ̧ W
¤Wj¨W æì÷ oWVoW·W VlWzWWÓW æ oWÐWFµWr&N ÞÛ  ¤Wj¨W ! ðê ÓWJ̧ W
¤Wj¨W æë÷ Û.VlW·WW VlWzWWÓW æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W! ïð ÓWJ̧ W
¤Wj¨W æê÷ Û.VlW·WW VlWzWWÓW æ oWÐWFµWr&N ÞÛ ¤Wj¨W óó  ðê ÓWJ̧ W

¤Wj¨W æé÷ Û.WvWWYoWvWN¨W ¥W¶WlvWlWc"Wr& æ ²'NÐW:WµWr&N ÞÛ. ¤Wj¨W ! ïð ÓWJ̧ W
øflWp$¥Wô lW8VjWgÃ+t< õWV¸W ¤WÛ.Wr&÷

¤Wj¨W æè÷ õWjWvWoW<ÖW¨W lW zWWgWWZ·Wr& æ oWÐWFµWr&N ÞÛ ¤Wj¨W ! ðê ÓWJ̧ W
ølWr&NoW fWlWY ¤Wj¨WWZ̈ WW õZ·WÓWX·W ¥WvWWYvW r&Wc"·WNoWò÷

¤Wj¨W æç÷ lWf·WJV¨WgÀ** ¤Wj¨W ø ¤W·vW<Û.N ÞÛ. ÓWJ̧ W÷ óó  ïê ÓWJ̧ W

ø¥WWÀ*t¥WJf·WÛ.W·WNoW VlWzWWÓW õô|WôÛ.ô¾) vWWlWr& ¤W·vW<Û.N ÍWWr& ÓWJ̧ WWZÍW< ÍWWr& lWf·WJV¨WgÀ** ¤Wj¨W VlWÍWWr&oW< ÊWW·WNoWò÷

õZ·WÓWY·W  xWFovWxWW¥W¨W æ

ï÷ lWÓWY ÍWWÍW¸WN øClass Test )    æ ÞÛ. ! ïð ÓWJ̧ W
î÷ flWWªvWWvW øHome - Assignment÷æ ÞÛ. ! ïð ÓWJ̧ W
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Appendix- G
¥WWoWN øõWlWjvWÛ.÷

|WNòÛ.W4xWò ¤W´WxW lWgWY

¤W´WxW fW¶W

lW<m# æ í ·WWfW ÓWJ̧ W æ èð

ÓWÊÊWW< VlWzWWÓWW<

Unit  I :
ÊWW·WÛ. Û.´WW óó |WÛ.ÊWW·WÛ. ïê ÓWJ̧ W

VfWoWVlWxWZfW¨WÊWW·WÛ.

Unit  II :
xWc"WlWÓÓW óóó ªWxxWÍWÝÛ.¥WlWµW¨WfWJµW ðè ÓWJ̧ W

ÖW '̄Û.¥WWÀ * óó fWr&¸WµWvW ðè ÓWJ̧ W

²'fWVfWÝÖWW¥W²' ïê ÓWJ̧ W

¥WÊÊWW< VlWzWWÓWW<

Unit  III :
ªWxxW¥W²' óó vWxWÛ.lWÓÓWW< ïê ÓWJ̧ W

õ¥¥WxWW²'lWÓÓWW<

Unit  IV :
´W<r&NÓWW´WW óó õx|W¥WWoWN ´W<r&N ïê ÓWJ̧ W

¥WJR¸¸WÛ.W ´W<r&N

Unit  V : lvWWÛ.r&¸W

ï÷ ¥WWoWN lW¸WYxWWoWW lW lW¸WY¥WVr&lW·WŸ W ïê ÓWJ̧ W

î÷ Û.Wm#

õ¨·WÓWY·W xWJovWxWW¥W¨W

ï÷ lWÓWY ÍWWÍW¸WN æ ÞÛ. ïð ÓWJ̧ W

î÷ flWWªvWWvW æ ÓWBc"¥WWÀ* ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

¥WWoWN øõWlWjvWÛ.÷

|WNòÛ.W4xWò ¤W´WxW lWgWY

¤W´WxW fW¶W

lW<m# æ í ·WWfW ÓWJ̧ W æ èð

¤Wj¨W ï

ïê ÓWJ̧ W

¤Wj¨W î ¥W¬ ¥WWÀ*WlWr&NoW xWJm# ¥WWoWN ÓWW´WWZÍW< ÍWWr& ¥W8Û.N ²'W<̈ W ÓWW´WWZÍW< fWfWZ²'zWY zWWgWWZ·Wr& Û.r&W

ïê ÓWJ̧ W

¤Wj¨W í øõ÷ ÓW¬ ¥WWÀ*WlWr&NoW V²'ÐWW:µWr&N ¤Wj¨W ²'W<̈ W ¥W8Û.N ÞÛ. fWW<¾)lWW ïð ÓWJ̧ W

ø|W÷  ¥W¬ ¥WWÀ*WlWr&NoW oWÐWJµWr&N ¤Wj¨W ²'W<̈ W ¥W8Û.N ÞÛ. fWW<¾)lWW ðê ÓWJ̧ W

ïê ÓWJ̧ W

¤Wj¨W ì ÖWWoWNoW ¤Wj¨WWZÍWN vWW<ÓvW ¥WvWWYvW V¨WlW¾J)̈ W ãµWr<& VoWc"W ïê ÓWJ̧ W

ø¤W·vW<Û. ¤Wj¨WWoWW ÞÛ. ÓWJ̧ W÷

¤Wj¨W ë lvWWÛ.r&¸W fWW<¾)lWW ïê ÓWJ̧ W

ï÷ ¥WWoWN lW¸WYxWWoWW VoWc"W

î÷ flWWªvWWvW

õ¨·WÓWY·W xWJovWxWW¥W¨W

ï÷ lWÓWY ÍWWÍW¸WN ïð ÓWJ̧ W

î÷ flWWªvWWvW ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

¥WWÀ*t ÑWŹ W

� |WJª²'lWW¸WN �
fWZ¥WW²'Û.  óó ¾)W4òr<&ÖWW ÊW<ò lWW¨WÖW¾<)

¤WÛ.WjWÛ. ó fWJÓWxW ¤WÛ.WjW¨W ó  ÑWN¨W ¥WWÛY. Û.W4oW¨WNô jWZÛ.r& ¨WÓWr&ô õxWr&WlW·WNò
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¥WWoWN øõWlWjvWÛ.÷

|WNòÛ.W4xWò ¤W´WxW lWgWY

V«'·WNvW fW¶W

lW<m# æ í ·WWfW ÓWJ̧ W æ èð

ÓWÊÊWW< VlWzWWÓWW<

Unit  I :
ÊWW·WÛ. Û.´WW óó VÓWÊÆWÊWW·WÛ. ïê ÓWJ̧ W

Û.ovWW¸WªWxxWÊWW·WÛ.

Unit  II :
xWWRÊÆWxW V¨WÛ.WvW óóó V¥WvWÊWWV·WÛ.fWJµW ïê ÓWJ̧ W

xWÖWW²<'lWfWJ·W

¥WÊÊWW< VlWzWWÓWW<

Unit  III :
ªWxxW¥W²' óó ·W¨c"WlWÓÓWW< ïê ÓWJ̧ W

|WJª²''lWÓÓWW<

Unit  IV :
´W<r&NÓWW´WW óó fWJV¨W·W ´W<r& ïê ÓWJ̧ W

õW¨WZ²' ´W<r&

Unit  V : lvWWÛ.r&¸W

ï÷ fWR¨ªW ïê ÓWJ̧ W

    flWr& fWZ̈ ªWNô lvWZÊW¨W fWZ̈ ªWN

î÷ VÙ.vWW¥W²'

   zWFô ÓWxWô ¥WÀ*ô ÍWÊWô ÍWr&

õ¨·WÓWY·W xWJovWxWW¥W¨W

ï÷ lWÓWY ÍWWÍW¸WN ïð ÓWJ̧ W

î÷ flWWªvWWvW ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

¥WWoWN øõWlWjvWÛ.÷

|WNòÛ.W4xWò ¤W´WxW lWgWY

V«'·WNvW fW¶W

lW<m# æ í ·WWfW ÓWJ̧ W æ èð

¤Wj¨W ï

ïê ÓWJ̧ W

¤Wj¨W î ¥W¬ ¥WWÀ*WlWr&NoW xWJm# ¥WWoWN ÓWW´WWZÍW< ÍWWr& ¥W8Û.N ²'W<̈ W ÓWW´WWZÍW< fWfWZ²'zWY zWWgWWZ·Wr& Û.r&W

ïê ÓWJ̧ W

¤Wj¨W í øõ÷ ÓW¬ ¥WWÀ*WlWr&NoW V²'ÐWW:µWr&N ¤Wj¨W ²'W<̈ W ¥W8Û.N ÞÛ. fWW<¾)lWW ïð ÓWJ̧ W

ø|W÷  ¥W¬ ¥WWÀ*WlWr&NoW oWÐWJµWr&N ¤Wj¨W ²'W<̈ W ¥W8Û.N ÞÛ. fWW<¾)lWW ðê ÓWJ̧ W

¤Wj¨W ì ÖWWoWNoW ¤Wj¨WWZÍWN vWW<ÓvW ¥WvWWYvW V¨WlW¾J)̈ W ãµWr<& VoWc"W ïê ÓWJ̧ W

ø¤W·vW<Û. ¤Wj¨WWoWW ÞÛ. ÓWJ̧ W÷

¤Wj¨W ë lvWWÛ.r&¸W fWW<¾)lWW

ï÷ fWZªWN VlWÑWc" Û.r&W øÛ.W<̧ W·W<c"N ÍWWr&÷ ðè ÓWJ̧ W

î÷ VÙ.vWW¥W²' ðè ÓWJ̧ W

zWFô ÓWxWô ¥WÀ*ô ÍWÊWô ÍWr&

õ¨·WÓWY·W xWJovWxWW¥W¨W

ï÷ ÐWÃ+Û. ÍWWÍW¸WN ïð ÓWJ̧ W

î÷ flWWªvWWvW ïð ÓWJ̧ W

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

¥WWÀ*t ÑWŹ W

� |WJª²'lWW¸WN �
fWZ¥WW²'Û.  óó ¾)W4òr<&ÖWW ÊW<ò lWW¨WÖW¾<)

¤WÛ.WjWÛ. ó fWJÓWxW ¤WÛ.WjW¨W ó  ÑWN¨W ¥WWÛY. Û.W4oW¨WNô jWZÛ.r& ¨WÓWr&ô õxWr&WlW·WNò
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B.Com. Part - I Appendix- H
Semester � I

COMPUTER  FUNDAMENTAL  AND OPERATING  SYSTEM -I
Time : 3 Hours Theory : Marks 60

Practical: Marks 40
Objective: The objectives of this course are to impart basic knowledge about Computer, W ord Processing.
Unit-I

Fundamentals of Computer: Introduction to Computer- Definition, Evolution, Characteristics,
Generations, Types & Applications of Digital Computer.

Unit-II
Computer Organization:  Block Diagram of Computer, Input Unit, Output Unit.
CPU: Memory Unit, Arithmetic Logic Unit, Control Unit.
Computer Software: Concept of Software and Hardware.
Types of Software: System Software, Application Software, and Firmware.

Unit-III
Memory organization of Computer:
Primary Memory: Concept, Types: RAM, SRAM, DRAM.
Read-Only Memory: PROM, EPROM, EEPROM.
Secondary Memory: Concept, Types: Hard Disk, Optical Disk, Pen Drive, Memory Card, Data Card,
Blue Ray Disc.

Unit-IV:
Input/Output Devices of Computer System:
Input Devices: Keyboard, MICR, OCR, Bar Coding, Mouse.
Output Devices: Printers, Types of Printers: Dot Matrix Printer, Laser Printer, and Inkjet Printer.
Monitor: CRT, LCD, LED.

Unit-V:
W ord Processing W orking with Text [MS-W ORD 2007]:
Concept of W ord processing, MS-W ord Screen Components, W orking with Ribbon, Creating, Opening,
Saving and Printing a Document.
Formatting Document: Paragraph Format, Aligning Text and Paragraph, Line Spacing, Bullets and
Numbering, Border and Shading, Header & Footer, Multiple Columns, Change Case, Subscript,
Superscript.

BOOKS RECOMMENDED :
1. Fundamentals of Computers ��. Rajarman�PHI�
2.  Computer Fundamentals-B.Ram (W E)
3.  Introduction to IBMPC & Applications-Taxali.
4. MS-OFFICE (PHI)
5. MS-OFFICE (BPB)
6. MS-OFFICE (TMH)
7. Yeats : Systems Analysis & Design ; Macmillan India, New Delhi.
8. Basics of Computer and Business Mathematics, By Dr. Rajiv Ashtikar, Dr. Santosh Sadar   and Prof.

Vilas Chopade : Payal Prakashan, Nagpur.
9. Computer Fundamentals & Operating System : Supriya Bhagade-Pimpalapure & Co. Pub.,Nagpur.
10. fWZÓW¸WÛ. xWFoW·W·lW< õWV¸W ÍWoW¨W ¤W¸WWoWN óProf. S.M.Kolte, Pimpalapure & Co. Publishers, Nagpur.
Practicals based on Microsoft W ord 2007.
Note : B.Com. Sem. I & II Practical Batch will be of 20 students.

SCHEME
   Year Paper Total Marks Min. Passing Marks

T P T P
B.COM.Sem.I Computer Fundamentals 60 *40 24 16

& Operating System-I
*Division of Marks for Practical

Record preparation 10 Marks
Practical 15 Marks
Discription 10 Marks
Viva 05 Marks

TOTAL 40 Marks
(Use Answer Book for practical provided by the University)

****************************
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B.Com. Part - I
Semester � II

COMPUTER  FUNDAMENTAL AND OPERATING  SYSTEM -II
Time : 3 Hours Theory : Marks 60

Practical : Marks 40
Objective: The objectives of this course are to impart basic knowledge about Computer, MS-W ord
Processing 2007 and MS-PowerPoint 2007.
Unit-I :Operating System:

Operating System Basics: Introduction, Main Functions, Structure, Types of Operating System.
Concepts of Popular Operating Systems: MS DOS, MS W INDOW S, MS W indow NT, UNIX,
LINUX, MACINTOSH.
W indow 7: Introduction, Features, Types and Elements of W indows.
W indow Screen : Desktop, Computer, Documents, Recycle Bin, Internet Explorer, Task Bar,
Properties, Management of the Files & Folders.

Unit�II :Operating System [Advance]:
Program and Features: Installing and uninstalling various programs, Accessories.
Functions of operating system- Memory management, CPU Management, File Management, I/
O Device Management, Data Management, Security.

Unit-III :Modern communications (Concepts only):
Communications: FAX, Voice mail, and information services; e- Mail, Group Communication: Tele
conferencing, Video conferencing, File exchange; Bandwidth; Modem; Network Topologies:
Network types LAN, MAN, W AN and their Architecture, Dial up access.

Unit-IV :W ord Processing working with Table and Graphics:  [MS-W ORD 2007]
W orking with Tables; Create, Add Rows & Columns, Convert Table to Text, Using Graphics & Objects;
Insert Clip Arts, Links, Shapes, Text Box, W ordArt, Drop Cap, Procedure and Application of Mail
Merge

Unit-V :PowerPoint Presentation:
W orking with MS-PowerPoint 2007 : Concept of Presentation, MS-PowerPoint Screen, Creating,
Opening and Saving Presentations, Inserting Text, Clips & W ordArt to Slides, W orking with
Different Slide Views, Background features, Gallery, Color Layout, Slide Effects, Slide Show and
Printing.

BOOKS RECOMMENDED :
1. Fundamentals of Computers ��. Rajarman�PHI�
2.  Computer Fundamentals-B.Ram (W E)
3.  Introduction to IBMPC & Applications-Taxali.
4. MS-OFFICE (PHI)
5. MS-OFFICE (BPB)
6. MS-OFFICE (TMH)
7. Yeats : Systems Analysis & Design ; Macmillan India, New Delhi.
8. Basics of Computer and Business Mathematics, By Dr. Rajiv Ashtikar, Dr. Santosh Sadar   and Prof.

Vilas Chopade : Payal Prakashan, Nagpur.
9. Computer Fundamentals & Operating System : Supriya Bhagade-Pimpalapure & Co. Pub.,Nagpur.
10. fWZÓW¸WÛ. xWFoW·W·lW< õWV¸W ÍWoW¨W ¤W¸WWoWN óProf. S.M.Kolte, Pimpalapure & Co. Publishers, Nagpur.
Practicals based on Microsoft W ord 2007 & Microsoft Power Point 2007
Note : B.Com. Sem. I & II Practical Batch will be of 20 students.

SCHEME
   Year Paper Total Marks Min. Passing Marks

T P T P
B.COM.Sem.I Computer Fundamentals 60 *40 24 16

& Operating System-I
*Division of Marks for Practical

Record preparation 10 Marks
Practical 15 Marks
Discription 10 Marks
Viva 05 Marks

TOTAL 40 Marks
(Use Answer Book for practical provided by the University)
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Appendix- I
B.Com. Part - I

Semester � I

PRINCIPLES OF ECONOMICS

Time : 3 Hours Marks : 80

Unit-I : INTRODUCTION :
1.1 Definition of Economics : Adam Smith, Marshall & Robbins.
1.2 Definition of J.K. Mehta, Amartya Sen & Mahanobis.

1.3 Economic Laws : Nature, Characteristics, Limitation &  Importance.

1.4 Micro Economics-Meaning, Scope, Merits & Demerits,  Importance.

1.5 Macro Economics-Meaning, Scope, Merits & Demerits,  Importance.

Unit-II : UTILITY APPROACH :

    2.1   Meaning and Definition.

              2.2   Marginal deminishing Utility Theory.

              2.3   Equi Marginal Utility  Theory.

              2.4   Demand : Meaning, Definition, Change in Demand.

              2.5   Law of Demand & its Exceptions.

Unit-III : ELASTICITY OF DEMAND :

 3.1   Concept and Types.

              3.2   Measurments.

              3.3   Determinants and Importance.

              3.4   Indifference Curve :  Meaning, Definition & Rate of Marginal Substitute. (MRS)

              3.5   Characteristics of Indifference Curve.

Unit-IV : PRODUCTION FUNCTION :

4.1   Meaning and Definition.

              4.2   Law of Variable proportion.

              4.3   ISO quants : Concept & Characteristics.

              4.4   Internal economies & diseconomies.

              4.5   External economies & diseconomies.

Unit-V : COST AND REVENUE :

 5.1   Meaning & Types of Cost.

              5.2   Short run Cost Curve.

              5.3   Long run Cost Curve.

              5.4   Meaning & Types of revenue.

             5.5   Total, Average & Marginal revenue Curve.

BOOKS RECOMMENDED :
1. Ahuja H.L. : Business Economics : S.Chand & Co.New Delhi.
2. Business Economics : Pimpalkar, Bapat, Joshi, Orient-Longmans.
3. Koustsoyianni A Modern Micro Economics:Macmillan New Delhi.
ìò õ´WYjWWf¶WWÍW< VfWª²'WZ·W ! ¤WWò ÊWNòÞ¨ŴòÆWWxWr<&ô U¥W¥Wm#W¥WFr<& ¤WÛ.WjW¨Wò

ëò lvWWlWfWWVvWÛ. õ´WYjWWf¶W ! ¾)W4òr&WòvWòxWWc"W<r<&ôõZjWJoW ¥W|oWNÛ<.jW¨Wô ¨WWÓW¥WFr&ò

êò õ´WYjWWf¶WÛ<. VfWª²'WZ·W ! ÊWW<jWNô UfWÓWô hWNlWWf·WlWô ÊWvW¥WFr&ò
éò õWªWJV¨WÛ. fWJ×xWõ´WYjWWf¶W ! Û<.ò¥WNòÞxŴòfWJZ²'r&xŴò
8.  lvWlWfWWVvWÛ. õ´WYjWWf¶W ! ¤WWòÞÍWòõWr&òV·WlWWr&Nô ¾)W4òÛ<.òÛ<.ò¥WWÃ+NoWô ¾)W4ò}WNò}WNò·WWvWlWW¾<) õWV¸W lWWvWò¥WNòUfWÓW ó  õl²8'·W

¤WÛ.WjW¨Wô õÛ.W<oWWò

9. Business Economics : Dr.Sudhir Bodhankar, Dr, Medha Kanetkar, Shri Sainath Prakashan, Nagpur.
10.Business Economics : Dr. (Mrs.) Pushpa Tayade-Shree MangeshPrakashan, Ramdaspeth, Nagpur-10.
11.Business Economics (English Edition) : Dr.G.N.Zamare-Pimpalapure & Co.Publishers, Nagpur.
ïîò lvWWlWfWWVvWÛ. õ´WYjWWf¶W øxWr&WÀ**N õWlWBµWN÷ :¾)W4òÊWNòÞ¨WòÆWWxWr<&óPimpalapure & Co. Publishers, Nagpur.
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Appendix- J
B.Com. Part - I

Semester � II
BUSINESS  ECONOMICS

Time : 3 Hours Marks : 80

Unit-I : BUSINESS AND MANEGERIAL ECONOMICS :
1.1 Meaning and characteristics of Business Economics.

1.2 Meaning, Definition and characteristics managerial Economics.

1.3 Nature and Scope of Managerial Economics.

1.4 Objectives and Importance of managerial Economics.

1.5 Relation of manegerial Economics with Business Economics

and Business Management.

Unit-II: MARKET STRUCTURE :

2.1 Meaning and classification of Markets.

              2.2  W orking of Price Mechanism.

              2.3 Monopoly : Meaning and Characteristics.

              2.4 Price determination under monopoly

              2.5 Price discrimination  under monopoly.

Unit-III: MARKET STRUCTURE :

              3.1   Monopolistics competition : Meaning and Characteristics.

              3.2   Price determination in monopolistic competition.

              3.3   Oligopoly : Meaning and Characteristics.

              3.4   Price determination under Oligopoly.

              3.5   Perfect competition : Meaning, Characterstics and determination.

Unit-IV: FACTORS PRICING :

              4.1   Nature of demand & supply of factors inputs.

              4.2   Marginal productivity theory.

              4.3   W AGES : Meaning & Types.

              4.4   Determination of wages and Exploitation of Labour.

              4.5   RENT : Concept, Ricardian and modern  theories of Rent, Quasi Rent.

Unit-V : FACTORS PRICING :

              5.1   INTEREST : Concept and time preference.

              5.2   Loanable funds and Liquidity preference theory of Interest.

              5.3   PROFIT : Meaning and Definition.

              5.4   Dynamic & Risk bearing theory of Profit.

              5.5   Innovation theory of  Profit.

BOOKS RECOMMENDED :
1. Ahuja H.L. : Business Economics : S.Chand & Co.New Delhi.
2. Business Economics : Pimpalkar, Bapat, Joshi, Orient-Longmans.
3. Koustsoyianni A Modern Micro Economics:Macmillan New Delhi.
ìò õ´WYjWWf¶WWÍW< VfWª²'WZ·W ! ¤WWò ÊWNòÞ¨ŴòÆWWxWr<&ô U¥W¥Wm#W¥WFr<& ¤WÛ.WjW¨Wò

ëò lvWWlWfWWVvWÛ. õ´WYjWWf¶W ! ¾)W4òr&WòvWòxWWc"W<r<&ôõZjWJoW ¥W|oWNÛ<.jW¨Wô ¨WWÓW¥WFr&ò

êò õ´WYjWWf¶WÛ<. VfWª²'WZ·W ! ÊWW<jWNô UfWÓWô hWNlWWf·WlWô ÊWvW¥WFr&ò
éò õWªWJV¨WÛ. fWJ×xWõ´WYjWWf¶W ! Û<.ò¥WNòÞxŴòfWJZ²'r&xŴò
8.  lvWlWfWWVvWÛ. õ´WYjWWf¶W !¤WWòÞÍWòõWr&òV·WlWWr&Nô ¾)W4òÛ<.òÛ<.ò¥WWÃ+NoWô ¾)W4ò|WNò|WNò·WWvWlWW¾<) õWV¸W lWWvWò¥WNòUfWÓW óõl²8'·W ¤WÛ.WjW¨Wô õÛ.W<oWWò

9. Business Economics : Dr.Sudhir Bodhankar, Dr, Medha Kanetkar, Shri
Sainath Prakashan, Nagpur.

10. Business Economics : Dr. (Mrs.) Pushpa T
11. ayade-Shree Mangesh

Prakashan, Ramdaspeth, Nagpur-10.
12. Business Economics (English Edition) : Dr.G.N.Zamare-Pimpalapure &

Co. Publishers, Nagpur.
ïíò lvWWlWfWWVvWÛ. õ´WYjWWf¶W øxWr&WÀ*N õWlWBµWN÷:¾)W4òÊWNòÞ¨WòÆWWxWr<&óPimpalapure & Co. Publishers, Nagpur.
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Appendix- K
B.Com. Part - I
Semester � I

ADVANCED  ACOOUNTANCY

Time : 3 Hours Marks : 80

Objectives : To impart basic Accounting Knowledge as applicable to business.

Unit-I      1.1 Meaning,definition, scope, need and development of Book keeping & Accounting.
Objectives, principles  Concepts and conventions of Accounting. Branch Accounts.

                1.2 Accounting Transactions :

Classification of Accounts, Rules of debit and credit, Journal & ledger, Rules regarding
posting and balancing of ledger Account and Trial Balance.

   1.3  Rectification of errors :

Types of errors, Rectification entries and suspense Account.

Unit-II    2.1 Sub- sidiary Book :

Sub-sidiary Book, Purchases Book, Purchases Return Book, Sales Book, Sales Return
Book.

                2.2 Cash Book :

Single column/Simple Cash Book, Double column  Cash Book, Triple column Cash Book
and petty Cash Book.

Unit-III Final Accounts of individual, Manufacturing Account,  Trading Account, Profit & Loss
Accounts, Balance Sheet with Adjustment.

Unit-IV   4.1 Depreciation Methods :

Concepts of depreciation, Different methods of depreciation.

Problem on  :

I) Straight line Method.

II) Reducing Balance Method.

Unit-V Bank Reconciliation statement :

Meaning,  Importance and need,  Cause of difference between cash book and pass book.
Preparation of all types of Bank Reconciliation statement.

 BOOKS RECOMMENDED

� Anthony, R. N. and Reece, J. S. : Accounting Principles; Richard Irwin Inc.

� Gupta, R. L. and Radhaswamy, M : Financial Accounting; Sultanchand and Sons,  New Delhi.

� Monga J. R. Ahuja Girish, and Sehgal Ashok : Financial Accounting; Mayur Paper Back, Noida.

� Shukla, M. C., Grewal T S., and Gupta, S. C. : Advanced Accounts; S. Chand & Co.  New Delhi.

� Compendium of Statement and Standards of Accounting ; The Institute of Chartered Accountants
of India, New Delhi.

� Agarwala A. N., Agarwala K. N. : Higher Sciences of Accountancy; Kitab Mahal, Allahabad. (HIndi
and English)

Ashok Banerjee : Financial Accounting; Excel Books, New Delhi-110028.

N. Vinayakam, P.L. Mani, K.L. Nagarajan : Principles of Accountancy; Eurasia Publishing House (Pvt.)
Ltd., New Delhi-110 055.

� R.R. Gupta : Advanced Accountancy.

� Jain, Narang (Kalyanipulli) : Advanced Accountancy.

� W illiam Pickles : Accountancy.

� A. Mukherjee, M.Hanif : Modern Accountancy ; Tata McGraw Hill Publishing Co. Ltd.

� P.C. Tulsian : Accountancy; Tata McGraw Hill Publishing Co. Ltd.

� Monga, Gandhi, Kadu : Advanced Accounts; National Publishing House.

� S. Chakravorti : Advanced Accounting.

� Fundamentals of Accounting : R.L. Gupta & V.K. Gupta, Sultanchand & Sons.

� fundamentals of Accounting : T.P Ghosh, Sultanchand & Sons.

� Financial Accounting : Payal Prakashan, Nagpur.

� Financial Accounting : V.R. Mohota, Rashi publication, Arni, Distt. Yavatmal.
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� Financial Accounting : Dr. Gajanan Patil, Dr. Shakil Sattar, Dr. Anil Bhawsar, Dr. Dattatraya
Gujrathi-Das Ganu Prakashan, Nagpur.

� Financial Accounting : Dr. �anetkar Medha, Dr. Baheti D.R. � Shri Sainath Prakashan, Nagpur.

� Financial Accounting : L.N. Chopde, D.H. Choudhary, Dr. Raju, L. Rathi, Sheth Publishers Pvt. Ltd,

Mumbai-31.

Uc"²'N

p$¥Wr&WxW ÓWJ¥·Wô VlW¬WfWr&¨W ÓWJ¥·W æ Þ¾)lWWZf¾) ÞÛ.WZã¨Ã<+fWNå õWÓWr&W |WJÛ. fÃ+W<õfWY

¾)W4ò ÞfWòÞxWòjWJÝoWW æ õ¾)lc"W¨fW õÛ.W8̈ Ã +̈fWNò

fWÝfW<̈ WWô lW8jvW æ ãÍÍW oW<ÖWWÛ.xWY

¾)W4òÞxWò¥WNòÖWZ¾<)oWlWWoW æ  ãÍÍW·Wr oW<ÖWWÛ.xWYò

ÞòÞ¨WòõÑWlWWoW æ ãÍÍW·Wr& oW<ÖWWVlWÇWW¨Wò

ÊW<òÛ<.òõÑWlWWoW æ |WBc"·W oW<ÖWWÛ.xWYò

ÓWJ¥·WWô õÑWlWWoW æ Þ¾)lWW¨fW¾) ÞÛ.Wã¨Ã̂+fWå ÞfWòÍWW¨²'ò

xWr&WÀ*N

¾)W4òjWJÝoWô ¾)W;ÓWr<&ô xWW<c"·WW æ oW<ÖWW ·W·lW õWV¸W lvWlWc"Wr&å U¥W¥Wm#W¥WJr<& õ4̧ ¾) ÛZ.ò ¥WR}oWjWfWYô ¨WWÓW¥WJr&ò

¤WWò õr&UlW²' jW;¾<)ô ¤WWò õ|²J'oW |WWr&N æ VlWVµWvW oW<ÖWWZÛ.¨W zWWÓWóïå õ¨WJr&WªWW ¤WÛ.WjW¨Wô ¨WWÓW¥WJr&ò

¤WWò õr&UlW²' jW;¾<)ô ¤WWò õ|²J'oW |WWr&N  æ õWT´WÛ. oW<ÖWWZÛ.¨W zWWÓWóïå õ¨WJr&WªWW ¤WÛ.WjW¨Wô ¨WWÓW¥WJr&ò

ÓWÊWW¨W¨W ¥WWÃ+NoWô zWr&·W xW<ÐW<ô VlWÛ.WfW ÍWW<¥W¾<) æ õWT´WÛ. oW<ÖWWZÛ.¨Wå ²'µW fW¨fWô fW²'r&ô ¨WWÓW¥WJr&ò

¤WWòzWò̈ WNò ÓWÓW:ô ¤WWòVlWò²'ò ¥W;º(Wr&Û.r&ô ÊWòõò ¥WWªvW< æ ãÍÍW oW<ÖWWÛ.xWYå xWZÓW<jW ¤WÛ.WjW¨Wò

¤WWò oWWZÊW<lWWr&ô ÓWJoc"W¨W<ô Û.¾J) æ oW<ÖWWÛ.xWY zWWÓWóïå fWZÓWxW ¤WÛ.WjW¨Wò

¨WW´Wô oWWZÊW<lWWr&ô zWWÓWlW·W æ ãÍÍW oW<ÖWWÛ.xWY zWWÓWóï æ xWc"Wr&WgÃ[+ r&WÊvW ÑWŹ W V¨WTxW·WN xWZ¾mò

¤WWòÞòÞfWò ãÖWm#Û.r& æ ãÍÍW oW<ÖWWÛ.xWY zWWÓWóïå VlW¬W ¤WÛ.WjW¨Wò

r&W<¾<)ô fxWW´WYô º(W<̈ |WWr<& æ ¤W´WxW lWgWY ÊWxWWÖWÍWY ! ÖWZ¾) ïå ÞfWòÍWWZ² ÛZ.ò VoWò

********************************* Appendix- L
B.Com. Part - I
Semester � II

FINANCIAL ACCOUNTING
Time : 3 Hours Marks : 80

Objective : To develop conceptual understanding of fundamentals of financial accounting system and
to impart skills in accounting for various kinds of business transaction.

Unit-I Accounts  of Non-trading Institutions

Unit-IISpecial Accounting Areas : Accounts of Co-operative societies.

Unit-III Accounting for Agriculture Farms.

Unit-IV Hire purchases & Instalment purchase Accounts.

Unit-V Insolvency Account of and Individuals : �aw�s of insolvency-   Provisions for preferential
creditors, Meaning of insolvency, Procedure of insolvency, Problems on Insolvency
Accounts.

BOOKS RECOMMENDED

Anthony, R. N. and Reece, J. S. : Accounting Principles; Richard Irwin Inc.

Gupta, R. L. and Radhaswamy, M : Financial Accounting; Sultanchand and Sons,  New Delhi.

Monga J. R. Ahuja Girish, and Sehgal Ashok : Financial Accounting; Mayur Paper Back,Noida.

Shukla, M. C., Grewal T S., and Gupta, S. C. : Advanced Accounts; S. Chand & Co.New Delhi.

Compendium of Statement and Standards of Accounting ; The Institute of Chartered

Accountants of India, New Delhi.

Agarwala A. N., Agarwala K. N. : Higher Sciences of Accountancy; Kitab Mahal,

Allahabad. (HIndi and English)

Ashok Banerjee : Financial Accounting; Excel Books, New Delhi-110028.

N. Vinayakam, P.L. Mani, K.L. Nagarajan : Principles of Accountancy; Eurasia

Publishing House (Pvt.) Ltd., New Delhi-110 055.

R.R. Gupta : Advanced Accountancy.

Jain, Narang (Kalyanipulli) : Advanced Accountancy.

W illiam Pickles : Accountancy.
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A. Mukherjee, M.Hanif : Modern Accountancy ; Tata McGraw Hill Publishing Co. Ltd.

P.C. Tulsian : Accountancy; Tata McGraw Hill Publishing Co. Ltd.

Monga, Gandhi, Kadu : Advanced Accounts; National Publishing House.

S. Chakravorti : Advanced Accounting.

Fundamentals of Accounting : R.L. Gupta & V.K. Gupta, Sultanchand & Sons.

fundamentals of Accounting : T.P Ghosh, Sultanchand & Sons.

Financial Accounting : Payal Prakashan, Nagpur.

Financial Accounting : V.R. Mohota, Rashi publication, Arni, Distt. Yavatmal.

Financial Accounting : Dr. Gajanan Patil, Dr. Shakil Sattar, Dr. Anil Bhawsar, Dr.

Dattatraya Gujrathi-Das Ganu Prakashan, Nagpur.

Financial Accounting : Dr. �anetkar Medha, Dr. Baheti D.R. � Shri Sainath Prakashan,

Nagpur.

Financial Accounting : L.N. Chopde, D.H. Choudhary, Dr. Raju, L. Rathi, Sheth

Publishers Pvt. Ltd, Mumbai-31

Uc"²'N

p$¥Wr&WxW ÓWJ¥·Wô VlW¬WfWr&¨W ÓWJ¥·W æ Þ¾)lWWZf¾) ÞÛ.WZã¨Ã<+fWNå õWÓWr&W |WJÛ. fÃ+W<õfWY

¾)W4ò ÞfWòÞxWòjWJÝoWW æ õ¾)lc"W¨fW õÛ.W8̈ Ã +̈fWNò

fWÝfW<̈ WWô lW8jvW æ ãÍÍW oW<ÖWWÛ.xWY

¾)W4òÞxWò¥WNòÖWZ¾<)oWlWWoW æ ãÍÍW·Wr oW<ÖWWÛ.xWYò

ÞòÞ¨WòõÑWlWWoW æ ãÍÍW·Wr& oW<ÖWWVlWÇWW¨Wò

ÊW<òÛ<.òõÑWlWWoW æ |WBc"·W oW<ÖWWÛ.xWYò

ÓWJ¥·WWô õÑWlWWoW æ Þ¾)lWW¨fW¾) ÞÛ.Wã¨Ã̂+fWå ÞfWòÍWW¨²'ò

xWr&WÀ*N

¾)W4òjWJÝoWô ¾)W;ÓWr<&ô xWW<c"·WW æ oW<ÖWW ·W·lW õWV¸W lvWlWc"Wr&å U¥W¥Wm#W¥WJr<& õ4̧ ¾) ÛZ.ò ¥W|oWNjWfWYô ¨WWÓW¥WJr&ò

¤WWò õr&UlW²' jW;¾<)ô ¤WWò õ|²J'oW |WWr&N æ VlWVµWvW oW<ÖWWZÛ.¨W zWWÓWóïå õ¨WJr&WªWW ¤WÛ.WjW¨Wô ¨WWÓW¥WJr&ò

¤WWò õr&UlW²' jW;¾<)ô ¤WWò õ|²J'oW |WWr&N æ õWT´WÛ. oW<ÖWWZÛ.¨W zWWÓWóïå õ¨WJr&WªWW ¤WÛ.WjW¨Wô ¨WWÓW¥WJr&ò

ÓWÊWW¨W¨W ¥WWÃ+NoWô zWr&·W xW<ÐW<ô VlWÛ.WfW ÍWW<¥W¾<) æ õWT´WÛ. oW<ÖWWZÛ.¨Wå ²'µW fW¨fWô fW²'r&ô ¨WWÓW¥WJr&ò

¤WWòzWò̈ WNò ÓWÓW:ô ¤WWòVlWò²'ò ¥W;º(Wr&Û.r&ô ÊWòõò ¥WWªvW< æ ãÍÍW oW<ÖWWÛ.xWYå xWZÓW<jW ¤WÛ.WjW¨Wò

¤WWò oWWZÊW<lWWr&ô ÓWJoc"W¨W<ô Û.¾J) æ oW<ÖWWÛ.xWY zWWÓWóïå fWZÓWxW ¤WÛ.WjW¨Wò

¨WW´Wô oWWZÊW<lWWr&ô zWWÓWlW·W æ ãÍÍW oW<ÖWWÛ.xWY zWWÓWóï æ xWc"Wr&WgÃ[+ r&WÊvW ÑWŹ W V¨WTxW·WN xWZ¾mò

¤WWòÞòÞfWò ãÖWm#Û.r& æ ãÍÍW oW<ÖWWÛ.xWY zWWÓWóïå VlW¬W ¤WWÛ.WjW¨Wò

r&W<¾<)ô fxWW´WYô º(W<̈ |WWr<& æ ¤W´WxW lWgWY ÊWxWWÖWÍWY ! ÖWZ¾) ïå ÞfWòÍWWZ² ÛZ.ò VoWò'
************************************ Appendix- M

B.Com. Part - I
Semester � I

PRINCIPLES OF BUSINESS ORGANIZATION
Unit � 1 Commerce and Industry

1.1 Commerce and Industry - Meaning, Scope and Evolution
1.2 Industrial Revolution- Its Effects
1.3 Emergence of Indian MNC
1.4 Recent Trends in Business W orld
1.5 Indian Business in New Millennium.

Unit � 2 Business
2.1 Business Sectors and Its Form
2.2 Forms of Business Organization
2.3 Unorganised Business-Mom and Pop Stores, Peddlers and Hawkers, Market

Traders and Street Traders
2.4 E-Commerce and Online Trade

2.5  E- Tailers, Cashless Transaction

Unit 3 Merger and Acquisition
3.1 Mergers and Acquisition- Meaning and Mergers In India
3.2 Networking of Business
3.3 Franchising ,Dealership, Business Outlets
3.4 BPO�s and �PO�s
3.5 Patents ,Trademarks, Copyrights

SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE  -  2017  -  PART TWO -345



Unit � � New Enterprises
4.1 Decisions in Setting up Enterprises
4.2 Opportunity and Idea Generation
4.3 Role of Creativity And Innovation
4.4 Feasibility Study and Business Plan

          4.5 Business Size and Location Decision

Unit � � Trade In India
5.1 W hole Sale and Retail Trade
5.2 Malls, Super Markets, Hypermarket
5.3 Stores-Speciality, Convenience, Departmental and Discount
5.4 Transport, Insurance, Communication and Other Services

          5.5 Import � E�port Trade Procedure
Reference :

1. Organization: Text, Cases and Readings on the Management of Organizational Design and Change,

   J.P.Kotter, L.A. Schlesinger and V. Sathe.

2. Business Organization & Management, Mr.Mahesh Chaudhary.

3. Business Organization & Management, Kaul V (Pearson Education 2012).

4. Business Organization & Management, Tulsian P and Pandey V (Pearson  Education 2011).

5. Business Environment, Cherunilam F. (Himalaya Publishing House 2010).

6. Business Sutra, Pattanaik D. (Aleph Book Company 2013).

7. Organizational Traps: Leadership, Culture, Organizational Design, Chris A (Oxford University Press 2010).

8. W orld Class in India, Piramal G and Ghoshal S (Penguin India 2002).

9. Business Maharajas, Piramal G ( Penguin India 2011).

10. On Becoming a Leader, W arren B,. (Perseus Books Group 2009)

************************************

Appendix- N
B.Com. Part - I
Semester � II

PRINCIPLES OF BUSINESS MANAGEMENT
Unit � 1 Management Concept

1.1  Management-Concept, Meaning, Definition and Importance
1.2  Management Thought and Schools
1.3  Contribution of Fredrik Taylor
1.4  Contribution of Henry Fayol
1.5  Contribution of Elton Mayo

Unit � 2 Planning
2.1 Planning : Concept, Meaning and Definition.
2.2 Nature and Importance of Planning
2.3 Objectives of Planning
2.4  Forecasting and Planning
2.5 Planning Process.

Unit � � Organizing
3.1  Organization -Concept, Nature, Meaning and Importance
3.2 Principles of Organization.
3.3 Line Organization
3.4 Staff Organization
3.5 Departmentalization

Unit � � Directing
4.1 Directing- Concept, Meaning, Definition and Importance.
4.2 Nature of Direction
4.3 Advantages and Disadvantages
4.4 Motivations � Concept, Meaning and Importance
4.5 Coordination: - Meaning and Principle

Unit � � Controlling
5.1 Controlling-Concept, Meaning, Definition and Importance.
5.2 Advantages and Disadvantages
5.3 Technique of Controlling
5.4 Tool of Controlling
5.5 Process of Controlling.

Reference :

1. MGMT: Principles of Management,  Chuck W illiams, Cengage Learning,
2. Boston :  Cengage Learing Cop. 2016
3. Principles of Management 1st Edition, Charles W .L. Hill (Author), Steven McShane.
4. Principles of Management Paperback-2009,  Mason Carpenter (Author), Talya Bauer, Berrin Endogan
'
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NOTIFICATION 
 

No.  41 /2018      Date :  7  June, 2018 

Subject : Implementation of New Syllabi of Various Course/Subjects as per 
  semester and credit & Grade System in the Faculty of Commerce  
  & Management from the session 2018-2019 & onwards.

It is notified for general information of all concerned that, the authorities of the University has 
accepted Semester & Credit & Grade System syllabi of  various Course/ Subjects of B.Com. Part-II, 
Semester- III & IV mentioned in column  No.2 and which is to be implemented stagewise from the session 
2018-2019 and onwards with appendices as shown in column No.3 of the following table.  

TABLE

Sr.No. Course / Subjects Appendices of the new syllabi. 
 

1  2  3 

B.Com. Semester- III 
1. Compulsory English  The Syllabi prescribed for the subject Compulsory  English 

which is appended herewith as Appendix - A

2. Supplementary  English  The Syllabi prescribed for the subject Suppllementary 
English which is appended herewith as Appendix - B

3. Marathi   The Syllabi prescribed for the subject Hindi which is 
appended herewith as Appendix - C

4. Hindi  The Syllabi prescribed for the subject Sanskrit which is  
appended herewith as Appendix - D

5. Sanskrit  The Syllabi prescribed for the subject Marathi which is  
appended herewith as Appendix - E

6. Pali The Syllabi prescribed for the subject Urdu which is 
appended herewith as Appendix - F

7. Urdu  The Syllabi prescribed for the subject Pali which is 
appended herewith as Appendix - G

8. Company Account The Syllabi prescribed for the subject Company Account
which is appended herewith as Appendix - H

9. Business Mathematics The Syllabi prescribed for the subject Business 
Mathematics which is appended herewith as Appendix - I

10. Auditing The Syllabi prescribed for the subject Auditing which is 
appended herewith as Appendix - J

11. Monetory System The Syllabi prescribed for the subject Monetory System 
  which is appended herewith as Appendix - K 

12. Information Technology & The Syllabi prescribed for the subject Information
Business Data Processing - I Technology & Business Data Processing - I which is 

appended herewith as Appendix - L
B.Com. Semester- IV 
1. Compulsory English The Syllabi prescribed for the subject Compulsory  English 

which is appended herewith as Appendix - M

2. Suppllementary  English The Syllabi prescribed for the subject Suppllementary 
English which is appended herewith as Appendix - O

3. Marathi   The Syllabi prescribed for the subject Hindi which is 
appended herewith as Appendix - P

4. Hindi The Syllabi prescribed for the subject Sanskrit which is 
appended herewith as Appendix – Q

5. Sanskrit The Syllabi prescribed for the subject Marathi which is 
appended herewith as Appendix - R
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6. Pali   The Syllabi prescribed for the subject Urdu which is  

  appended herewith as Appendix - S 

7. Urdu  The Syllabi prescribed for the subject Pali which is 
  appended herewith as Appendix - T

8. Corporate Accounting  The Syllabi prescribed for the subject Corporate 
  Accounting which is appended herewith as Appendix - U

9. Business Statistics  The Syllabi prescribed for the subject Business 
Statistics  which is appended herewith as Appendix - V

10. Income Tax  The Syllabi prescribed for the subject Income Tax which is 
appended herewith as Appendix - W

11. Indian Financial System The Syllabi prescribed for the subject Indian Financial 
System which is appended herewith as Appendix - X

12. Information Technology & The Syllabi prescribed for the subject Information
Business Data Processing - II Technology & Business Data Processing - I which is 
  appended herewith as Appendix - Y 

----------------------------------------------------------------------------------------------------------------------- 

     Sd/- 
Registrar

Sant Gadge Baba Amravati University
Amravati.
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Appendix - A 
B.Com Part-II
SEMESTER-III

ENGLISH (COMPULSORY)
Marks :- 40                     Time :- 2 Hours 
------------------------------------------------------------------------------------------------------------------------

I)  Text  Prescribed -  

Impressions  

(An Anthology of Prose and Poetry) Published by Raghav Publishers & Distributors, 

Nagpur. 

Unit- I :- Prose
1) Travel by Train  - J.B.Priestley 

2) Two Gentlemen of Verona  - A.J.Cronin  

3) Go, Kiss the W orld  :- Subroto Bagchi

4) The Struggle for an Education Up from Slavery : An Autobiography � Booker T. W ashington  

Unit-II :- Poetry 

1) W here the mind is without Fear - Rabindranath Tagore 

2) Stopping by W oods on a Snowy Evening - Robert Frost  

3) Leisure - W .H.Davies 

4) The Daffodils - W illiam W ordsworth 
Unit-III :- Communication skills

2) Book Prescribed :-

Synergy 

(Communication in English and Study Skills Ed.by Orient Black Swan. 

Following chapters from Communication Skills are prescribed :-

1) An Introduction to Communication. 

2) Notices, Agendas and Minutes. 

3) Presentations. 
DISTRIBUTION OF MARKS

1) Impressions :-

Unit – I – Prose : 

Any 3 out of 4 Questions..... (12 Marks) 

(4 Marks each) 

Unit-II- Poetry :-

Any  3 out of 4 Questions..... (12 Marks) 

(4 Marks each) 

2)  Unit-III Communication skills

SYNERGY :-

Any 2 out of 3 Questions...... (08 Marks)

(4 Marks each)

8  Multiple Choice Questions on Unit I & II (8 Marks )

Internal Assessment :- (10 Marks)

1) Home Assignment (05 Marks) 

2) Unit Test (01) (05 Marks) 
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Appendix - B  

Bom Part-II

SEMESTER-III

SUPPLEMENTARY ENGLISH

Marks :- 40 Time :- 2 Hours
------------------------------------------------------------------------------------------------------------------------
I)  Text  Prescribed -  

Footprints  

(A Supplementary English Coursebook for Undergraduates) Published by Raghav 

Publishers & Distributors, Nagpur. 

Unit- I :- Prose

1) Tolerance  - E.M.Forster

2) On Shaking Hands  - A.G. Gardiner  

3) Of Travel  - Francis Bacon   

4) Knowledge and W isdom - Bertrand Russell.

Unit-II :- Poetry 

1) The Solitary  Reaper   - W illiam W ordsworth  

2) The Road not Taken - Robert Frost 

3) I Too  - Langston Hughes

4) Teacher - Lakshman Hirulkar

Unit – III - Short Stories :-

1) The Cabuliwallah - Rabindranath Tagore 

2) Monday Morning - Mark Twain 

3) Drought - Sharadchandra Chatterjee 

 
DISTRIBUTION OF MARKS

1) Footprints :-

Unit – I – Prose : 

Any 3 out of 4 Questions..... (12 Marks) 

(4 Marks each) 

Unit-II- Poetry :-

Any  3 out of 4 Questions..... (12 Marks) 

(4 Marks each)   

Unit- III- Short Stories :-

Any 2 out of 3 Questions...................... (8 Marks)

(4 Marks each)

8  Multiple Choice Questions on Unit I & III (8 Marks )

Internal Assessment :- (10 Marks)
1) Unit Test (5 Marks) 
2) Home Assignment (5 Marks) 

*****
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|WNòÛ.W4xWò zWWÓW î
VlWgWvW óó xWr&WÀ*N  

fW¶W V·WfWr<,
oW<ÖWN ¥Wr,N×WW �ìð ÓWJ̧ W �

õZ·WÓWY·W xWFovWxWW¥W¨W � ïð ÓWJ̧ W 

¨W<xWoW<oW< ¥WWÀ*t¥WJf·WÛ. õ¨WJ|WZªW zWWÓWóî fW¶W í r<& 

õ¨WJÙ.xWV¸WÛ.W 

VlWzWWÓW õ æ lW8ÍWWVr,Û.

ï÷ vWW õZªWWr,W·WF̈ W lWWÃ+ fWW¥W¾)·W ¨WWc(N r,WòÓWò ÊWWªWlW fWZªvWWfWxWvWNÍvWW ÓWJÊWÓWW<gÃ+N

î÷ õ²'̂zWF·Wr&xvW õWV¸W f�F.T·W²'WvWÛ. ÊWNlW¨Wæ ¾)W4òVlWòVzWòÛ.W<oW·W<  

í÷ r&WgÃ[+fWZ·W ·WJÛ.¾)W<ÊWN æ ÞÛ. VlWÍWWr& ¾)W4òõr&UlW²' ²<'jWxWJÖW  

VlWzWWÓW |W æ oWVoW·W

ï÷ ÞÛ. ÆW¥WWÃ+oW<oWW ·WZ¶WÇW fÃ+Nlc" ÊWW4|W   

î÷ ¾<)|WFÍWW ÓWW¾)ÓW<|WW|WW c"W<·WWZ̈ WWòòòòòò ¾)W4òVlW¿*oW lWWÐW  

í÷ ¥WWr&ÖW ¨Wr;&°' äZÓWm<#  

VlWzWWÓW Û. æ Û.VlW·WW
ï÷ fWW<c(m)W  xWªWJÛ.r, Û<.ÍW< ¥WJ̈ WlW<ÍWW ´W;|W

î÷ xWW<¾)oW<ovWW xWW¸WfWWZÍW<òòò ¨WWòªWW;ò xWc(W¨WW<r, ¥WW¨WÆW¾)

í÷ ÊWÓW¸W< Û.À*N¸W õWc<" õjWW<Û. ´WW<r&W·W 

ì÷ lWWÃ+W jWVjWÛ.WZ·W VcZ(ÓWW<̧ W<Û.r, vWJª²' fWJq% õWc<(

ë÷ c(xWN zWWlW lWWcF(¨W ÓW<oWW VlW¿oW ÛJ.oWÃ+

VlWzWWÓW ¾) æ ã¥WvWW<VÊW·W xWr,WÀ*N
ï÷ flW¥WVr,ÍWvW ¥W¶W lW ¨WW<Û.r,NfWWÀ*N õÊWY oW<ÖW¨W �¾)W4ò zWFgW¸W Û<.m)Û.r

øfWZ²'zWY ÑWŹ W ��ã¥WvWW<VÊW·W xWr&WÀ*N�ó fWZ¥WW²'Û. �Û<.·WÛ.N xWW<¾)Û. lW ä·Wr&÷,

|WNòÛ.W4xWò zWWÓW î
xWr,WÀ*N

fW¶W V·WfWr<,

ÞÛF.¸W ÓWJ̧ W ëð

oW<ÖWN ¥Wr,N×WW �ìð ÓWJ̧ W

õZ·WÓWY·W xWFovWxWW¥W¨W �ïð ÓWJ̧ W

lW<m) ó î ·WWfW

¨W<xWoW<oW< ¥WWÀ*t¥WJf·WÛ. æ  õ¨WJ|WZªW zWWÓWóîô fW¶W í r<&ô r&WÐWlW ¤WÛ.WjW¨Wô ¨WWÓW¥WJr& 
oW<ÖWN ¥Wr&N×WW ÓWJ̧ W VlWzWWÓW¸WN æ 
VlWzWWÓW õ æ lW8ÍWWVr,Û. ðè ÓWJ̧ W
VlWzWWÓW |W æ oWVoW·W ðè ÓWJ̧ W
VlWzWWÓW Û. æ Û.VlW·WW ðè ÓWJ̧ W
VlWzWWÓW ¾) æ ã¥WvWW<VÊW·W xWr,WÀ*N ðè ÓWJ̧ W
lWr,NoW fWlWY VlWzWWÓWWZlWr, õWªWWVr,·W lWf·WFV¨WgÀ |WcJ(¥WvWWYvWN* ¤Wj¨W ðè ÓWJ̧ W
ÞÛF.¸W ìð ÓWJ̧ W
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VlWzWWÓW ¾) fWWÀ*N fWZ²'zWY ÑWŹ W xc"¸WJ̈ W �ã¥WvWW<VÊW·W xWr&WÀ*N� fWZ¥WW²'Û. � Û<.·WÛ.N xWW<¾)Û. lW ä·Wr&ô ¥W²'̂xWÓWZªWW ¤WÛ.WjW¨Wô¥WJ̧ W< c"W 
ÑWŹ W õWc<"ò vWW ÑWŹ WW·WNoW ¤WÛ.r&¸W ì ´W< �flW¥WVr&ÍWvW lW ¨WW<Û.r&NfWWÀ*N õÊWY oW<ÖW¨Wô oW<ÖWÛ.ó zWFgW¸W Û<.m#Û.r& c<" ¤WÛ.r&¸W ¨W<xW¸vWW·W 
õWoW< õfWF̈ W ·vWWlWr& õWªWWVr&·W ²'W<¨W oWÐWJµWr&N ¤Wj¨W VlWÍWWr&¸vWW·W vW<·WNoWò ÍWWr& ÓWJ̧ WWZÍWW ÞÛ. ¤Wj¨W ¤W·vW×W ¤WÛ.r&¸WWlWr& õWªWWVr&·W 
õfW<oW õWV¸W ÍWWr& ÓWJ̧ WWZÍWW ²J'fWr&W oWÐWJµWr&N ¤Wj¨W c"W �flW¥WVr&ÍWvW ¥W¶W ·WvWWr& Û.r&¸W< �UÛ.lWW ÊWWVc"r&W·WNÍWW fWZ²'zWY ²<'lWF̈ W 
¨WW<Û.r&NfWWÀ*N õÊWY Û.r&¸W< õjWW flWq%¥WWÍWW õfW<oWò 

¤Wj¨WV¨Wc(WvW ÓWJ̧ W VlWzWWÓW¸WN
¤Wj¨W ó ï oWW  øVlWzWWÓW õ lW8ÍWWVr,Û.÷ ï ²N'ÐWW:µWr,N ¤Wj¨W  ðè ÓWJ̧ W
¤Wj¨W ó î oWW  øVlWzWWÓW |W oWVoW·W÷ ï ²N'ÐWW:µWr,N ¤Wj¨W  ðè ÓWJ̧ W
¤Wj¨W ó í r,W  øVlWzWWÓW Û. Û.VlW·WW÷ î oWÐWĴµWr,N ¤Wj¨W ø¤W·vW<Û.N ì ÓWJ̧ W÷ ðè ÓWJ̧ W 
¤Wj¨W ó ì ´W,W  øVlWzWWÓW ¾) ã¥WvWW<VÊW·W xWr,WÀ*N÷ î oWÐWĴµWr,N ¤Wj¨W ø¤W·vW<Û.N ì ÓWJ̧ W÷  ðè ÓWJ̧ W

øVÃ+¥W ó lWr&NoW fWlWY ¤Wj¨WWZ̈ WW õZ·WÓWY·W ¥WvWWYvW r&Wc"NoWò÷ 
¤Wj¨W ó ë lW,W  øVlWzWWÓW õô|WôÛ.ô¾))÷ è lWf·WJV¨WgÀ ¤Wj¨W ø¤W·vW<Û.N ï ÓWJ̧ W÷ ðè ÓWJ̧ W

øVÃ+¥W �õzvW]WfWÙ.xWW·WNoW õò|WòÛ.ò¾) vWW VlWzWWÓWWZlWr& õWªWWr&N·W ¤W·vW<Û.N î ¤Wj¨Wò÷

õZ·WÓWY·W xWFovWxWW¥W¨W  
ÞÛF.¸W ïð ÓWJ̧ WWZÍWN õZ·WÓWY·W xWFovWxWW¥W¨W ¥Wr,N×WW r,WVc(oWò  

ÓWJ̧ W VlWzWWÓW¸WN
ï÷ ÐWÃ+Û. ÍWWÍW¸WN (Class Test) ðë ÓWJ¸W
î÷ ÓWBc(¥WWÀ* øflWWªvWWvW÷ (Home Assignement) ðë ÓWJ¸W

oW<ÖWN ¥Wr,N×WW lW õZ·WÓWY·W xWJovWxWW¥W¨W vWW ²'W<̈ c"N ¥Wr&N×WWZxWªvW< flW·WZ¶W¥W¸W< ãµWN¸WY c"W<̧ W< õWlWjvWÛ. õfW<oWò ·vWWfWWÀ*N VÛ.xWW¨W ÓWJ̧ W 
ÖWWoWNoW ¤WxWW¸W< õWlWjvWÛ. õfW·WNoWò 
oW<ÖWN ¥Wr&N×WW     ó ìð ¥W8Û.N ïê ÓWJ̧ W õWlWjvWÛ.
õZ·WÓWY·W xWFovWxWW¥W¨Wó   ïð ¥W8Û.N  ì ÓWJ̧ W õWlWjvWÛ. 

fWFÍW¨WW æ
ï÷ ÐWÃ+Û. ÍWWÍW¸WN c"N õzvWWfWÙ.xWWlWr& õWªWWVr&·W õfW<oW õWV¸W fW¶WWxWªvW< VÛ.xWW¨W ²'W<̈ W lW<m#W ÍWWÍW¸WN ÐW<lWF̈ W õZV·WxW ¥Wr&N×W<·W 

fWr&WfWr&N ÓWJ̧ W²'W¨W ÑWW_ ªWr&¸vWW·W vWWlW<ò 
î÷ ÓWBc¥WWÀ* c(W 

****
Appendix - D

|WNò Û.W4xWò V«'·WNvW lWgWY
fW¶W ó ·WB·WNvW

Vc"¨²'N
fWxWvW ó î ÐW¸Ã<+ ¥WF̧ WWYÛ.  ó ìð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó óó ó ó ó ó ó ó ó ó ó ó

¥WWÀ*̂*vWÙ.xW Û.W äÛ.WävWW; xW; õZÛ. VlWzWWÊW¨W ÞlWxŴ ¤Wj¨WW; Û.W flWp$¥W V¨Wx¨W ¤WÛ.Wr& fW< c"W<ÓWWö

äÛ.WäY æ ÞÛ. ó õWªWWr&zWF·W ¥WWÀ*̂vWÙ.xW Û<. ·WN¨W V¨W|WZZªW øï fW< í÷ fW< ÞÛ. ²'NÐWW:µWr&N ¤Wj¨W VlWÛ.o¥W Û<. 

fWW´W ¥WFË,W ÊWWvW<ÓWWö ï xè =è  õZÛ.

äÛ.WäY æ ²'W< ó zWWgWWÓW·W ¥WWÀ*̂*vWÙ.xW Û<. ¥WW\ÍW ¥WWÀ** øï fW< ë÷ fW< ÛJ.oW ¥WW\ÍW oWÐWFµWr&N ¤Wj¨W ¥WFË,< 

ÊWWvW<ZÓW<ö VÊW¨WxW; fW< ·WN¨W ¤Wj¨W coW Û.r&̈ WW õV¨WlWWvWY c"W<ÓWWö í x ì =ïî  õZÛ.

äÛ.WäY æ ·WN¨W ó ¥W¬ VlWzWWÓW fW< Ë,æ Û.VlW·WW øï fW<  ê÷ fW< ²'W< Û.VlW·WWõW; Û.W Û<.¨°'NvW zWWlW  VlWÛ.o¥W 

Û<. fWW´W ¥WFË,W ÊWWvW<ÓWW ö î xì =è  õZÛ.

äÛ.WäY æ ÍWWr& ó ÞÛ. Û.o¥W¨WW VlWf·WWr& VlWÛ.o¥W Û<. fWW´W ¥WFË,W ÊWWvW<ÓWW ö ì xï =ì  õZÛ.

äÛ.WäY æ ¥WW\ÍW ó äÛ.WäY ÞÛ.ô ²'W< õW8r& ·WN¨W fW< ÛJ.oW õWÀ** lWf·WJV¨WgÀ**ñõV·WoWÐWFµWr&N ¤Wj¨W ¥WFË,< ÊWWvW;ÓW<ö

è xï =è  õZÛ.
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õW¨·WVr&Û. xWFovWWZÛ.¨W  ïð õZÛ. 

ïò ¥WWÀ*̂vW¥WJf·WÛ. ¥Wr& õWªWWVr&·W ÓWBc"¥WWÀ** ó ë õZÛ.

îò ¥WWÀ*̂vW¥WJf·WÛ. ¥Wr& õWªWWVr&·W xWW8VÖWÛ.N ó ë õZÛ.

¥WJf·WÛ.  ó ÇWW¨W²'Wô fWZ¥WW²'Û. ó ¤WW<òø¾)W4ò÷ ÊvWW<V·W }vWWfWô ¾)W4ò ·WN´WYr&WÊW r&WvWô ¤WÛ.WjWÛ. ó r&WÐWlW ¥WR|oWjWfWY Þ¸¾) 

  ¾)W4ò V¨WzWW ã¥WWvWWvWô ¾)W4ò fWJjWWZ·W À**W<Û<.            V¾)RfÀ[*|vWJÃ+fWYô ¨WWÓW¥WJr&
 

***** 
Appendix - E 

|WNò Û.W4xWòzWWÓWóî 
fW¶W &óí

fWZfÛB.·W øõWlWjvWÛ.÷ 
lW<m# , î ·WWfW  oW<ÖWN ¥Wr&N×WW� ìð 

õZ·WÓWY·W xWFovWxWW¥W¨W óïð  
ÞÛF.¸W� ëð 

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó 

ÓW¬ VlWzWWÓW 
vWJV¨WÃ+ óï ðè ÓWJ̧ W

ï÷ xW²'V¨WÛ.WvWWæ ÍWW·WJvWYxW ̂ö
î÷ fWÊÊW¨WjWRÝ·Wæ ÊWWÓWr&¸WNvWWæö ¾)W4òfWZªvWW ÓWW¾)ÓW< 
 

vWJV¨WÃ+ óî  ðè ÓWJ̧ W
í÷ õWV²'jW¼ær&WÍWWvWY ö
ì÷ xW¨WJxW·fvWÛ.´WW ö

¥W¬ VlWzWWÓW
vWJV¨WÃ+ �í ðè ÓWJ̧ W

ï÷ fWJzWWVgW·WWV¨W
î÷ ÑWWxWr&×W¸WxŴ ó ¾)W4òhWN zWWòlW¸W:Û.r&

vWJV¨WÃ+ �ì ðè ÓWJ̧ W
í÷ V¥W·WBxWc"W·xvW¥Wª²'V·Wæ ö ó ¾)W4òxWªWJfWF²'̈ W ¥W<¦WW
ì÷ r&ÐWJlWZjWlW¸WŸ WxŴ

vWJV¨WÃ+ �ë ðè ÓWJ̧ W

¤Wj¨WWlWoWN �Û.WVoW²'WfWô zWWfWô zWlWzWF·WN vWW fWZfÛB.·W Û.lWMlWr& õWªWWVr&·W ¤Wj¨WWlWoWNò 

õZ·WÓWY·W xWFovWxWW¥W¨W æó ïð ÓWJ̧ W 

ÐWÃ+Û.ÍWWÍW¸WN     ó ðë ÓWJ̧ W

flWWªvWWvW oW<ÖW¨W] ó ðë ÓWJ̧ W

¤Wj¨W¥WV¶WÛ<. flWq%¥W ÓWJ̧ W  ó ëð

¤Wj¨W ï oWW ó ó ïð ÓWJ¸W

¤Wj¨W î r&W ó ÓW¬ VlWzWWÓWW·WNoW î ¥W8Û.N ï ¤Wj¨WWZÍW< ãµWr& ó ðê ÓWJ¸W

¤Wj¨W í r&W ó ¥W¬ VlWzWWÓWW·WNoW  ì ¥W8Û.N î  ¥W¬WZÍW< zWWgWWZ̈ ·Wr& ó ïð ÓWJ¸W

¤Wj¨W ì ´WW ó ¥W¬ VlWzWWÓWW·WNoW î ¥W8Û.N ï ¤Wj¨WWZÍW< ãµWr& ó ðê ÓWJ¸W 

¤Wj¨W ë lWW ó lWf·WJV¨WgÀ** ¤Wj¨W ïð ¥W8Û.N è ó ðè ÓWJ̧ W

õZ·WÓWY·W xWJovWxWW¥W¨W ó ïð ÓWJ̧ W
*****
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lWWV¸WÊvW f¨WW·WÛ. zWWÓWóî
fW<VxWfÃ+r&óí 

¥WWoWN õWV¸W ¤WWÛB.·W øõWlWjvWÛ.÷
lW<m# , î ·WWfW  oW<ÖWN ¥Wr&N×WWóó ìð  

õZ·WÓWY·W xWFovWxWW¥W¨W óïð  

ÞÛF.¸Wóó ëð
vWJV¨WÃ+óï  
ï÷ ÛJ.qZ%ÓWVxWÓWÊWW·WÛ.  ó ó øÊWW·WÛ. Û.´WW÷ ðè ÓWJ̧ W
î÷ ãÍËJZ,ÓW ÊWW·WÛ. ó ó  øÊWW·WÛ. Û.´WW÷

vWJV¨WÃ+óî  
ï÷ VÍWµWlWÓÓW    øªWxxW¥W²'÷ ðè ÓWJ̧ W
î÷ |WJª²'lWÓÓW øªWxxW¥W²' ÷ 

vWJV¨WÃ+óí 
ï÷ ¥WJR¸¸WÛ.W ´W<r&N ǿ W<r&NÓWW´WW÷ ðè ÓWJ̧ W

î÷ xWc"W¤WÊWW¥W·WN ÓWW8·W'xWN ´W<r&N ǿ W<r&NÓWW´WW÷

vWJV¨WÃ+óì 

ï÷ ¨WWoWZ²'W VlW¬W¥WNÀ** ðè ÓWJ̧ W

î÷ ·W×WVjWoWW VlW¬W¥WNÀ*

vWJV¨WÃ+óë 

ï÷ vWJV¨WÃ+ Ù.xWWZÛ. ï ·W< ì lWr&NoW lWf·WJV¨WgÀ* ¤Wj¨W ó ó ðè ÓWJ̧ W

õZ·WÓWY·W xWJovWxWW¥W¨W 
ï÷ xWW8VÖWÛ. ¥Wr&N×WW ó ó ðë  ÓWJ¸W
î÷ ÓWBc"¥WWÀ* ó ó ðë  ÓWJ¸W

fWZ²'zWYÑW´W

ï÷ ÊWW·WÛ. ¥WWVoW   ó ó ¨WWoWZ²'W fWZfÛ.r&¸Wô äÓW·W¥WJr&N 
î÷ ªWxxW¥W²' ¥WWVoW ó ó ¾)W4òzW²'̈ ·W õW¨WZ²' Û.W8fWovWWvW¨W

í÷ ´W<r&NÓWW´WW ó ó ¾)W4òVlWxWoWVÛ.·WL

ì÷ ´W<r&NÓWW´WW ó ó ¾)W4òõWr&òÊW<òlWW¨WÖW¾<)

ë÷ ¥WWoWN fWWVc"·vW Û.W äV·Wc"WfW ó zWr&·WUfWc" ã¥WWªvWWvW
ê÷ ¥WWoWN fWWVc"·vW Û.W äV·Wc"WfW ó ¾)W4òxWWoW·WN fWWÖWr<&

lWWV¸WÊvW f¨WW·WÛ. zWWÓWóî
fW<VxWfÃ+r&óí

¥WWoWN lW ¤WWÛB.·W øõWlWjvWÛ.÷
lW<m# î ·WWfW ëð ÓWJ̧ W

¤Wj¨W¥WV¶WÛ<.ÍW< flWq%¥W 
¤Wj¨W+óï õ÷ zWWgWWZ·Wr& Û.r&W ø²'W<̈ W ¥W8Û.NÞÛ.÷  ðì ÓWJ¸W

|W÷ fWWxWW¨vW ¤Wj¨W fWW<¾)lWW ø ²'W<̈ W ¥W8Û.NÞÛ. ÷ ðì ÓWJ¸W
¤Wj¨W+óî õ÷ fWZ²'zWYfWc" ÓWW´WWZÍW< f¥WgÃ+NÛ.r&¸W ø ²'W<̈ W ¥W8Û.NÞÛ. ÷ ðì ÓWJ¸W

|W÷ fWWxWW¨vW ¤Wj¨W fWW<¾)lWW    ø ²'W<̈ W ¥W8Û.NÞÛ. ÷ ðì ÓWJ¸W
¤Wj¨W +óí  ²'NÐWW:µWr&N ¤Wj¨W fWW<¾)lWW ø²'W<̈ W ¥W8Û.NÞÛ.÷÷ ðè ÓWJ̧ W
¤Wj¨W +óì  fWWxWW¨vW xWWVc"·WN VoWc"W   ðè ÓWJ̧ W
¤Wj¨W +óë lWf·WJV¨WgÀ** ¤Wj¨W fWW<¾)lWWò øÛ.W<̧ W·W<c"N ÍWWr&*÷ ðè ÓWJ̧ W

ø ¤W·vW<Û.N ²'W<̈ W ÓWJ̧ W÷

*****
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  Appendix - H 

  B.Com.II  
Semester - III 

Company  Accounts
Time: 3  Hours Full  Marks – 80

------------------------------------------------------------------------------------------------------------------------ 
Objectives: This course enable the students to develop awareness about company            

account. 
Unit-1  

Issue, forfeiture and Re-issue of Shares. 

Unit- 2 
Final Accounts of company 
Manufacturing Account, Trading Account, Profit & Loss Account, Profit & Loss Appropriation 
Account & Balance sheet with Adjustment.
 

Unit – 3
   Profit prior to Incorporations.
 

Unit- 4  
Amalgamation of Company

Unit- 5 
Absorption  of Company

Books Recommended: 
� M.C. Shukla, T.S.Grewal & S.C. Gupta �Advanced Accounts Vol.II
� R.L.Gupta & M.Radhaswamy � Advanced Accountancy Vol.II 
� S.N.Maheshwari �Advanced Accountancy Vol.II
� B.D. Agrawal �Financial Accounting Advanced Vol.II
� Dr. S.M.Shukla, Dr. S.V.Gupta- Corporate Financial Accounting.

***** 
Appendix - I

BCom.II 
Semester - III

Business Mathematics
Time: 3  Hours Full  Marks – 80

------------------------------------------------------------------------------------------------------------------------
Objective: The objective of this course is to enable the students to have such minimum  

knowledge of Mathematics.
Unit-1  

a) Natural Numbers, Integers  H.C.F. & L .C.M. on two or more integers.
b) Linear Equation in one and two variables  method with application

Unit- 2 a) Percentage
b) Discount 
c) Commission and Brokerage

 
Unit – 3 a) Average, 

b) Profit and Loss

Unit �4   Mathematics of Finance
a) Simple Interest
b) Compound Interest

Unit-5 Ratio and Proportion:
Ratio and  percentage Concept of proportion. Simple and Compound proportion, Direct and 
inverse proportion.

Books Recommended 
* Allen RDG: Basic mathematics : Macmillan New Delhi.
*Soni R. S. : Business Mathematics, Pitamber Publishing House.
*Kapoor V. K.  Business Mathematics , sultanchand & sons Delhi
* ÞxWò ÞxWò Û.W<oW·W<ôó ó lvWWlWfWWVvWÛ. õZÛ.ÓWV¸W·Wô U¥W¥Wm#W¥WJr<& õ4̈ ¾) Û<. ¥W}oWNjWfWYô ¨WWÓW¥WJr&
*̈WNòxWWò¾)W;ÓW<r<&ô ó ó lvWW¥WWr& ÓWV¸W·W
* Dr. Madhuri  Datalkar, Dr.Sindhu Ghate, Dr. Parag Joshi.

*****
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B.Com-II  
Semester-III

Auditing 
Time  3 Hours        Marks-80
------------------------------------------------------------------------------------------------------------------------

Unit �I   Meaning of Auditing, Objectives  & Advantages, Types of Audit, commencement 
of business audit.

Unit-2  Internal Check system, Audit programme, Routine  checking and Vouching, 
Verification and Valuation of Assets and liabilities.

Unit-3 Company Auditor, Appointment, Power, duties, Liabilities.

Unit-4  Audit of Divisible Profit,  Dividend, Audit Report, Types of Report, 

Unit-5  Audit of Banking, Insurance & Educational Institutions. 

Internal Assessment 20 Marks 

�isit to Auditor�s firm & its �eport   10 marks 
Home Assessment  10 marks 

Books :� 1.õZÛ<.×W¸WWÍWN xWJoW·W·lW<  ó ó ÞòÞfWòãÖWoWÛ.r&
2ò õZÛ<.×W¸W Û<. UfWª²'W·W &ó ó fWJr<&jWÍWZ°' jWJÝoWW
3. Auditing -- Ukhalkar

*****
Appendix - K

B.Com. Part II 
Semester III

Monetary System

Time: Three Hours Marks: 80
------------------------------------------------------------------------------------------------------------------------

Unit I MONEY:
1.1Barter System of Exchange and its Problems
1.2Brief History, Meaning , Definition and Nature of Money
1.3Functions and Importance of Money
1.4Kinds of Money: Commodity, Metallic, Paper, E-Money and Virtual Currency
1.5Demonetisation: Merits & Demerits

Unit II VALUE OF MONEY
2.1 Demand of Money- Meaning and Determinants
2.2 Supply of Money: Meaning and Determinants
2.3 Demand-Supply Equilibrium-Value of Money 
2.4 Fishers Quantity Theory of Money
2.5 Criticism on Fishers Theory
Unit III : PRICE FLUCTUATIONS
3.1 Inflation-Meaning, Definition and Causes
3.2 Inflation-Effects and Measures
3.3 Deflation-Meaning, Definition and Causes
3.4 Deflation-Effects and Measures
3.5 Trade Cycle-Concept and Meaning
Unit IV: MONEY MARKET
4.1 Money Market-Meaning, Definition, Nature, Features and Objectives
4.2 Indian Money Market-Structure and Components
4.3 Functions and Importance of Money Market
4.4 Institutions and Instruments of Money Market
4.5 Impact of Demonetisation on Indian Money Market
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Unit V: CAPITAL MARKET 
5.1 Concept, Meaning, Definition, Features, Nature and Objectives of Capital Market 
5.2 Structure and Components of Indian Capital Market 
5.3 Functions and Importance of Capital Market
5.4 SEBI: Organisational Structure, Functions, Powers and Responsibilities
5.5 Role of SEBI in Money and Capital Market 

References – III rd   Semester 
1) Gupta S.B.  :-  Monetary Planning of India, S. Chand, New Delhi
2) G.N. Halm :- Monetary theory 
3) K.N. Garg :-  Money Banking 
4) Khan M.Y. :-  Indian financial system theory & practice, Tata Mcgraw Hill,      

New Delhi
5) Mithani Dr. D.M. Money, Banking, International Trade & Public Finance 

Himalaya Publishing house, New Delhi
6) Somashekar Ne.Thi : Money Banking International Trade & Public Finance,

Anmol Publication Pvt. Ltd. New Delhi 
7) RBI :-  Bulletins 
8) Report of currency and finance 
ç÷ ¥W8fWW lW VlWµW æó  ¾)W4ò VÊW·W;°' õVc"r&r&WlWô 
ïð÷ xWJ°'W õWV¸W VlWµWNvW ¥W®'·W  æó ¾)W4ò ÊWNòÞ¨Wò ÆWWxWr<& 
ïï÷xWJ°'W õVªWÛ.W<gW õWV¸W fWWlWYÊWV¨WÛ. VlWµW æó ¾)W4ò r&VlW¨°' ²<'jWxWJÖWô V¥W¥Wm#W¥WJr<& õ4̧ ¾) ¥W}oWNjWfWYô ¨WWÓW¥WFr&ó îðïë
ïî÷ zWWr&·WNvW }W\Û.NÓW ¤W¸WWoWN æó ¾)W4ò fWJªWNr& }WW<ªW¨WÛ.r&ô ¾)W4ò xW<ÐWW Û.W¨W<Ã+Û.r&ô fWWäŸ WW´W ¤WÛ.WjW¨Wô ¨WWÓW¥WJr&
ïí÷ xWW8°'NÛ. õ´WYjWWf¶W æó xWWªWlW jW<m#Û<.

*****

Appendix - L 
B.Com-II

Semester-III
Information Technology & Business Data Processing-I

Time  3 Hours Theory Marks – 60
     Practical Marks 40

------------------------------------------------------------------------------------------------------------------------
Objective – The objective of this course is to familiarize with basics of  Information 

Technology and use of Spreadsheet Package for Business Data Processing

Unit – I  Data and Data Processing:
Data:  Concept and Use of Data in Computing. 
Data Processing: Concept and Advantages of Data Processing, Application of 
Data Processing in Business.

Unit – II Database: Concept, Objectives, Need of Database, Database Users.
Data warehousing: Concept, Need and Advantages of Data W arehousing.
Data Mining: Concept, Advantages and Applications of Data Mining,

Unit – III Database management System:
DBMS Concept, Characteristics, Objectives, Advantages, Limitations, 
Components of DBMS. DBMS Models: Hierarchical, Network and Relational. 
Architecture of DBMS: Internal Level, Conceptual Level and External Level

Unit –IV  Spreadsheet Package:

MS-Excel 2007 / Higher: Introduction to Spreadsheet Package, Components of 
Spreadsheet W indows
Spreadsheet Basics: Concept, Columns & Rows,  Cell, Cell, Address, Cell 
Range, Cell Pointer, Sheet Tabs:.
W orking in W orksheet:
Editing and Formatting W orksheet, Alignment of data in a Cell , Inserting & 
Deleting Cell, Rows and Columns,  Changing the Column width and Row height, 
Page Setup, Saving and Printing of W orksheet.
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Unit V  Formulas, Functions and Chart in Excel:
Introduction to  Formulas,  Functions and Categories of Functions. 
W orking with Common Excel Functions:  TODAY, DATEDIF, NOW , UPPER, 
LOW ER, PROOPER, CONCATENATE, AVERAGE, MAX, MIN, COUNT, 
COUNTBLANK, COUNTIF, SUM, SUMIF, AUTOSUM, IF
Chart in Excel: Introduction, Types, Creating and formatting a Chart Displaying, 
Saving & Printing. 

Books Recommendation:
* Microsoft Ofice Excel 2007 Free Text Book at BOOKBOON.COM 
* Curtis D. �ry �Microsoft E�cel 2007 Step by Step� Published by Microsoft Press 
* MS OFFICE (BPB) 
* Pradeep �. Sinha and Priti Sinha�s ��undamentals of Computing� �P� 

Publication. 
* Alexis Leon and Mathews �eon�s �undamentals  of Information Technology 

�Published by �eon �ikas.
* Practical Based on Microsoft Excel

***** 

Appendix - M 
B.Com Part-II 
SEMESTER-IV

 ENGLISH (COMPULSORY) 

Time :- 2 Hours    Marks :- 40

------------------------------------------------------------------------------------------------------------------------

I) Text  Prescribed -

Impressions 

(An Anthology of Prose and Poetry) Published by Raghav Publishers & Distributors, Nagpur. 

Unit- I :- Prose

1) The Town W eek - E.V. Lucas 

2) Florence Nightingale - Lytton Strachey 

3) The Gift of Magi - O Henry 

4) Three Hermits - Leo Tolstoy

Unit-II :- Poetry

1) On His Blindness - John Milton

2) Solitude - Alexander Pope

3) Still I Rise  - Maya Angelou 

4) Money Madness - D.H.Lawrence 

2) Book Prescribed :-

�Synergy�

(Communication in English and Study Skills Ed.by Orient Black Swan. 

Following chapters from Communication Skills are prescribed :-

1) Interview and Interviewing skills.

2) Meeting skills 

3) Nonverbal Communication.  
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DISTRIBUTION OF MARKS

1)  Impressions :-
Unit – I – Prose : 
Any 3 out of 4 Questions.....  (12 Marks) 
(4 Marks each)  

Unit-II- Poetry :- 
Any 3 out of 4 Questions..............   (12 Marks) 
(4 Marks each)  

2) Unit-III-  Communication Skills 
SYNERGY :-
Any 2 out of 3 Questions......   (08 Marks) 
 (4 Marks each) 
8  Multiple Choice Questions on Unit I & II  (8 Marks ) 

Internal Assessment :-  (10 Marks) 
1) Home Assignment ......... (5 Marks) 
2) Personal Interview................ (5 Marks)

***** 
Appendix - O 

B.Com Part-II 
SEMESTER-IV

SUPPLEMENTARY ENGLISH
Time :- 2 Hours Marks :- 40 
------------------------------------------------------------------------------------------------------------------------
I) Text Prescribed -

Footprints  
(A Supplementary English Coursebook for Undergraduates) Published by Raghav 
Publishers & Distributors, Nagpur. 

Unit- I :- Prose
1) University Days - James Thurber
2) The Portrait of a Lady - Khuswant Singh
3) A Tryst with Destiny  - Jawaharlal Nehru  
4) My Lost Dollar - Stephen Leacock 

Unit-II :- Poetry
1) The Human Seasons   - John Keats  
2) O, Captain ! My Captain - W alt W hitman 
3) A Lament - P.B.Shelley 
4) Stay Calm - Grenvillie Kleiser 

Unit – III - Short Stories :-
1) The Bet - Anton Chekhov
2) Mr.Know All  - Somersel Maugham
3) Engine Trouble  - R.K.Narayan 

DISTRIBUTION OF MARKS
1) Footprints :-

Unit – I – Prose : 
Any 3 out of 4 Questions..... (12 Marks) 
(4 Marks each) 

Unit-II- Poetry :-
Any  3 out of 4 Questions..... (12 Marks) 
(4 Marks each)   

Unit- III- Short Stories :-
Any 2 out of 3 Questions...................... (08 Marks)
(4 Marks each)

8  Multiple Choice Questions on Unit I & III (8 Marks )
Internal Assessment :- (10 Marks)
1) Home Assignment .................. (5 Marks) 
2) Personal Interview.........                  (5 Marks)
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Appendix - P 

|WNòÛ.W4xWò zWWÓW î
fW¶W ÍWW8́ W< 

xWr&WÀ*N
oW<ÖWN ¥Wr,N×WW � ìð ÓWJ̧ W � 

õZ·WÓWY·W xWFovWxWW¥W¨W � ïð ÓWJ̧ W 
¨W<xWoW<oW< ¥WWÀ*t¥WJf·WÛ. õ¨WJ|WZªW zWWÓWóî fW¶W í r<& 

õ¨WJÙ.xWV¸WÛ.W 
VlWzWWÓW õ æ lW8ÍWWVr,Û.

ï÷ õW·xWV¨Wr,N×W¸WWÍWW ¥WVr,¸WWxW xWc(W·xWW ÓWWZªWN fW·vWWÍW< ¤WvWW<ÓW 

î÷ ÊW<Ã+ vWJÓWW·WNoW xWW¸WFfW jWZ·W¨WJ oWò VÛ.oWW:)fÛ.r, ÊW<Ã+ vWJÓWW·WNoW xWW¸WFfW 

í÷ Û.xWYlWNr, õWV¸W xWc(Wr,WgÃ[̂WÍWN ÊW¾)¸WÐW¾)¸W ÓWZÓWWªWr, ¥WW¨W·WWlW¸W< õWªWWr,lW¾) æ Û.xWYlWNr, zWWâ0r,WlW ¥WWÃ+NoW 

ÓWW8r,lWÑWŹ W  

VlWzWWÓW |W æ oWVoW·W

ï÷ ªWWZ²J'oWWÍWW ±'gÃ+WZ·W fWlWYÇW hWN ÍWÙ.ªWr& flWWxWN oWNm#WÍWVr&¶W

î÷ õWÓWm) xWc;(°' Û.²'xW

í÷ õW|WW VlWÊWvW ¥WWÃ+NoW

VlWzWWÓW Û. æ Û.VlW·WW 

ï÷ ÞÛ. õWxc(N õfW< V¨WÐWWoWW< ¨WWr,WvW¸W fWJlW:. xWWÆW< VlW¬W¥WNÀ*

î÷ ÆWJZÊW fWJr<,jW zWÃ+ ÞoÓWWr,

í÷ ²J'æÖWWÍWZ xWc(WlWf¶W ¥WN VlW¿oW xWWÆvWW lW·WYxWW¨WWÍWN ¨WW;*²'

ì÷ vWW ¨WzWWoWW lW<ÍW·WW< xWNòòòòòòò VlWg¸WF fWW<mZ)Û<.

ë÷ ¾)WTlW¨W lW8zWlW VzWlWr&Û.r& 

VlWzWWÓW ¾) æ ã¥WvWW<VÊW·W xWr,WÀ*N
ï÷ ÊWWVc"r&W·W oW<ÖW¨W �fWZ²'N¥W ÖWr<&

øfWZ²'zWY ÑWŹ W ��ã¥WvWW<VÊW·W xWr&WÀ*N�ó fWZ¥WW²'Û. �Û<.·WÛ.N xWW<¾)Û. lW ä·Wr&÷

|WNòÛ.W4xWò zWWÓW î
xWr,WÀ*N

fW¶W ÍWW8́ W<

ÓWJ¸W VlWzWWÓW¸WN

ÞÛF.¸W ÓWJ̧ W ëð

oW<ÖWN ¥Wr,N×WW �ìð ÓWJ̧ W

õZ·WÓWY·W xWFovWxWW¥W¨W �ïð ÓWJ̧ W

lW<m) ó î ·WWfW

¨W<xWoW<oW< ¥WWÀ*t¥WJf·WÛ. æ  õ¨WJ|WZªW zWWÓWóîô fW¶W ì ´W<ô r&WÐWlW ¤WÛ.WjW¨Wô ¨WWÓW¥WJr& 
oW<ÖWN ¥Wr&N×WW ÓWJ̧ W VlWzWWÓW¸WN æ 
VlWzWWÓW õ æ lW8ÍWWVr,Û. ðè ÓWJ̧ W
VlWzWWÓW |W æ oWVoW·W ðè ÓWJ̧ W
VlWzWWÓW Û. æ Û.VlW·WW ðè ÓWJ̧ W
VlWzWWÓW ¾) æ ã¥WvWW<VÊW·W xWr,WÀ*N ðè ÓWJ̧ W
lWr,NoW fWlWY VlWzWWÓWWZlWr, õWªWWVr,·W lWf·WFV¨WgÀ |WcJ(¥WvWWYvWN* ¤Wj¨W ðè ÓWJ̧ W
ÞÛF.¸W ìð ÓWJ̧ W
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VlWzWWÓW ¾) fWWÀ*N fWZ²'zWY ÑWŹ W xc"¸WJ̈ W �ã¥WvWW<VÊW·W xWr&WÀ*N� fWZ¥WW²'Û. � Û<.·WÛ.N xWW<¾)Û. lW ä·Wr&ô ¥W²'̂xWÓWZªWW ¤WÛ.WjW¨Wô¥WJ̧ W< c"W 
ÑWŹ W õWc<"ò vWW ÑWŹ WW·WNoW ¤WÛ.r&¸W è lW< �ÊWWVc"r&W·W oW<ÖW¨W�ô oW<ÖWÛ.ó fWZ²'N¥W ÖWr<& c<" ¤WÛ.r&¸W ¨W<xW¸vWW·W õWoW< õfWF̈ W ·vWWlWr& 
õWªWWVr&·W ²'W<¨W oWÐWJµWr&N ¤Wj¨W VlWÍWWr&¸vWW·W vW<·WNoWò ÍWWr& ÓWJ¸WWZÍWW ÞÛ. ¤Wj¨W ¤W·vW×W ¤WÛ.r&¸WWlWr& õWªWWVr&·W õfW<oW õWV¸W ÍWWr& 
ÓWJ̧ WWZÍWW ²J'fWr&W oWÐWJµWr&N ¤Wj¨W c"W �¥WWVc"ÊW<·W�  UÛ.lWW �lWf·WF VlWÙ.NÍWN ÊWWVc"r&W·W� ·WvWWr& Û.r&¸W< õjWW flWq%¥WWÍWW õfW<oWò 
 

¤Wj¨WV¨Wc(WvW ÓWJ̧ W VlWzWWÓW¸WN
¤Wj¨W ó ï oWW  øVlWzWWÓW õ lW8ÍWWVr,Û.÷ ï ²N'ÐWW:µWr,N ¤Wj¨W  ðè ÓWJ̧ W
¤Wj¨W ó î oWW  øVlWzWWÓW |W oWVoW·W÷ ï ²N'ÐWW:µWr,N ¤Wj¨W  ðè ÓWJ̧ W
¤Wj¨W ó í r,W  øVlWzWWÓW Û. Û.VlW·WW÷ î oWÐWĴµWr,N ¤Wj¨W ø¤W·vW<Û.N ì ÓWJ̧ W÷  ðè ÓWJ̧ W 
¤Wj¨W ó ì ´W,W  øVlWzWWÓW ¾) ã¥WvWW<VÊW·W xWr,WÀ*N÷ î oWÐWĴµWr,N ¤Wj¨W ø¤W·vW<Û.N ì ÓWJ̧ W÷  ðè ÓWJ̧ W

øVÃ+¥W ó lWr&NoW fWlWY ¤Wj¨WWZ̈ WW õZ·WÓWY·W ¥WvWWYvW r&Wc"NoWò÷ 
¤Wj¨W ó ë lW,W  øVlWzWWÓW õô|WôÛ.ô¾))÷ è lWf·WJV¨WgÀ ¤Wj¨W ø¤W·vW<Û.N ï ÓWJ̧ W÷  ðè ÓWJ̧ W

øVÃ+¥W �õzvW]WfWÙ.xWW·WNoW õò|WòÛ.ò¾) vWW VlWzWWÓWWZlWr& õWªWWr&N·W ¤W·vW<Û.N î ¤Wj¨Wò÷

õZ·WÓWY·W xWFovWxWW¥W¨W 
ÞÛF.¸W ïð ÓWJ̧ WWZÍWN õZ·WÓWY·W xWFovWxWW¥W¨W ¥Wr,N×WW r,WVc(oWò  

ÓWJ̧ W VlWzWWÓW¸WN
í÷ ÐWÃ+Û. ÍWWÍW¸WN (Class Test) ðë ÓWJ¸W
ì÷ ÓWBc(¥WWÀ* øflWWªvWWvW÷ (Home Assignement) ðë ÓWJ¸W

oW<ÖWN ¥Wr,N×WW lW õZ·WÓWY·W xWJovWxWW¥W¨W vWW ²'W<̈ c"N ¥Wr&N×WWZxWªvW< flW·WZ¶W¥W¸W< ãµWN¸WY c"W<̧ W< õWlWjvWÛ. õfW<oWò ·vWWfWWÀ*N VÛ.xWW¨W ÓWJ̧ W 
ÖWWoWNoW ¤WxWW¸W< õWlWjvWÛ. õfW·WNoWò 
oW<ÖWN ¥Wr&N×WW     ó ìð ¥W8Û.N ïê ÓWJ̧ W õWlWjvWÛ.
õZ·WÓWY·W xWFovWxWW¥W¨Wó   ïð ¥W8Û.N  ì ÓWJ̧ W õWlWjvWÛ. 

fWFÍW¨WW æ
í÷ ÐWÃ+Û. ÍWWÍW¸WN c"N õzvWWfWÙ.xWWlWr& õWªWWVr&·W õfW<oW õWV¸W fW¶WWxWªvW< VÛ.xWW¨W ²'W<̈ W lW<m#W ÍWWÍW¸WN ÐW<lWF̈ W õZV·WxW ¥Wr&N×W<·W 

fWr&WfWr&N ÓWJ̧ W²'W¨W ÑWW_ ªWr&¸vWW·W vWWlW<ò 
ì÷ ÓWBc¥

*****
Appendix - Q

|WNò Û.W4xWò V«'·WNvW lWgWY
fW¶W ó ÍW·WJ́ WY

Vc"¨²'N 
fWxWvW ó î ÐW¸Ã<+ ¥WF̧ WWYÛ.  ó ìð
ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó ó óó ó ó ó ó ó ó ó ó ó ó

¥WWÀ*̂*vWÙ.xW Û.W äÛ.WävWW; xW; õZÛ. VlWzWWÊW¨W ÞlWxŴ ¤Wj¨WW; Û.W flWp$¥W V¨Wx¨W ¤WÛ.Wr& fW< c"W<ÓWWö

äÛ.WäY æ ÞÛ. ó õWªWWr&zWF·W ¥WWÀ*̂*vWÙ.xW Û<. ·WN¨W V¨W}WZªW øì fW< ê÷ fW< ÞÛ. ²'NÐWW:µWr&N ¤Wj¨W VlWÛ.o¥W Û<. 
fWW´W ¥WFË,W ÊWWvW<ÓWWö ï xè =è  õZÛ.

äÛ.WäY æ ²'W< ó zWWgWWÓW·W ¥WWÀ*̂*vWÙ.xW Û<. ¥WW\ÍW ¥WWÀ** øê fW< ïð÷ fW< ÛJ.oW ¥WW\ÍW oWÐWFµWr&N ¤Wj¨W ¥WFË,< 
ÊWWvW<ZÓW<ö VÊW¨WxW; fW< ·WN¨W ¤Wj¨W coW Û.r&̈ WW õV¨WlWWvWY c"W<ÓWWö í xì =ïî  õZÛ.

äÛ.WäY æ ·WN¨W ó ¥W¬ VlWzWWÓW fW< Ë,æ Û.VlW·WW øé fW< ïî÷ fW< ²'W< Û.VlW·WWõW; Û.W Û<.¨°'NvW zWWlW VlWÛ.o¥W 
Û<. fWW´W ¥WFË,W ÊWWvW<ÓWW ö î xì =è  õZÛ.

äÛ.WäY æ ÍWWr& ó ÛJ.oW Ëæ oWW<Û.W<RÝ·WvWW\ ¥WFË,N ÊWWvW;ÓWNô VÊW¨WxW; fW< ÍWWr& oWW<Û.W<RÝ·WvWW; Û.W õ´WY VoWÖW¨WW 
c"W<ÓWW ö   ï x ì =ì  õZÛ. 

äÛ.WäY æ ¥WW\ÍW ó äÛ.WäY ÞÛ.ô ²'W< õW8r& ·WN¨W fW< ÛJ.oW õWÀ** lWf·WJV¨WgÀ**ñõV·WoWÐWFµWr&N ¤Wj¨W ¥WFË,< ÊWWvW;ÓW<ö

è xï =è  õZÛ.
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  õW¨·WVr&Û. xWFovWWZÛ.¨W           ïð õZÛ. 

ïò ¥WWÀ*̂*vW¥WJf·WÛ. ¥Wr& õWªWWVr&·W ÓWBc"¥WWÀ** ó ë õZÛ.

îò ¥WWÀ*̂*vW¥WJf·WÛ. ¥Wr& õWªWWVr&·W xWW8VÖWÛ.N ó ë õZÛ.

¥WJf·WÛ.  ó ÇWW¨W²'Wô fWZ¥WW²'Û. ó ¤WW<òø¾)W4ò÷ ÊvWW<V·W }vWWfWô ¾)W4ò ·WN´WYr&WÊW r&WvWô ¤WÛ.WjWÛ. ó r&WÐWlW ¥WR|oWjWfWY Þ¸¾) 

  ¾)W4ò V¨WzWW ã¥WWvWWvWô ¾)W4ò fWJjWWZ·W À**W<Û<. V¾)RfÀ[*|vWJÃ+fWYô ¨WWÓW¥WJr& 

***** 

Appendix -R 
|WNò Û.W4xWòzWWÓWóî

fW¶W &óì 
fWZfÛB.·W øõWlWjvWÛ.÷ 

lW<m# , î ·WWfW  oW<ÖWN ¥Wr&N×WW� ìð 
õZ·WÓWY·W xWFovWxWW¥W¨W óïð  
ÞÛF.¸W�ëð 

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

ÓW¬ VlWzWWÓW
vWJV¨WÃ+ óï ðè ÓWJ̧ W

ï÷ lvWfW¨W< VxW¶W¥Wr&N×WW ö øVc"·WW<¥W²<'jW÷
ë÷ oWlWÍW¨²'Û<.·WJfWZlWW²'æ ö

vWJV¨WÃ+ óî ðè ÓWJ̧ W
ï÷ xWc"Wr&W¸WW¤W·WW¥Wæ ö
î÷ VlWhWJ·WÍWVr&·WxŴ ö

¥W¬ VlWzWWÓW
vWJV¨WÃ+ �í ðè ÓWJ̧ W

ï÷ ¤WlWc"·WW·Ŵ fWZfÛB.·WxW¨²'WVÛ.¨WN ö ó ¾)W4òÓWZò}WWò¥Wm#fWJoW<
î÷ ÍW¥WYÃ+¥W¶ÊWVr&Û.W f·WW<¶WxW ̂ö

vWJV¨WÃ+ �ì ðè ÓWJ̧ W
í÷ õ¨vWW<Ý·WvWæö
ì÷ Û.VoWVlW¾)x|W¨WxŴ ó ¾)W4ò̈ WNoWÛ.¸À** ²'NV×W·W

vWJV¨WÃ+ �ë ðè ÓWJ̧ W

¤Wj¨WWlWoWN �zWWr&lWNô xWWÐWôõiWÐWW<gW vWWZÍvWWlWr& õWªWWVr&·W ¤Wj¨WWlWoWNò 

õZ·WÓWY·W xWFovWxWW¥W¨W æó ïð ÓWJ̧ W 

ÐWÃ+Û.ÍWWÍW¸WN     ó  ðë ÓWJ̧ W

flWWªvWWvW oW<ÖW¨W] ó ðë ÓWJ̧ W

¤Wj¨W¥WV¶WÛ<. flWq%¥W ÓWJ̧ W  ó ëð

¤Wj¨W ï oWW ó ó ïð ÓWJ¸W

¤Wj¨W î r&W ó ÓW¬ VlWzWWÓWW·WNoW î ¥W8Û.N ï ¤Wj¨WWZÍW< ãµWr& ó ðê ÓWJ¸W 

¤Wj¨W í r&W ó ¥W¬ VlWzWWÓWW·WNoW  ì ¥W8Û.N î  ¥W¬WZÍW< zWWgWWZ̈ ·Wr& ó ïð ÓWJ¸W

¤Wj¨W ì ´WW ó ¥W¬ VlWzWWÓWW·WNoW î ¥W8Û.N ï ¤Wj¨WWZÍW< ãµWr& ó ðê ÓWJ¸W 

¤Wj¨W ë lWW ó lWf·WJV¨WgÀ** ¤Wj¨W ïð ¥W8Û.N è ó ðè ÓWJ̧ W 
õZ·WÓWY·W xWJovWxWW¥W¨W ó ïð ÓWJ̧ W

*****
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Appendix -S 
lWWV¸WÊvW f¨WW·WÛ. zWWÓWóî

fW<VxWfÃ+r&óì
¥WWoWN õWV¸W ¤WWÛB.·W øõWlWjvWÛ.÷

lW<m# , î ·WWfW oW<ÖWN ¥Wr&N×WW óó ìð 
õZ·WÓWY·W xWFovWxWW¥W¨W ó ïð  

ÞÛF.¸W   óó ëð
óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

vWJV¨WÃ+óï  

õ÷ lW<fWWVoWvWW¥WRÍÍWxW²'ffW¨W  øxWc"W¥WVrV¨W||WW¸WfWJµW÷  ðè ÓWJ̧ W    

|W÷ ãoWJÛ. ÊWW·WÛ. øÊWW·WÛ. Û.´WW÷ 
 

vWJV¨WÃ+óî  

õ÷ VfWVlWr&WÊW ÊWVr&vW øÍWVr&vWWV¥WÃ+Û.÷ ðè ÓWJ̧ W  

|W÷ õVÛ.µWN ÍWVr&vW øÍWVr&vWWV¥WÃ+Û.÷   

vWJV¨WÃ+óí  

õ÷ ÍWWr& õWvWYfW·vW ðè ÓWJ̧ W

|W÷ õWvWY õgÃ+WZÓWNÛ. xWWÓWY 

vWJV¨WÃ+óì 

õ÷ ¥WWoWN V¨W|W¨ªW  ðè ÓWJ̧ W

vWJV¨WÃ+óë

õ÷ vWJV¨WÃ+ Ù.xWWZÛ. ï ·W< ì lWr&NoW lWf·WJV¨WgÀ** ¤Wj¨W ðè ÓWJ̧ W

õZ·WÓWY·W xWFovWxWW¥W¨W  ïð ÓWJ¸W

ï÷ xWW8VÖWÛ. ¥Wr&N×WW ó ðë 
î÷ ÓWBc"¥WWÀ*     ó ðë 

fWZ²'zWYÑW´W

ï÷ V²'ÐWV¨WÛ.WvW  ó ó ¨WWoWZ²'W fWZfÛ.r&¸Wô äÓW·W¥WJr&N

î÷ ÍWVr&vWWV¥WÃ+Û. ó ó ¾)W4òjW<gWr&WlW xW<hWWxW

í÷ ¥WWoWN V¨W|WZªWWlWoWN ó ó ¾)W4òc"Vr&jWZÛ.r& jWJÝoWW

ì÷ ¥WWoWN fWWVc"·vW Û.W äV·Wc"WfW ó zWr&·WUfWc" ã¥WWªvWWvW

ë÷ ¥WWoWN fWWVc"·vW Û.W äV·Wc"WfW ó  ¾)W4òxWWoW·WN fWWÖWr<&

ê÷ ÊWW·WÛ. ¥WWVoW ó ó ¨WWoWZ²'W fWZfÛ.r&¸Wô äÓW·W¥WJr&N

lWWV¸WÊvW f¨WW·WÛ. zWWÓWóî
fW<VxWfÃ+r&óì

¥WWoWN lW ¤WWÛB.·W øõWlWjvWÛ.÷  

lW<m# î ·WWfW ëð ÓWJ¸W

¤Wj¨W¥WV¶WÛ<.ÍW< flWq%¥W 

¤Wj¨W+óï ²'NÐWW:µWr&N ¤Wj¨W fWW<¾)lWW  ø²'W<̈ W ¥W8Û.NÞÛ.÷÷ ðè ÓWJ̧ W

¤Wj¨W+óî õ÷ fWZ²'zWYfWc f¥WgÃ+NÛ.r&¸W ø ²'W<̈ W ¥W8Û.NÞÛ. ÷ ðì ÓWJ¸W

}W÷ oWÐWJµWr&N ¤Wj¨W fWW<¾)lWW   ø ²'W<̈ W ¥W8Û.NÞÛ. ÷ ðì ÓWJ¸W 

¤Wj¨W +óí  VÃ+¥W¸WW·xWÛ.  ø²'W<̈ W ¥W8Û.NÞÛ.÷÷ ðè ÓWJ¸W

¤Wj¨W +óì  ¥WWoWN zWWgW<xWªvW< V¨W|WZZªW VoWc"W øÛ.W<̧ W·WWc"N ÞÛ.÷ ðè ÓWJ̧ W
¤Wj¨W +óë lWf·WJV¨WgÀ* ¤Wj¨W fWW<¾)lWWòøÛ.W<̧ W·W<c"N ÍWWr&*÷ø ¤W·vW<Û.N ²'W<̈ W ÓWJ̧ W÷ ðè ÓWJ̧ W

*****
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Appendix -T 
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Appendix -U 
B.Com.II  

Semester - IV
Corporate Accounting

Time: 3  Hours      Full  Marks �80 
------------------------------------------------------------------------------------------------------------------------

Objectives: This course enable the students to develop awareness about corporate               
accounting. 

 
Unit- 1   Final Accounts of Banking  Company 

(Schedule wise Profit & Loss Account & Balance Sheet)
 

Unit – 2 Final Accounts of fire and accident Insurance Company 
 

Unit  -3  Liquidation of Company
(Excluding statement of affairs and deficiency Account )

 
Unit- 4    Valuation of Goodwill 

 Meaning  of Goodwill, need, characteristics, method of valuation of 
goodwill.
Problems on following methods...

 1) Average Profit Method
 2) Super Profit Method
 3) Capitalization Method.

Unit- 5   Valuation of Shares: 
Meaning of share, need, characteristics, method of valuation of Shares
Problem on following methods.
1) Net Asset Method 

 2) Yeild Method. 

Books Recommended:
� M.C. Shukla, T.S.Grewal & S.C. Gupta �Advanced Accounts Vol.II
� R.L.Gupta & M.Radhaswamy �Advanced Accountancy Vol.II
� S.N.Maheshwari �Advanced Accountancy Vol.II
� B.D. Agrawal �Financial Accounting Advanced Vol.II 
� Dr. S.M.Shukla, Dr. S.V.Gupta- Corporate Financial Accounting

*****

Appendix -V

B.Com.II 
Semester - IV

Business Statistics 
Time : 3 Hours Full  Marks �80

Objective: The objective of this course is to enable the students to have such minimum 
knowledge of Statistics.

Unit-1 :  
Introduction :- Statisitics as a subject, Descriptive Statistics- Compared to 

inferential Statistics, Types of data, Collection, Tabulation and 
presentation  of statistical data. 

Unit- 2
Index  Numbers, Construction  of Index Number
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Unit – 3

Analysis of Universal Data : Construction of a frequency of distribution, 
concept of central tendency  &   their measures, Mean , Median, Mode 

Unit – 4  
Concept of Dispersion, Absolute and Relative measures of dispersion 
Skewness.

Unit- 5
Co-efficient of correlation �arl Pearson�s �ormula. Calculation of Co-efficient 
of correlation in grouped and  ungrouped data. Probable error. 

Books Recommended :-
Gupta S.P. : Statistical Methods
R.K. Sawlikar : Dr R. P. Ingole, S.B.Kishor : Basic Computer and Statistical Techniques
Elhance D.N. : Fundamental of Statistics 
Dr Sukhadeve Varsha S. : A Text book of Modern Approach to Statistics
Y.R. Mahajan �  Applied Statistics.

*****
 

Appendix -W 
B.Com-II  

Semester-IV
Income  Tax 

Time 3 hours Marks-80
------------------------------------------------------------------------------------------- 

Unit �I  Basic  Concept-Income Tax, Income, Total Income, Gross total Income , 
Assessment Year, Previous Year, Casual Income, Agricultural Income, Person, 
Heads of Income, Income which does not from part of total Income.

Unit �2  Computation of Income from Salary & Income from House property

Unit-3  Income from other sources,  Deductions to be made from Gross Total Income, 
reading to resident Individual.

Unit �4 Income tax Authorities, Power of  Income tax Officer & Commissioner, 
Assessment procedure,

Unit �5 *Return of  Income, e-filling procedure,  filling of From No .16 Form No. 10 E, 
Tax Planning, Advance tax , PAN, TDS.

*Internal Assessment 20 Marks

FormNo. 16, 10E, 15(G), efilling of retern of Income 10 marks
Home Assessment 10 marks

Books :- 1. Income Tax Law & Practice � Bhagwati Prasad
2. Income Tax Law & Practice � Malhotra & Goyal
3ò õWvWÛ.r& ·W·lW õW8r& lvWlWc"Wr& ó ó xW<c"r&W<¶WW õW8r& ÓWW<vWoW
ìò Ta�mann�s GST Manual
ëò õWvWÛ.r& �¾)W4òÐWW<r&¥W¾<) õWV¸W ¾)W4òÓWW;ÓWoW<
êò õWvWÛ.r& ó ó ãÖWoWÛ.r&
éò õWvWÛ.r& lW õZÛ<.×W¸W ó ó ¾)W4òVlWÊWvW ã¥WÓW¾<) 

*****
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Appendix -X 

B.Com-II 

Semester IV

Indian Financial System 

Time :  3 Hrs Total Marks : 80

   Int.Ass.       : 20 

---------------------------------------------------------------------------------------------------------------

Unit-I   Indian Financial Market :

1.1Meaning, Features, Kinds of Finance

1.2 Definition & Significance of Indian Financial Market 

1.3 Structure & Organization of Financial Market

1.4 Functions of Indian Financial Market

1.5Problems & Importance of Financial System in Indian Economy.

Unit-II Indian Banks :

2.1 Brief History, Definition & Nature of Banks

2.2 Classification of Indian Banks. 

2.3Banking Services �ATM, CDM, Debit Card, Credit Card, E-Banking, 
BHIM (Bharat Interface for Money)

2.4Importance of Banking Services in India

2.5Concept & Importance of Core Banking

Unit-III   Commercial Bank :

3.1Meaning & Definition of Commercial Bank

3.2Functions of Commercial Bank

3.3 Process of Credit Creation of Commercial Bank 

3.4Limitations of Credit Creation 

3.5Role & Importance of Commercial Bank in India.

Unit-IV  Reserve Bank of India (RBI) :

4.1History, Meaning &Importance of RBI.

4.2Functions of Reserve  Bank of India.

4.3Credit Control �Quantitative Tools.

4.4Credit Control �Qualitative Tools.

4.5Role of RBI in Indian Economy.

Unit-V  Stock Exchange :

5.1 History, Meaning & Features of Stock Exchange

5.2 Structure & Components of Indian Stock Exchange.

5.3 Functions of Indian Stock Exchange

5.4 Role & Importance of Stock Exchange.

5.5 Concept of SENSEX& NIFTY
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Books Recommended : 
1.   Gupta S.B. :- Monetary Planning of India, S. Chand, New Delhi
2. G.N. Halm :- Monetary theory  
3. K.N. Garg :- Money Banking 
4. Khan M.Y. :- Indian financial system theory & practice, Tata Mcgraw Hill, New Delhi
6. Mithani Dr. D.M. Money, Banking, International Trade & Public Finance 
7. Himalaya Publishing house, New Delhi 
8. Somashekar Ne.Thi : Money Banking International Trade & Public Finance,
9. Anmol Publication Pvt. Ltd. New Delhi 
10.RBI :- Bulletins
11.Report of currency and finance  
ïîò¥W8fWW lW VlWµW æó  ¾)W4ò VÊW·W;°' õVc"r&r&WlWô 
ïíòxWJ°'W õWV¸W VlWµWNvW ¥W®'·W æó ¾)W4ò ÊWNòÞ¨Wò ÆWWxWr<&
ïìòxWJ°'W õVªWÛ.W<gW õWV¸W fWWlWYÊWV¨WÛ. VlWµW æó ¾)W4ò r&VlW¨°' ²<'jWxWJÖWô V¥W¥Wm#W¥WJr<& õ4̧ ¾) ¥W}oWNjWfWYô ¨WWÓW¥WFr&ó îðïë 
ïëòzWWr&·WNvW }W\Û.NÓW ¤W¸WWoWN  æó  ¾)W4ò fWJªWNr& }WW<ªW¨WÛ.r&ô ¾)W4ò xW<ÐWW Û.W¨W<Ã+Û.r&ô fWWäŸ WW´W ¤WÛ.WjW¨Wô ¨WWÓW¥WJr&
ïêòxWW8°'NÛ. õ´WYjWWf¶W æó xWWªWlW jW<m#Û<.ò
 

***** 
 

     Appendix -Y 
B.Com-II 

Semester-IV

  Information Technology & Business Data Processing-II
Time  3 Hours Theory Marks – 60

Practical Marks 40
----------------------------------------------------------------------------------------------------------------------- 

Objective – The objective of this course is to familiarize with basics of Database, Database 
management System and use of Accounting Package for Business Data Processing.

Unit – I Information – Concept, Characteristics, Data v/s Information, Uses of Information within 
the Organisation and outside the Organisation
Information Technology: Introduction, Definition of IT, Uses of IT in Business and 
Various Fields.

Unit- II Computerised Accounting Package:
Computerised Accounting: Concept, Advantages and Limitation of Computer 
Accounting, Manual Vs Computerised Accounting.

Unit-III Accounting Software Tally 9.0 / Higher: Introduction, Features, Company info,  Menu, 
Gateway of Tally Menu, Button Bar, Status Bar, Calculator.

Unit- IV  W orking in Tally
Company Creation: Accounts only and Accounts with inventory.
Groups: Concept, Predefined Groups, Creation of New Single Group, Display, 
Alteration and Deletion of Group.
Ledgers: Concept, Single ledger Creation, Display, Alternation & Deletion.
Vouchers: Concept, Types of Vouchers, Features and Configuration of Accounting 
Vouchers 
Transaction: Accounting Voucher, Inventory Vouchers.

Unit- V  Reports and Advanced Features in Tally:
Reports Display and Printing: Balance Sheet,  Profit & Loss Account, Ratio Analysis, 
Stock Summary, Trial Balance, Day Book and Account Book
Data Export & Import: ODBC; Outward and Inward Connectivity, Data Import and 
Export, Email, Upload, Backup, Restore.
Indian Tax System: TDS, TCS, GST: computation of GST 

Book Recommendation-
��iksash Gupta�s �Computer and �inancial Accounting with Tally 9.0, Published by 
dreamTech.
� Pradeep �. Sinha and Priti Sinha�s ��undamentals of Computing� �P� Publication.
* Alexis �eon and Mathews �eon�s Database Management System�Published by �eon 
Vikas
� �Goods & Service Ta� Act� Sai Jyoti Publication, Nagpur--Prof. Pravin Kamthe, Prof. 
Meghana Patil.
Practical Based on Tally

*****
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NOTIFICATION 
No.  47/2018                        Date :   7 June, 2018 
 
 
 Subject :   Implementation of  Syllabi of Various Courses / Subjects as per Semester and  

     Credit & Grade System in the Faculty of  Humanites, from the session 2018-2019  
     and Onwards. 

 
 
  It is notified for general information of all concerned that, the authorities of the University 
has accepted  Semester, Credit &  Grade System syllabi  of various Courses/ Subjects  of  B.A. Part-
II Semester-III & Semester – IV mentioned in column No.2 and which is to be implemented 
stagewise  from the session 2018-2019 and onwards,   with appendices as shown in column No.3 of 
the following table. 
 
     TABLE  
Sr.No. Course / Subjects      Appendices of the New Syllabi  
1                      2                                                                                      3.   
 
 B.A.Part-II Semester – III & IV  
 
1.   English           The Syllabi prescribed for the subject  

Compulsory English, English Literature, Functional 
English & Supplymentary English which is appended 
herewith as Appendix-A  

 
2.   Marathi               The Syllabi prescribed for the subject  

Compulsory Marathi , Marathi  Literature, which is 
appended herewith as Appendix-B  

 
3.   Hindi      The Syllabi prescribed for the subject  

Compulsory Hindi, Hindi Literature,  & 
Prayojanmulak Hindi  which is appended herewith as 
Appendix-C  

 
4.   Sanskrit      The Syllabi prescribed for the subject  

Compulsory Sanskrit &  Sanskrit  Literature, which is 
appended herewith as Appendix-D  
 

5. Urdu      The Syllabi prescribed for the subject  
Compulsory Urdu  &  Urdu  Literature, which is 
appended herewith as Appendix-E  

 
6.   Persian  Literature     The Syllabi prescribed for the subject Persian  

Literature  which is appended herewith as Appendix-F  
 
7.   Pali & Prakrit     The Syllabi prescribed for the subject  

Compulsory Pali & Prakrit & Pali Literature which is 
appended herewith as Appendix-G  

 
8.   Music      The Syllabi prescribed for the subject Indian  

Music which is appended herewith as Appendix-H 
 
------------------------------------------------------------------------------------------------------------ 
 
                                                                                                                Sd/- 

Registrar  
                                                                                      Sant Gadge Baba Amravati University. 
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          Appendix-A 
SYLLABUS  

PRESCRIBED FOR  
B.A – PART II EXAMINATION 

SEMESTER III 
COMPULSORY ENGLISH  

 
TIME : 3 HOURS       MAX MARKS THEORY : 80 MARKS 
          MAX MARKS INTERNAL ASSESSTMENT : 20 MARKS 

 

Prescribed Textbook : Blossoming Flowers by Board of Editors, Published by Orient Blackswan. 
 

UNIT I  
PROSE –  
1. India’s Message to the World – Swami Vivekanand  
2. The Pleasure of Ignorance – Robert Lynd 
3. The Happy Prince – Oscar Wilde 
4. The Three Questions – Leo Tolstoy 

UNIT II 
POETRY –  
5. Sonnet 116 – William Shakespeare 
6. Dirge – James Shirley 
7. Leisure – W H Davies 
8. A Baby Asleep After Pain – D.H Lawrence 
 

UNIT III 
GRAMMAR :  

9.  Clauses : 

 Main Clause  

 Subordinate Clause (Noun Clause , Adverb Clause , Adjective Clause) 

10.  Types of Sentences : 

 Assertive/ Affirmative Sentences  

 Exclamatory Sentences  

 Negative Sentences  

 Interrogative Sentences  

 Simple Sentences  

 Compound Sentences  

 Complex Sentences  

 Compound Complex Sentences 
UNIT IV 

COMMUNICATION SKILLS :  
11. Telephone Conversation 

 Answering the Telephone and Asking for Someone 

 Taking and Leaving Messages  

 Making Enquiries on the Phone 

12. Interpersonal Conversation 

 Getting People’s Attention and Interrupting  

 Making Requests and Responding to Them 

 Asking for Directions and Giving Directions 

 
UNIT V 

 
MULTIPLE CHOICE QUESTIONS  
Based on prescribed text Unit I & II only  
Internal Assessment : 

Viva- Voce  

A) Personal Interview  

B) Seminar - Presentation (Based on prescribed text : Prose & Poetry) 
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BA Part II 

Compulsory English 
Semester III 

SGB Amravati University, Amravati 
 

TIME : 3 HOURS 
 
MAX MARKS THEORY : 80 MARKS                                MIN PASSING MARKS : 32 MARKS 
MAX MARKS INTERNAL ASSESSMENT: 20 MARKS             MIN PASSING MARKS : 08 MARKS 
 
Distribution of Marks 

UNIT I (16 Marks) 
A) Prose i) The students will have to answer TWO out of  THREE short answer questions of 3 marks 
each. = 6 Marks 
ii) The students will have to answer TWO out of  THREE  long answer questions of 5 marks 
each  = 10 Marks 
 

UNIT II (16 Marks) 
B) Poetry i) The students will have to answer TWO out of THREE short answer questions of 3 marks 
each. = 6 Marks 
ii) The students will have to answer TWO out of THREE long answer questions of 5 marks 
each. = 10 Marks 

UNIT III (16 Marks) 
C) Grammar : Prescribed Text Blossoming Flowers by Board of Editors & published by Orient Blackswan 
i) Clauses = 06 Marks 
ii) Types of Sentences =10 Marks 
 

UNIT IV (16 Marks) 
D) Communication Skills : 
i) Telephonic Conversation = 8 Marks 
ii) Interpersonal Conversation  =    08 Marks 

UNIT V (16 Marks) 
E) Multiple Choice Questions (MCQ) 
Based on Unit I & II : The students will have to answer SIXTEEN out of SIXTEEN MCQ’s = 16 Marks 
 
F) Internal Assessment 
i) Viva- Voce = 20 Marks 
a) Personal Interview = 10Marks 
b) Seminar - Presentation = 10 Marks 
Note: 
1. The teachers are expected to impart formal training in Grammar Composition, Making Introduction, Greeting 
People, Talking about Family, Describing People, Places & Animals, Expressing Feelings, Inviting, Suggesting, 
Accepting & Refusing, Reading & Oral Skills in the tutorial classes. 
2. Internal examiner shall interview an examinee to test his or her spoken skills. 
3. There shall be separate passing for theory & Internal Assessment. 
 

SYLLABUS  
PRESCRIBED FOR  

B.A – PART II EXAMINATION 
SEMESTER IV 

COMPULSORY ENGLISH  
 
TIME : 3 HOURS        MAX MARKS THEORY : 80 MARKS 
            MAX MARKS INTERNAL ASSESSTMENT : 20 MARKS 

Prescribed Textbook : Blossoming Flowers by Board of Editors, Published by Orient Blackswan. 
 

UNIT I  
PROSE –  
 
1. Why Are Beggars Despised – George Orwell 
2. On the Conduct of Life (extract) - William Hazlitt 
3. The Girl – O Henry 
4. The Magic Shop – H. G Wells 

UNIT II 
POETRY –  
5. Where the mind is without fear – Rabindranath Tagore 
6. A Lament – P.B Shelley 
7. Love in Life – Robert  Browning 
8. Up – Hill : Christina Rossetti 
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UNIT III 
GRAMMAR :  

9. Transformation of Sentences :  

 Interchange of Affirmative & Negative Sentences  

 Interchange of  Assertive & Interrogative Sentences   

 Interchange of Assertive & Exclamatory Sentences  

 Conversion of Simple to Compound Sentences  

 Conversion of  Simple to Complex Sentences  

 Conversion of  Complex to Simple Sentences  

 Conversion of  Compound to Complex Sentences 

 Conversion of  Complex to Compound Sentences 
 
10. Synthesis of Sentences : 

Combination of two or more simple sentences into a single simple sentence / Compound Sentence / Complex 
Sentence. 

UNIT IV 
COMMUNICATION SKILLS :  
 
11. Interpersonal Conversation 

 Congratulating and Responding to Congratulations 

 Paying Compliments, Showing Appreciation, Offering Encouragement and Responding 

 Asking for , Giving and Refusing Permission 

12. Casual Conversation 

 Talking about the Weather  

 Describing Daily Routines  

 Talking about Current Activities 
 

UNIT V 
MULTIPLE CHOICE QUESTIONS  
Based on prescribed text Unit I & II only  
Internal Assessment : 

Viva- Voce  

A) Personal Interview  

B) Seminar - Presentation (Based on prescribed text : Prose & Poetry 
BA Part II 

Compulsory English 
Semester IV 

SGB Amravati University, Amravati 
TIME : 3 HOURS 
 
MAX MARKS THEORY : 80 MARKS                                MIN PASSING MARKS : 32 MARKS 
MAX MARKS INTERNAL ASSESSMENT: 20 MARKS             MIN PASSING MARKS : 08 MARKS 
 
Distribution of Marks 

UNIT I (16 Marks) 
 

A) Prose i) The students will have to answer TWO out of THREE short answer questions of 3 marks 
each. = 6 Marks 
ii) The students will have to answer TWO out of THREE  long answer questions of 5 marks 
each  = 10 Marks 

UNIT II (16 Marks) 
 

B) Poetry i) The students will have to answer TWO out of THREE short answer questions of 3 marks 
each. = 6 Marks 
ii) The students will have to answer TWO out of THREE long answer questions of 5 marks 
each. = 10 Marks 
 

UNIT III (16 Marks) 
 

C) Grammar : Prescribed Text Blossoming Flowers by Board of Editors & published by Orient Blackswan 
i) Transformation of Sentences= 8 Marks 
ii) Synthesis of Sentences = 8 Marks 
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UNIT IV (16 Marks) 

D) Communication Skills : 
i) Interpersonal Conversation  = 8 Marks 
ii) Casual Conversation =    08 Marks 
 

UNIT V (16 Marks) 
E) Multiple Choice Questions (MCQ) 
Based on Unit I & II : The students will have to answer SIXTEEN out of SIXTEEN MCQ’s = 16 Marks 
F) Internal Assessment 
i) Viva- Voce = 20 Marks 
a) Personal Interview = 10Marks 
b) Seminar - Presentation = 10 Marks 
Note: 
1. The teachers are expected to impart formal training in Grammar Composition, Making Introduction, Greeting 
People, Talking about Family, Describing People, Places & Animals, Expressing Feelings, Inviting, Suggesting, 
Accepting & Refusing, Reading & Oral Skills in the tutorial classes. 
2. Internal examiner shall interview an examinee to test his or her spoken skills. 
3. There shall be separate passing for theory & Internal Assessment. 

 

***** 
SYLLABUS  

PRESCRIBED FOR  
B.A PART II EXAMINATION 

SEMESTER III  
ENGLISH LITERATURE  

UNIT I 
 

 

Text Prescribed : A Background to the study of English Literature by B.Prasad. 
Chapters Prescribed : 
Chapter II - The Novel 
Chapter III - The Short Story 
Chapter IV - Biography and Autobiography 

UNIT II 
 

Prescribed Textbook : Unheard Melodies by Board of Editors, Published by Orient Blackswan 
POETRY :  
 
The following poems are prescribed  
1. Palanquin Bearers - Sarojini Naidu 
2. Between These Lines – S Joseph 
3. The Epileptic – Keki N Daruwalla 
4. A Walk by Moonlight - Henry Derozio 
5. Endless Time - Rabindranath Tagore 

UNIT III 
 

Prescribed Textbook : Unheard Melodies by Board of Editors, Published by Orient Blackswan 
 

A)Introduction to Literary Terms – I  
Following Literary Terms are prescribed 
1. Point of View 
2. Anticlimax 
3. Climax 
4. Binary Opposition  
5. Euphemism 
6. Subaltern 
7. Oxymoron 
8. Picaresque Narrative 
9. Epistolary Novel 
10. Bildungsroman 
11. Ekphrastic Poem 
12. Stream of Consciousness Narrative 
13. Metafiction  
14. Objective Correlative 
15. Platonic Love 
16. Anti-Hero 
 

B)Introduction to Literary Theories – I  
Following Literary Theories are prescribed 
1. Archetypal Criticism 
2. Russian Formalism 
3. Structuralism 
4. Narratology 
 



------------------------------------------------------------------------------------------------------------------------------------------ 
    SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE -  2018  -  PART TWO - 143 
------------------------------------------------------------------------------------------------------------------------------------------ 

UNIT IV 
Prescribed Textbook : Unheard Melodies by Board of Editors, Published by Orient Blackswan 

 

SHORT STORIES : 
Following Short Stories are prescribed  
1. A Cup of Tea - Katherine Mansfield 
2. The Bird Comes to Yellow Sky - Stephen Crane 
3. A Job Well Done - Ruskin Bond 
4. The Antidote - R.K Narayan 
 
 

UNIT V 
MULTIPLE CHOICE QUESTIONS  
Based on Unit II, III & IV. 

 
BA Part II 

English Literature 
Semester III 

SGB Amravati University, Amravati 
 

TIME : 3 HOURS 
 
MAX MARKS THEORY : 80 MARKS                                                MIN PASSING MARKS : 32 MARKS 
MAX MARKS INTERNAL ASSESSMENT: 20 MARKS                MIN PASSING MARKS : 08 MARKS 
 

Distribution of Marks 
 

UNIT I (16 Marks) 
 

Unit I : A Background to the study of English Literature 
i) The students will have to answer TWO out of FOUR long answer questions  
(Each carries EIGHT marks) = 16 Marks 

UNIT II (16 Marks) 
Unit II : Poetry 
i) The students will have to answer ONE out of THREE long answer questions of 8 marks = 8 Marks 
ii) The students will have to attempt TWO out of FOUR passages for explanation with reference to the context 
(Each carries FOUR marks) = 8 Marks 
 

UNIT III (16 Marks) 
Unit III : 
 
A) Introduction to Literary Terms 
The students will have to answer TWO out of FOUR Literary Terms 
(Each carries FOUR marks) = 8 Marks 
 
B) Introduction to Literary Theory 
The students will have to answer ONE out of TWO Literary Theories = 8 Marks 
 

UNIT IV (16 Marks) 
Unit IV : SHORT STORIES 
The students will have to answer TWO out of THREE long answer questions. 
(Each carries EIGHT marks) = 16 Marks 
 

UNIT V (16 Marks) 
Unit V : Multiple Choice Questions (MCQ) 
The students will have to answer SIXTEEN MCQ’s 
(Each carries ONE mark) = 16 Marks 
 
Internal Assessment 
i) Viva- Voce = 10 Marks 
ii) Assignments (Assignments based on prescribed syllabus) = 10 Marks 

 
SYLLABUS  

PRESCRIBED FOR  
B.A PART II EXAMINATION 

SEMESTER IV  
ENGLISH LITERATURE  

UNIT I 
 
Text Prescribed : A Background to the study of English Literature by B.Prasad. 
Chapters Prescribed : 
Chapter I - The Essay 
Chapter V - Criticism 
Chapter VI - Style 
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UNIT II 
Prescribed Textbook : Unheard Melodies by Board of Editors, Published by Orient Blackswan 

 
POETRY :  
The following poems are prescribed  
1. Sonnet - Alice Dunbar-Nelson 
2. A Noiseless Patient Spider - Walt Whitman 
3. Brahma – Ralph Waldo Emerson 
4. Art  -  Herman Melville 
5. The Lonely House – Emily Dickinson 

 
UNIT III 

Prescribed Textbook : Unheard Melodies by Board of Editors, Published by Orient Blackswan 
 

A)Introduction to Literary Terms – II  
Following Literary Terms are prescribed 
1. Humanism 
2. Naturalism 
3. Refrain 
4. Motif 
5. Fantasy 
6. Aestheticism 
7. Absurdism 
8. Alienation Effect 
9. Pantomime 
10. Decorum 
11. Pathetic Fallacy 
12. Soliloquy 
13. Round & Flat Characters 
14. Hypertext 
15. Blog 
16. Affective Fallacy  
 

B)Introduction to Literary Theories – II  
Following Literary Theories are prescribed 
1. Post- Colonialism 
2. Post – Structuralism 
3. Feminism 
4. Psychoanalytic Criticism 

UNIT IV 
Prescribed Textbook : Unheard Melodies by Board of Editors, Published by Orient Blackswan 

 

ESSAYS : 
Following Essays are prescribed  
1. Walking Tour -  R.L Stevenson 
2. The Worship of the Wealthy – GK Chesterton 
3. On Revenge -  Francis Bacon 
4. On The Feeling of Immortality in Youth -  William Hazlitt 

UNIT V 
MULTIPLE CHOICE QUESTIONS  
Based on Unit II, III & IV. 

BA Part II 
English Literature 

Semester IV 
SGB Amravati University, Amravati 

TIME : 3 HOURS 
MAX MARKS THEORY : 80 MARKS                                                MIN PASSING MARKS : 32 MARKS 
MAX MARKS INTERNAL ASSESSMENT: 20 MARKS                MIN PASSING MARKS : 08 MARKS 
 

 
Distribution of Marks 

UNIT I (16 Marks) 
Unit I : A Background to the study of English Literature 
 
i) The students will have to answer TWO out of FOUR long answer questions  
(Each carries EIGHT marks) = 16 Marks 

UNIT II (16 Marks) 
Unit II : Poetry 
i) The students will have to answer ONE out of THREE long answer questions of 8 marks = 8 Marks 
ii) The students will have to attempt TWO out of FOUR passages for explanation with reference to the context 
(Each carries FOUR marks) = 8 Marks 

UNIT III (16 Marks) 
Unit III : 
A) Introduction to Literary Terms 
The students will have to answer TWO out of FOUR Literary Terms 
(Each carries FOUR marks) = 8 Marks 
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B) Introduction to Literary Theory 
The students will have to answer ONE out of TWO Literary Theories = 8 Marks 
 

 
UNIT IV (16 Marks) 

Unit IV : ESSAYS 
The students will have to answer TWO out of THREE long answer questions. 
(Each carries EIGHT marks) = 16 Marks 

 
UNIT V (16 Marks) 

Unit V : Multiple Choice Questions (MCQ) 
The students will have to answer SIXTEEN MCQ’s 
(Each carries ONE mark) = 16 Marks 
 

Internal Assessment 
i) Viva- Voce = 10 Marks 
ii) Assignments (Assignments based on prescribed syllabus) = 10 Marks 
 

***** 
   Syllabus Prescribed for B.A.Part-II Examination 

Functional English 
(Optional Subject ) 

Semester-III 
Total Marks - 100 
Theory – 50  
Practical – 30  
Internal-20  

Work-load : 4 lectures and 2 practical per week (For a  batch of 10 students)  
OBJECTIVES  

1) To familiarise the learners with the functioning of English sounds through phonetic 
transcription and listening.  

2) To enable the learners to achieve accuracy in oral production by encouraging the use 
of a dictionary of pronunciations.  

3) To enable the learners to achieve an optimum level of intelligibility and fluency in 
speech.  

Course contents   
Theory  
Unit-I  

1) Phonetic Transcription of a given passage of about – 50 Words   
2) Intonation Patterns  in Simple sentences       10 Marks  

 

PRACTICAL : Intensive drilling in phonetic skills.  
Books Recommended :  
1) A Textbook of English phonetics for Indian students By.T. Balasubramaniam (Macmillan)  
2) An Introduction to the pronunciation of English By. A.C.Gimson (ELBS)  
3) A History of English Language and Elements of Phonetics. By. Lalitha Ramamurthi 

(Macmillan)  
4) Spoken English R.K.Bansal and J.B.Harrison (O.L.)  
 
Unit-II    Introduction to Broadcasting        10 Marks  

i) The concept of Mass Communication scope & Process. Its status and brief introduction to 
its media (Print/ Radio).  

ii) Radio News. 
a) News sources  
b) Writing News 
c) Delivering the news  
d) Anchoring Radio News.  

Books Recommended :  
1) A Textbook of English phonetics for Indian students By.T. Balasubramaniam (Macmillan)  
2) An Introduction to the pronunciation of English By. A.C.Gimson (ELBS)  
3) A History of English Language and Elements of Phonetics. By. Lalitha Ramamurthi 

(Macmillan)  
4) Spoken English R.K.Bansal and J.B.Harrison (O.L.)  
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Unit-III          10 Marks  

i) Radio Reporting  
a) Radio Reporter  
b) Live  Reparting  
c) Radio Interview  

 

PRACTICALS : Intensive drilling in phonetic skills.  
Books Recommended :  

1) A Textbook of English phonetics for Indian students By.T. Balasubramaniam (Macmillan)  
2) An Introduction to the pronunciation of English By. A.C.Gimson (ELBS)  
3) A History of English Language and Elements of Phonetics. By. Lalitha Ramamurthi 

(Macmillan)  
4) Spoken English R.K.Bansal and J.B.Harrison (O.L.)  

 
Unit-IV   Features of writings        10 Marks  

a) Use of idioms & Phrases  
b) Common Errors in English  

Books Recommended :  
1) A Remedial English Grammar for Foreign students F.T.Wood (Macmillan)  
2) Creative English for Communication N. Krishnaswamy & T Sriraman (Macmillan)  
3) Macmillan Foundation English R.K. Dwivedi & A Kumar (Macmillan)  
4) Contemporary English Grammar structures and Composition. David Green (Macmillan)  
5) Leamers English Grammar and Composition N.D. V. Prasad (S Chand)  

 

Unit-V Transcoding Information         10 Marks  
a) Dialogue to Paragraph  
b) Paragraph to Dialogue  
c) Logical sequencing of sentences.  

Books Recommended  
1)  Remedial English Grammar for Foreign students F.T.Wood (Macmillan)  
2) Creative English for Communication N. Krishnaswamy & T Sriraman (Macmillan)  
3) Macmillan Foundation English R.K. Dwivedi & A Kumar (Macmillan)  
4) Contemporary English Grammar structures and Composition. David Green (Macmillan)  
5) Leamers English Grammar and Composition N.D. V. Prasad (S Chand)  

 

INTERNAL ASSESSMENT  
i) Assignment – Home Assignments given in the class – 20  

PRACTICAL  
ii) Reading a given Passage for testing and evaluation – 10  
iii) Introducing self and Persanal Interview – 20  

 
 

Syllabus Prescribed for B.A.Part-II Examination 
Functional English 
(Optional Subject ) 

Semester-IV 
 

Total  Marks - 100 
Theory – 50  
Practical – 30  
Internal-20  
 
OBJECTIVES  
 

1) To familiarise the learners with the functioning of English sounds through phonetic 
transcription and listening.  

2) To enable the learners to achieve accuracy in oral production by encouraging the use 
of a dictionary of pronunciations.  

3) To enable the learners to achieve an optimum level of intelligibility and fluency in 
speech.  
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Course content   
Theory  
Unit-I            10 Marks  

1. Assimilation  
2. Elision  
3. Phonemes & Allophones  

PRACTICALS : Practice in Phonetic Transcription of words, speaking and listening.  
Books Recommended :  

1) A Textbook of English phonetics for Indian students By.T. Balasubramaniam (Macmillan)  
2) English Phonetics for Indian students. ( A Work Book By T Balasubramanim (Macmillan)  
3) Better English pronunciation By. T.D. O Connor (OUP)  
4) Advanced Learners Dictionary (Fifth Edition OUP 1996 ) BY. Hornby A.S.  
5) Exercises in spoken English CIEFL  
6) Living English Speech By. Standard Allen (O.L.)  
7) Course in spoken English CIEFL Hyderabad. ( A set of 21 cassettes  

 
Unit-II   Introduction to Telecasting       10 Marks  
 

1. Types of Interview  
2. Anchoring T.V.Interview  
3. Writing script for T.V.News  
4. Live Reporing of a programmer or show  

 
PRACTICALS : Practice in Phonetic Transcription of sentences, speaking and listening tasks, 
using a dictionary   
 
Books Recommended :  

1) A Textbook of English phonetics for Indian students By.T. Balasubramaniam (Macmillan)  
2) English Phonetics for Indian students. ( A Work Book By T Balasubramanim (Macmillan)  
3) Better English pronunciation By. T.D. O Connor (OUP)  
4) Advanced Learners Dictionary (Fifth Edition OUP 1996 ) BY. Hornby A.S.  
5) Exercises in spoken English CIEFL  
6) Living English Speech By. Standard Allen (O.L.)  
7) Course in spoken English CIEFL Hyderabad. ( A set of 21 cassettes 

 
Unit-III   Aspecls of Language        10 Marks  

1. Language and Society  
2. Dialect & Standard Language  
3. Regislers and style . 

Books Recommended :  
1) Contemporary English Grammer structures and Composition, David Green (Macmillan)  
2) Macmillan Foundation English  
3) Success with Grammer and Composition K.R.Narayana Swami ( O.L.)  
4) Basic English Usage M.Swan (OUP)  
5) Macmillan Grammer, A Handbook E.A.Augustine K.V.Joseph (M)  

 
Unit-IV  General Language skills.        10 Marks  

1. Feature  writing . 
2. Expansion of  idea , proverbs  
3. Note Taking  

Books Recommended :  
1) A Remedial English Grammar for Foreign students F.T.Wood (Macmillan)  
2) Creative English for Communication N. Krishnaswamy & T Sriraman (Macmillan)  
3) Macmillan Foundation English R.K. Dwivedi & A Kumar (Macmillan)  
4) Contemporary English Grammar structures and Composition. David Green (Macmillan)  
5) Leamers English Grammar and Composition N.D. V. Prasad (S Chand)  

 
Unit-V  Business Correspondence.        10 Marks  

1. Notices, Agenda, Minutes  
2. Job applications letters & Preparing curriculum vitae.  
3. Business letters  
4. Quotations, Orders and tenders.  
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INTERNAL ASSESSMENT  
 

i) Assignment – Home Asssignments given in the classroom – 20  
PRACTICAL  

ii) Readings a given passage for Testing and evaluation – 10  
iii) Group Discussion an a given topic – 20  

 
 

B.A.Part-II Examination 
Functional English 

Semester-III 
(Distribution of Marks) 

 
Theory – 50         Min.Passing Marks – 20  
Practical – 30         Min. Passing Marks - 08 
Internal-20         Min.Passing Marks - 12 
 

UNIT – I 
1. The examinees shall have to attempt any ONE out of  TWO answer question of  TEN Marks 

        1x10 = 10 Marks  
 

UNIT – II Introduction to Broadcasting  
 

2. The examinees shall have to attempt any TWO out of FOUR Short Notes  of FIVE Marks each.  
        2x5 = 10 Marks   
  

UNIT – III 
3. The examinees shall have to attempt any  Tow out of FOUR  short Notes of FIVE Marks each.    

10x1 = 10 Marks   
UNIT – IV Features of Writing  

 
4. The examinees shall have to attempt any TEN questions on Grammatical exercises (one marks each)   

        10x1 = 10 Marks   
Unit – V Transcoding Information  

5. The examinees shall have to attempt as per the instruction given in the questions paper.   
 
INTERNAL ASSESSMENT        0 Marks  

i) Assignment on Linguistics topics (Language varieties, language & culture related topics, 
influence of mother tongue, etic)       10 Marks  

ii) Loud Reading ( pronunciation, accent, intonation etc.)    10 Marks  
 

PRACTICAL         30 Marks  
i) Readings a given passage for Testing and evaluation – 10  
ii) Introducing Self and Personal Interview -  20  

 
 

B.A.Part-II Examination 
Functional English 

Semester-IV 
           (Distribution of Marks)  

Theory – 50         Min.Passing Marks – 20  
Practical – 30         Min. Passing Marks - 08 
Internal-20         Min.Passing Marks - 12 

 
UNIT – I 

 
1. The examinees shall have to attempt any ONE  out of  TWO answer question of  TEN Marks. 

       1x10 = 10 Marks    
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UNIT – II Introduction to Telecasting  
 

2. The examinees shall have to attempt any TWO out of FOUR  short notes  of FIVE Marks  each.  
        2x5 = 10 Marks  

 
UNIT – III Aspecls of Language  

 
3. The examinees shall have to attempt any ONE out of TWO of TEN Marks  

10x1 = 10 Marks   
 
 
UNIT – IV General Language skills.  

 
4. The examinees shall have to attempt any TWO  question (one marks each)      

         2x5 = 10 Marks 
  

Unit – V Business Correspondence  
 

 Multiple choice questions (MCQs) based on Unit-I,II,III & IV  
 

INTERNAL ASSESSMENT           
i) Assignment on Linguistics topics (Language varieties, language & culture related topics, 

influence of mother tongue, etic)        
 20 Marks  

 

 
PRACTICAL         30 Marks  

ii) Looud Reading (Pronunciation, accent, intonation etc. 10  
iii) Group Discussion on a given topic – 20  

 
 

***** 
 

S.G.B Amravati University, Amravati 
B.A – Part II (Semester III & IV)  

 Supplementary English  
 

Theory : 80 Marks  
Internal : 20 Marks  
Prescribed Textbook :  
Golden Harvest: An English Coursebook for Undergraduates by Board of Editors, Published 
by Orient Blackswan.  

Semester III 
Unit One :  
1. A Real Good Smile : Bill Naughton  
2. What India Inc Wants :  

a. Our Muddled generation : Dinesh Kumar  
b. Employers look for potential employees, not exam results : Manish Sabharwal  

3. The Thief : Ruskin Bond  
4. If : Rudyard Kipling  
5. My Mind to Me a Kingdom Is : Edward Dyer  
Unit Two : 
6. An Accursed House : Emile Gaboriau  
7. Freedom at Midnight : Larry Collins and Dominique Lapierre 
8. Drama for a Winter Night : Langston Hughes 
9. Youssuf : James Russell Lowell  
From Unit Five : One - Act Play  
Death Trap : Saki  
Writing Skills : 
Essay Writing & Fax, Email, Report Writing  
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Supplementary English Examination 
(Distribution of Marks ) 
Semester III (B.A Part II) 

Time : 3 Hrs  
Theory : 80 Marks  -------------------------------------Minimum Passing Marks : 32 Marks  
Internal : 20 Marks ------------------------------------ Minimum Passing Marks : 08 Marks  
 

Q : 1 : The examinee shall have to attempt any TWO out of FOUR  
long answer questions of EIGHT marks each from the Unit One        (2 X 8 = 16 Marks) 
Q: 2: The examinee shall have to attempt any TWO out of FOUR  
long answer questions of EIGHT marks each from the Unit Two       (2 X 8 = 16 Marks) 
Q: 3: The examinee shall have to attempt any ONE out of TWO  
long answer questions of SIXTEEN marks from the prescribed  
One – Act Play  (Unit Five)                                                                               (1 X 16 = 16 Marks) 
Q: 4: SIXTEEN Multiple Choice Questions (MCQ) based on  
          Unit One & Two                 (16 X 1 = 16 Marks) 
Q:5(A): General Essay of about 300 words on any ONE out of  
                THREE given topics.                                                                          (1 x 10 = 10 Marks) 
Q:5(B): (i) : Fax, Email (Any One)  
                                      OR                 (1 X 6 = 6 Marks ) 
  (ii) : Report Writing 
                           Total Marks : 80 Marks  

 
 

Semester IV 
Unit Three : 
 
10.  A Simple Philosophy : Seathl 
11. The Last Salvation : R.P Sisodia  
12. Go, Kiss the World : Subroto Bagchi  
13. Flowers are Red : Harry Chopin  
14. I Am Getting Old Now : Robert Kroetsch 
 
Unit Four : 
 
15. Mother Teresa : F.G Herod 
16. My Struggle for an Education : Booker T. Washington  
17. Richard Cory : Edwin Arlington Robinson  
18. Father Returning Home : Dilip Chitre  
 
From Unit Five : 
A Marriage Proposal : Anton Chekov 
 

Writing Skills : 
Essay Writing & Expansion of an Idea   
 

Internal Assessment :  
 1.Viva – Voce  
2. Seminar Presentation 
 

Supplementary English Examination 
 

(Distribution of Marks ) 
 

Semester IV (B.A Part II) 
 

Time : 3 Hrs  
Theory : 80 Marks  -------------------------------------Minimum Passing Marks : 32 Marks  
Internal : 20 Marks -------------------------------- --- Minimum Passing Marks : 08 Marks 
  
Q:1 : The examinees shall have to attempt any TWO out of FOUR  
          long answer questions of EIGHT marks each from the Unit Three.   (2 x 8 = 16 Marks) 
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Q: 2: The examinees shall have to attempt any TWO out of FOUR  
           long answer questions of EIGHT marks each from the Unit Four.    (2 x 8 = 16 Marks) 
 
Q: 3: The examinees shall have to attempt any ONE out of TWO  
          long answer questions of SIXTEEN marks from the  
          prescribed One - Act Play (Unit Five).         (1 x 16 = 16 Marks) 
 
Q: 4: SIXTEEN Multiple Choice Questions (MCQ)  
          based on Unit Three & Four           (16 X 1 = 16 Marks) 
 
Q: 5: A) General essay of about 300 words on any  
                ONE out of THREE given topics.     (1 X 10 = 10 Marks) 
 
          B) Expansion of Idea ONE out of THREE         (1 X 6 = 6 Marks)  
                 Total Marks = 80 Marks 

 

***** 
             Appendix-B 

 

¤ÉÒ. B. ¦ÉÉMÉ – 2 ¨É®úÉ`öÒ (+É´É¶ªÉEò) 
ºÉjÉ 3 ®ä 

 

** MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ ** 
 

BEÚòhÉ MÉÖhÉ – 100 
±ÉäJÉÒ MÉÖhÉ – 80 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20 
´Éä³÷ - 3 iÉÉºÉ 

 
+¦ªÉÉºÉGò¨ÉÉºÉÉ`öÒ xÉä̈ É±Éä±Éä {ÉÉ`ö¬{ÉÖºiÉEò  -- "¨ÉÞnùMÉÆvÉ' ¦ÉÉMÉ 2 (Ê´É¦ÉÉMÉ "+', "¤É', +ÉÊhÉ "Eò' ºÉÉ`öÒ)
  
Ê´É¦ÉÉMÉ - +   ´ÉèSÉÉÊ®ôEò    -- 16 MÉÖhÉ  
Ê´É¦ÉÉMÉ - ¤É  ±ÉÊ±ÉiÉ     -- 16 MÉÖhÉ  
Ê´É¦ÉÉMÉ - Eò   EòÊ´ÉiÉÉ    -- 16 MÉÖhÉ 
Ê´É¦ÉÉMÉ – b÷ ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ   -- 16 MÉÖhÉ  
          ´ÉèSÉÉÊ®ôEò, ±ÉÊ±ÉiÉ ´É EòÊ´ÉiÉÉ ªÉÉ  -- 16 MÉÖhÉ  
  Ê´É¦ÉÉMÉÉǼ É®ô ´ÉºiÉÖÊxÉ¹`ö ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ 
 

Ê´É¦ÉÉMÉ "+' ´É "¤É' ªÉÉ´É®ú |ÉiªÉäEòÒ ºÉÉä³÷É MÉÖhÉÉÆSÉÉ BEò nùÒPÉÉækÉ®úÒ |É¶xÉ   -- 32 MÉÖhÉ  
Ê´É¦ÉÉMÉ "Eò' ªÉÉ´É®ô |ÉiªÉäEòÒ +É`ö MÉÖhÉÉÆSÉä nùÉäxÉ ±ÉPÉÖkÉ®úÒ |É¶xÉ   -- 16 MÉÖhÉ  
Ê´É¦ÉÉMÉ "b÷' ¨ÉvÉÒ±É ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ´É® |ÉúiªÉäEòÒ +É`ö MÉÖhÉÉÆSÉä únùÉäxÉ ±ÉPÉÖkÉ®úÒ |É¶xÉ  -- 16 MÉÖhÉ  
´ÉºiÉÖÊxÉ¹`ö |É¶xÉ - ={É®úÉäCiÉ +¦ªÉÉºÉGò¨ÉÉiÉÒ±É Ê´É¦ÉÉMÉ ‘+’,‘¤É’ +ÉÊhÉ "Eò' ªÉÉ´É®ú -- 16 MÉÖhÉ 

+ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö º´É¯û{ÉÉSÉä BEÚòhÉ 16 ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ 
Ê´ÉSÉÉ®ú±Éä VÉÉiÉÒ±É. |ÉiªÉäEò |É¶xÉÉºÉ BEò MÉÖhÉ ªÉÉ|É¨ÉÉhÉä ½þÉ 
|É¶xÉ 16 MÉÖhÉÉÆSÉÉ +ºÉä±É.  

 

Ê´É¦ÉÉMÉ "b÷' ºÉÉ`öÒ ºÉÆnù¦ÉÇOÉÆlÉ ¨½øhÉÚxÉ ‘={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ’  ºÉÆ{ÉÉnùEò - EäòiÉEòÒ ¨ÉÉäb÷Eò ´É <iÉ®ú, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä ½øÉ 
OÉÆlÉ +ºÉä±É. ªÉÉ OÉÆlÉÉiÉÒ±É |ÉEò®ôhÉ 22 ´Éä "´ÉHÞòi´É Eò±ÉÉ' ´É |ÉEò®ôhÉ 23 ´Éä "ºÉÚjÉºÉÆSÉÉ±ÉxÉ' ªÉÉ |ÉEò®ôhÉÉǼ É®ô |ÉiªÉäEòÒ 08 
MÉÖhÉÉÆSÉÉ BEò ±ÉPÉÖkÉ®ôÒ |É¶xÉ Ê´ÉSÉÉ®ôhªÉÉiÉ ªÉä<Ç±É. 
  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ :  BEÚòhÉ 20 MÉÖhÉÉÆSÉÒ +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ {É®úÒIÉÉ ®úÉ½þÒ±É.  

 MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ  :  
1) MÉÞ½þ{ÉÉ`ö       – 10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò {É®úÒIÉÉ -- 10 MÉÖhÉ  

 

±ÉäJÉÒ {É®úÒIÉÉ ´É +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ ªÉÉ nùÉäx½þÒ {É®úÒIÉÉÆ̈ ÉvªÉä º´ÉiÉÆjÉ{ÉhÉä =kÉÒhÉÇ ½þÉähÉ ä +É´É¶ªÉEò ®úÉ½þÒ±É. iªÉÉºÉÉ`Ò ÊEò¨ÉÉxÉ 
MÉÖhÉ JÉÉ±ÉÒ±É|É¨ÉÉhÉä +É´É¶ªÉEò +ºÉiÉÒ±É.  

 ±ÉäJÉÒ {É®úÒIÉÉ       – 80 {ÉèEòÒ 32 MÉÖhÉ +É´É¶ªÉEò 

 +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  -- 20 {ÉèEòÒ 08 MÉÖhÉ +É´É¶ªÉEò 
 
ºÉÚSÉxÉÉ :  1) MÉÞ½þ{ÉÉ`ö ½þÉ {ÉÉ`ö¬{ÉÖºiÉEòÉǼ ªÉÊiÉÊ®úCiÉ +xªÉ EòÉähÉiªÉÉ½þÒ ¦ÉÉÊ¹ÉEò ´É ´ÉÉbÂ÷.¨ÉªÉÒxÉ EòÉè¶É±ªÉ Ê´ÉEòÊºÉiÉ Eò®úhÉÉªÉÉ  
 Ê´É¹ÉªÉÉ´É®ú +ºÉÉ´ÉÉ.   
         2) ¨ÉÉèÊJÉEò {É®úÒIÉÉ ½þÒ MÉÞ½þ{ÉÉ`öÉ´É®ú +ÉvÉÉÊ®úiÉ +ºÉä±É. 
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¤ÉÒ. B. ¦ÉÉMÉ – 2 ¨É®úÉ`öÒ (+É´É¶ªÉEò) 
ºÉjÉ 4 lÉä 

 
 

** MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ ** 
 

BEÚòhÉ MÉÖhÉ – 100 
±ÉäJÉÒ MÉÖhÉ – 80 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20 
´Éä³÷ - 3 iÉÉºÉ 

 
+¦ªÉÉºÉGò¨ÉÉºÉÉ`öÒ xÉä̈ É±Éä±Éä {ÉÉ`ö¬{ÉÖºiÉEò  -- "¨ÉÞnùMÉÆvÉ' ¦ÉÉMÉ 2 (Ê´É¦ÉÉMÉ "+', "¤É', +ÉÊhÉ "Eò' ºÉÉ`öÒ)
  
Ê´É¦ÉÉMÉ - +   ´ÉèSÉÉÊ®ôEò    -- 16 MÉÖhÉ  
Ê´É¦ÉÉMÉ - ¤É  ±ÉÊ±ÉiÉ     -- 16 MÉÖhÉ  
Ê´É¦ÉÉMÉ - Eò   EòÊ´ÉiÉÉ    -- 16 MÉÖhÉ 
Ê´É¦ÉÉMÉ – b÷ ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ   -- 16 MÉÖhÉ  
          ´ÉèSÉÉÊ®ôEò, ±ÉÊ±ÉiÉ ´É EòÊ´ÉiÉÉ ªÉÉ  -- 16 MÉÖhÉ  
  Ê´É¦ÉÉMÉÉǼ É®ô ´ÉºiÉÖÊxÉ¹`ö ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ 
 
Ê´É¦ÉÉMÉ "+' ´É "¤É' ªÉÉ´É®ú |ÉiªÉäEòÒ ºÉÉä³÷É MÉÖhÉÉÆSÉÉ BEò nùÒPÉÉækÉ®úÒ |É¶xÉ   -- 32 MÉÖhÉ  
Ê´É¦ÉÉMÉ "Eò' ªÉÉ´É®ô |ÉiªÉäEòÒ +É`ö MÉÖhÉÉÆSÉä nùÉäxÉ ±ÉPÉÖkÉ®úÒ |É¶xÉ   -- 16 MÉÖhÉ  
Ê´É¦ÉÉMÉ "b÷' ¨ÉvÉÒ±É ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ´É® |ÉúiªÉäEòÒ +É`ö MÉÖhÉÉÆSÉä únùÉäxÉ ±ÉPÉÖkÉ®úÒ |É¶xÉ  -- 16 MÉÖhÉ  
´ÉºiÉÖÊxÉ¹`ö |É¶xÉ - ={É®úÉäCiÉ +¦ªÉÉºÉGò¨ÉÉiÉÒ±É Ê´É¦ÉÉMÉ ‘+’,‘¤É’ +ÉÊhÉ "Eò' ªÉÉ´É®ú -- 16 MÉÖhÉ 

+ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö º´É¯û{ÉÉSÉä BEÚòhÉ 16 ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ 
Ê´ÉSÉÉ®ú±Éä VÉÉiÉÒ±É. |ÉiªÉäEò |É¶xÉÉºÉ BEò MÉÖhÉ ªÉÉ|É¨ÉÉhÉä ½þÉ 
|É¶xÉ 16 MÉÖhÉÉÆSÉÉ +ºÉä±É.  

 
Ê´É¦ÉÉMÉ "b÷' ºÉÉ`öÒ ºÉÆnù¦ÉÇOÉÆlÉ ¨½øhÉÚxÉ ‘={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ’  ºÉÆ{ÉÉnùEò - EäòiÉEòÒ ¨ÉÉäb÷Eò ´É <iÉ®ú, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä ½øÉ 
OÉÆlÉ +ºÉä±É. ªÉÉ OÉÆlÉÉiÉÒ±É |ÉEò®ôhÉ 9 ´Éä "¨ÉÉÊ½øiÉÒ{ÉjÉEò' ´É |ÉEò®ôhÉ 10 ´Éä "ÊxÉ¨ÉÆjÉhÉ{ÉÊjÉEòÉ ´É EòÉªÉÇGò¨É{ÉÊjÉEòÉ' ªÉÉ 
|ÉEò®ôhÉÉǼ É®ô |ÉiªÉäEòÒ 08 MÉÖhÉÉÆSÉÉ BEò ±ÉPÉÖkÉ®ôÒ |É¶xÉ Ê´ÉSÉÉ®ôhªÉÉiÉ ªÉä<Ç±É. 
  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ :  BEÚòhÉ 20 MÉÖhÉÉÆSÉÒ +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ {É®úÒIÉÉ ®úÉ½þÒ±É.  

 MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ  :  
1) MÉÞ½þ{ÉÉ`ö       – 10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò {É®úÒIÉÉ -- 10 MÉÖhÉ  

 
±ÉäJÉÒ {É®úÒIÉÉ ´É +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ ªÉÉ nùÉäx½þÒ {É®úÒIÉÉÆ̈ ÉvªÉä º´ÉiÉÆjÉ{ÉhÉä =kÉÒhÉÇ ½þÉähÉä +É´É¶ªÉEò ®úÉ½þÒ±É. iªÉÉºÉÉ`Ò ÊEò¨ÉÉxÉ 
MÉÖhÉ JÉÉ±ÉÒ±É|É¨ÉÉhÉä +É´É¶ªÉEò +ºÉiÉÒ±É.  

 ±ÉäJÉÒ {É®úÒIÉÉ       – 80 {ÉèEòÒ 32 MÉÖhÉ +É´É¶ªÉEò 
 +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  -- 20 {ÉèEòÒ 08 MÉÖhÉ +É´É¶ªÉEò 

 
ºÉÚSÉxÉÉ :  1) MÉÞ½þ{ÉÉ`ö ½þÉ {ÉÉ`ö¬{ÉÖºiÉEòÉǼ ªÉÊiÉÊ®úCiÉ +xªÉ EòÉähÉiªÉÉ½þÒ ¦ÉÉÊ¹ÉEò ´É ´ÉÉbÂ÷.¨ÉªÉÒxÉ EòÉè¶É±ªÉ Ê´ÉEòÊºÉiÉ Eò®úhÉÉªÉÉ  
 Ê´É¹ÉªÉÉ´É®ú +ºÉÉ´ÉÉ.   
         2) ¨ÉÉèÊJÉEò {É®úÒIÉÉ ½þÒ MÉÞ½þ{ÉÉ`öÉ´É®ú +ÉvÉÉÊ®úiÉ +ºÉä±É. 
 

     ºÉÆ{ÉÉÊnùiÉ OÉÆlÉ - "¨ÉÞnùMÉÆvÉ' ¦ÉÉMÉ 2 
¤ÉÒ. B. ¦ÉÉMÉ 2  ¨É®úÉ`öÒ (+É´É¶ªÉEò) 

ºÉjÉ 3 
 

Ê´É¦ÉÉMÉ +) ´ÉèSÉÉÊ®úEò 
1) ¶ÉÖvnù SÉÉÊ®újªÉÉSÉÉ |ÉYÉÉ´ÉÆiÉ ®úÉVÉEòÉ®úhÉÒ iÉEÇòiÉÒlÉÇ ±ÉI¨ÉhÉ¶ÉÉºjÉÒ VÉÉä¶ÉÒ 
2) ¨ÉÒ{ÉhÉ º´Éi´ÉÉSªÉÉ ºÉÒ¨ÉäiÉ nù®ô´É³÷iÉÆ, iÉÉä{ÉªÉÈiÉSÉ iÉä 

ºÉÖMÉÆvÉÒ +ºÉiÉÆ ! 
+É.½ø.ºÉÉ³ÖÆ÷JÉä 

3) ¦ÉÉ¹ÉÉÊ¦É´ÉÞuùÒSÉÒ ºÉÉ¨ÉÉÊVÉEò où¹]õÒ  ¸ÉÒ.¨É.¨ÉÉ]äõ 
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Ê´É¦ÉÉMÉ ¤É) ±ÉÊ±ÉiÉ 
 

1) +ÉYÉÉ{ÉjÉ ®úÉ¨ÉSÉÆpù{ÉÆiÉ +¨ÉÉiªÉ 
2) ¨ÉÉZÉä nùkÉEò ´Éb÷Ò±É ËSÉ. Ê´É. VÉÉä¶ÉÒ 
3) Ênù´ÉºÉ +ºÉä ½þÉäiÉä nùªÉÉ {É´ÉÉ®ú 

 

Ê´É¦ÉÉMÉ Eò) EòÊ´ÉiÉÉ 
1) ºÉÆiÉ´ÉÉhÉÒ +) SÉÉäJÉÉ¨Éä³ýÉ  

¤É) ºÉÉäªÉ®úÉ¤ÉÉ<Ç 
2) +JÉä®ú Eò¨ÉÉ<Ç EÖòºÉÖ̈ ÉÉOÉVÉ 
3) {ÉÉJÉ®äú Eäò¶É´É ¨Éä̧ ÉÉ¨É 
4) VÉÉiÉÆ ¸ÉÒEòÉÆiÉ näù¶É¨ÉÖJÉ 
5) ºÉÉiÉ ¤ÉÉ®úÉSÉÒ xÉÉånù ±ÉI¨ÉhÉ ¨É½þÉÊb÷Eò 
6) ¶ÉÉÆiÉiÉÉ ÊºÉvnùÉlÉÇ ¦ÉMÉiÉ 

 

 
Ê´É¦ÉÉMÉ b÷) ´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ`öÒ 

 
1) ´ÉHÞòi´É Eò±ÉÉ ºÉÆnù¦ÉÇ OÉÆlÉ : "={ÉªÉÉäÊVÉiÉ 

¨É®úÉ`öÒ' ¨ÉvÉÒ±É |ÉEò®ôhÉ 22 ´Éä ºÉÆ{ÉÉ. EäòiÉEòÒ ¨ÉÉäb÷Eò ´É <iÉ®ú, {ÉnÂùÂ̈ ÉMÉÆvÉÉ 
|ÉEòÉ¶ÉxÉ, {ÉÖhÉä 2) ºÉÚjÉºÉÆSÉÉ±ÉxÉ ºÉÆnù¦ÉÇ OÉÆlÉ : "={ÉªÉÉäÊVÉiÉ 

¨É®úÉ`öÒ' ¨ÉvÉÒ±É |ÉEò®ôhÉ 23 ´Éä 
 
 
 

¤ÉÒ. B. ¦ÉÉMÉ 2 - ¨É®úÉ`öÒ (+É´É¶ªÉEò) 
ºÉjÉ – 4 

 

 
Ê´É¦ÉÉMÉ +) ´ÉèSÉÉÊ®úEò 

 
1) ºjÉÒ-{ÉȪ û¹É iÉÖ±ÉxÉÉ iÉÉ®úÉ¤ÉÉ<Ç Ë¶Énäù 
2) +É®úºÉÉ  b÷Éì. ¤ÉÉ¤ÉÉºÉÉ½äþ¤É +ÉÆ¤Éäb÷Eò®ú  
3) Ê´ÉYÉÉxÉªÉÖMÉÉiÉ ¦ÉÉ®ôiÉ VÉªÉÆiÉ xÉÉ®ô³÷ÒEò®ô 

 

 
Ê´É¦ÉÉMÉ ¤É) ±ÉÊ±ÉiÉ 

 
1) MÉÉb÷MÉä¤ÉÉ¤ÉÉÆSªÉÉ EòÒiÉÇxÉÉiÉ±Éä iÉk´ÉYÉÉxÉ |É¤ÉÉävÉxÉEòÉ®ô Eäò.ºÉÒ. `öÉEò®äô   
2) º¨É¶ÉÉxÉÉiÉÒ±É ºÉÉäxÉÆ +hhÉÉ ¦ÉÉ>ð ºÉÉ ä̀ö 
3) ºjÉÒ´ÉÉnùÒ SÉ³÷´É³÷ÒxÉä +É¨½øÉ±ÉÉ +É¨ÉSªÉÉ +ÊºiÉi´ÉÉSÉÒ 

VÉÉhÉÒ´É Ênù±ÉÒ 
Ê´ÉtÖiÉ ¦ÉÉMÉ´ÉiÉ 

     
Ê´É¦ÉÉMÉ Eò) EòÊ´ÉiÉÉ 

 
1) ºÉÆiÉ´ÉÉhÉÒ +) BEòxÉÉlÉ 

¤É) EòÉx½þÉä{ÉÉjÉÉ 
2) ºÉÉ®äôSÉ nùÒ{É EòºÉä ¨ÉÆnùÉ´É±Éä +ÉiÉÉ +ÊxÉ±É 
3) ÊVÉ´É±ÉMÉÉ  ¶ÉÉÆiÉÉ ¶Éä³ýEäò  
4) VÉÉMÉVÉÉMÉÒ ¦É.¨ÉÉ. {É®ôºÉÉ´É³ä÷ 
5) {Éä]õ´ÉÚ xÉEòÉ näù¶É  Ê¨ÉZÉÉÇ ®ú¡òÒ +½þ¨Énù ¤ÉäMÉ 
6) ¨ÉÉiÉÒ ®úÉVÉä¶É ¨É½þ±±Éä 

 
 

 
Ê´É¦ÉÉMÉ b÷) ´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ`öÒ 

 
1) ¨ÉÉÊ½þiÉÒ{ÉjÉEò ºÉÆnù¦ÉÇ OÉÆlÉ : "={ÉªÉÉäÊVÉiÉ 

¨É®úÉ`öÒ' ¨ÉvÉÒ±É |ÉEò®ôhÉ 9 ´Éä ºÉÆ{ÉÉ. EäòiÉEòÒ ¨ÉÉäb÷Eò ´É <iÉ®ú, {ÉnÂùÂ̈ ÉMÉÆvÉÉ 
|ÉEòÉ¶ÉxÉ, {ÉÖhÉä 2) ÊxÉ¨ÉÆjÉhÉ{ÉÊjÉEòÉ ´É 

EòÉªÉÇGò¨É{ÉÊjÉEòÉ 
ºÉÆnù¦ÉÇ OÉÆlÉ : "={ÉªÉÉäÊVÉiÉ 
¨É®úÉ`öÒ' ¨ÉvÉÒ±É |ÉEò®ôhÉ 10 ´Éä 
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ºÉÆiÉ MÉÉb÷MÉä ¤ÉÉ¤ÉÉ +¨É®úÉ´ÉiÉÒ Ê´ÉtÉ{ÉÒ`ö, +¨É®úÉ´ÉiÉÒ 

 
¤ÉÒ.B.¦ÉÉMÉ-2 ¨É®ôÉ`öÒ ´ÉÉRÂó¨ÉªÉ 

ºÉjÉ 3 ®äô  
 

** MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ ** 
 

BEÚòhÉ MÉÖhÉ – 100 
±ÉäJÉÒ MÉÖhÉ – 80 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20 
´Éä³÷ - 3 iÉÉºÉ 

 
+¦ªÉÉºÉGò¨ÉÉºÉÉ`öÒ xÉä̈ É±Éä±Éä OÉÆlÉ -   
1) ÊxÉ´Éb÷Eò ¨É®úÉ`öÒ EòlÉÉ -  ºÉÆ{ÉÉÊnùiÉ  
2) ºÉÆiÉ iÉÖEòÉ®úÉ¨ÉÉÆSÉä ÊxÉ´Éb÷Eò +¦ÉÆMÉ - ºÉÆ{ÉÉnùEò - +É.½þ. ºÉÉ³ÖÆýJÉä, ±ÉÉäEòÉªÉiÉ |ÉEòÉ¶ÉxÉ, ºÉÉiÉÉ®úÉ.  
 
 
+) ÊxÉ´Éb÷Eò ¨É®úÉ`öÒ EòlÉÉ    48 MÉÖhÉ 
¤É) ºÉÆiÉ iÉÖEòÉ®ôÉ¨ÉÉÆSÉä ÊxÉ´Éb÷Eò +¦ÉÆMÉ   32 MÉÖhÉ 
                                            ----------  
                80 MÉÖhÉ 
|É¶xÉÊxÉ½þÉªÉ MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ  
|É¶xÉ – 1 ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]ÒõEò®úhÉ           - 16 MÉÖhÉ  
 ÊxÉ´Éb÷Eò ¨É®ôÉ`öÒ EòlÉÉ ªÉÉ´É®ô |ÉiªÉäEòÒ SÉÉ®ô MÉÖhÉÉÆSÉä nùÉäxÉ ºÉÆnù¦ÉÇ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É.  

 ºÉÆiÉ iÉÖEòÉ®ôÉ¨ÉÉÆSÉä ÊxÉ´Éb÷Eò +¦ÉÆMÉ ªÉÉ´É®ô |ÉiªÉäEòÒ SÉÉ®ô MÉÖhÉÉÆSÉä nùÉäxÉ ºÉÆnù¦ÉÇ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É. 
|É¶xÉ – 2 ÊxÉ´Éb÷Eò ¨É®ôÉ`öÒ EòlÉÉ ªÉÉ´É®ôô BEò nùÒPÉÉækÉ®úÒ |É¶xÉ Ê´ÉSÉÉ®ô±ÉÉ VÉÉ<Ç±É.    - 16 MÉÖhÉ  
|É¶xÉ – 3 ÊxÉ´Éb÷Eò ¨É®ôÉ`öÒ EòlÉÉ ªÉÉ´É® |ÉiªÉäEòÒ +É`ö MÉÖhÉÉÆSÉä nùÉäxÉ ±ÉPÉÖkÉ®úÒ |É¶xÉ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É.  - 16 MÉÖhÉ 
|É¶xÉ – 4 ºÉÆiÉ iÉÖEòÉ®ôÉ¨ÉÉÆSÉä ÊxÉ´Éb÷Eò +¦ÉÆMÉ ªÉÉ´É®ô |ÉiªÉäEòÒ +É`öô MÉÖhÉÉÆSÉä nùÉäxÉ ±ÉPÉÖkÉ®ôÒ |É¶xÉ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É. - 16 MÉÖhÉ  
|É¶xÉ – 5 ´ÉºiÉÖÊxÉ¹`ö ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ         - 16 MÉÖhÉ  
       (={É®úÉäCiÉ ÊxÉ´Éb÷Eò ¨É®ôÉ`öÒ EòlÉÉ ´É ºÉÆiÉ iÉÖEòÉ®ôÉ¨ÉÉÆSÉä ÊxÉ´Éb÷Eò +¦ÉÆMÉ ªÉÉ´É®ú +ÉvÉÉÊ®úiÉ |ÉiªÉäEòÒ 

BEò MÉÖhÉ +ºÉä 16 ´ÉºiÉÖÊxÉ¹`ö ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ +ºÉiÉÒ±É.)  
 
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  :  
BEÚòhÉ 20 MÉÖhÉÉÆSÉÒ +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ {É®úÒIÉÉ ®úÉ½þÒ±É iªÉÉSÉÒ MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ JÉÉ±ÉÒ±É|É¨ÉÉhÉä  
1) MÉÞ½þ{ÉÉ`ö        – 10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò {É®úÒIÉÉ     – 10 MÉÖhÉ  
 
±ÉäJÉÒ {É®úÒIÉÉ ´É +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ ªÉÉ nùÉäx½þÒ {É®úÒIÉÉÆ¨ÉvªÉä º´ÉiÉÆjÉ{ÉhÉä =kÉÒhÉÇ ½þÉähÉä +É´É¶ªÉEò ®úÉ½þÒ±É. iªÉÉºÉÉ`Ò ÊEò¨ÉÉxÉ 
MÉÖhÉ JÉÉ±ÉÒ±É|É¨ÉÉhÉä +É´É¶ªÉEò +ºÉiÉÒ±É.  

 ±ÉäJÉÒ {É®úÒIÉÉ       – 80 {ÉèEòÒ 32 MÉÖhÉ +É´É¶ªÉEò 

 +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  -- 20 {ÉèEòÒ 08 MÉÖhÉ +É´É¶ªÉEò 
 
ºÉÚSÉxÉÉ :  1) MÉÞ½þ{ÉÉ`ö ½þÉ {ÉÉ`ö¬{ÉÖºiÉEòÉǼ ªÉÊiÉÊ®úCiÉ +xªÉ EòÉähÉiªÉÉ½þÒ ºÉÉÊ½øÊiªÉEò, ºÉÉ¨ÉÉÊVÉEò, ºÉÉÆºEÞòÊiÉEò, ºÉ¨ÉÉVÉ 

´ÉÉºiÉ´É ´ÉÉ ºÉ¨ÉºªÉÉǼ É®ú +ÉvÉÉÊ®úiÉ +ºÉÉ´ÉÉ. ªÉÉ¨ÉvªÉä {ÉÊ®ôºÉ®ôÉiÉÒ±É ºÉÉÊ½øÊiªÉEòÉSÉÒ ¨ÉÖ±ÉÉJÉiÉ PÉä>ðxÉ iªÉÉSÉä 
¶É¤nùÉÆEòxÉ Eò®ôhÉä, {ÉÊ®ôºÉ®ôÉiÉÒ±É ±ÉÉäEòEò±ÉÉÆSÉÒ ¨ÉÉÊ½øiÉÒ ´É Ê´É¶Éä¹É xÉÉåùnù´ÉhÉä, {ÉÊ®ôºÉ®ôÉiÉÒ±É ¨½øhÉÒ-´ÉÉC|ÉSÉÉ®ô 
ªÉÉÆSÉä ºÉÆEò±ÉxÉ Eò¯ûxÉ Ê´É¶Éä¹É xÉÉånù´ÉhÉä, ±ÉÉäEòMÉÒiÉä, ±ÉÉäEòEòlÉÉ ªÉÉÆSÉä ºÉÆEò±ÉxÉ Eò®ôhÉä. OÉÉ¨ÉÒhÉ ºÉÉÊ½øiªÉ, 
nùÊ±ÉiÉ ºÉÉÊ½øiªÉ, ºjÉÒ´ÉÉnùÒ ºÉÉÊ½øiªÉ <. ´É®ô Ê]õ{ÉhÉ iÉªÉÉ®ô Eò®ôhÉä. {ÉÊ®ôºÉ®ôÉiÉÒ±É ´ÉÉRÂó¨ÉªÉÒxÉ SÉ³÷´É³÷Ò, 
{ÉÊ®ôºÉ®ôÉSÉÉ ºÉÉÆºEÞòÊiÉEò ´ÉÉ®ôºÉÉ ªÉÉ´É®ô Ê]õ{ÉhÉ iÉªÉÉ®ô Eò®ôhÉä. {ÉÊ®ôºÉ®ôÉSªÉÉ ¦ÉÉ¹ÉäSÉä Ê´É¶Éä¹É xÉÉånù´ÉhÉä. 
´ÉÉRÂó¨ÉªÉÒxÉ ´ªÉÊHò¨Ék´ÉÉÆSÉä ÊSÉjÉhÉ Eò®ôhÉä. ºÉÉÆºEÞòÊiÉEò EòÉªÉÇGò¨ÉÉÆSÉä ´ÉÞkÉÉÆEòxÉ Eò®ôhÉä. ½øºiÉÊ±ÉÊJÉiÉÉSÉä 
¨ÉÖÊpiÉ¶ÉÉävÉxÉ Eò®ôhÉä. ±ÉÉäEòºÉÆºEÞòiÉÒSÉÒ ¨ÉÉÊ½øiÉÒ xÉÉånù´ÉhÉä <. ¤ÉÉ¤ÉÓSÉÉ ºÉ¨ÉÉ´Éä¶É +ºÉä±É.ù 

    2) MÉÞ½þ{ÉÉ`öÉ´É®ú +ÉvÉÉÊ®úiÉ ¨ÉÉèÊJÉEò {É®úÒIÉÉ PÉähªÉÉiÉ ªÉÉ´ÉÒ. 
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 ºÉÆiÉ MÉÉb÷MÉä ¤ÉÉ¤ÉÉ +¨É®úÉ´ÉiÉÒ Ê´ÉtÉ{ÉÒ`ö, +¨É®úÉ´ÉiÉÒ 
 

¤ÉÒ.B.¦ÉÉMÉ-2 ¨É®ôÉ`öÒ ´ÉÉRÂó¨ÉªÉ 
ºÉjÉ 4 lÉä 

 
** MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ ** 

 
BEÚòhÉ MÉÖhÉ – 100 
±ÉäJÉÒ MÉÖhÉ – 80 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20 
´Éä³÷ - 3 iÉÉºÉ 

 
+¦ªÉÉºÉGò¨ÉÉºÉÉ`öÒ xÉä̈ É±Éä±Éä OÉÆlÉ -   
1) +Éi¨ÉEòlÉxÉ -+É`ö´ÉhÉÒSÉä {ÉIÉÒ  -  ±ÉäJÉEò |É.<Ç.ºÉÉäxÉEòÉÆ¤É³äý, SÉäiÉxÉÉ |ÉEòÉ¶ÉxÉ.  
2) ±ÉÒ³ýÉSÉÊ®újÉÉiÉÒ±É ÊxÉ´Éb÷Eò EòlÉÉ - ºÉÆ{ÉÉnùEò - ®úÉVÉäÆpù ®úÉ>ðiÉ   
 
 
+) +Éi¨ÉEòlÉxÉ - +É`ö´ÉhÉÒSÉä {ÉIÉÒ   48 MÉÖhÉ 
¤É) ±ÉÒ³÷ÉSÉÊ®ôjÉÉiÉÒ±É ÊxÉ´Éb÷Eò EòlÉÉ   32 MÉÖhÉ 
                                            ----------  
                80 MÉÖhÉ 
|É¶xÉÊxÉ½þÉªÉ MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ  
|É¶xÉ – 1 ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]ÒõEò®úhÉ           - 16 MÉÖhÉ  

 +É`ö´ÉhÉÓôSÉä {ÉIÉÒ ªÉÉ´É®ô |ÉiªÉäEòÒ SÉÉ®ô MÉÖhÉÉÆSÉä nùÉäxÉ ºÉÆnù¦ÉÇ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É.  

 ±ÉÒ³÷ÉSÉÊ®ôjÉÉiÉÒ±É ÊxÉ´Éb÷Eò EòlÉÉ ªÉÉ´É®ô |ÉiªÉäEòÒ SÉÉ®ô MÉÖhÉÉÆSÉä nùÉäxÉ ºÉÆnù¦ÉÇ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É. 
|É¶xÉ – 2 +É`ö´ÉhÉÓôSÉä {ÉIÉÒ ªÉÉ´É®ôô BEò nùÒPÉÉækÉ®úÒ |É¶xÉ Ê´ÉSÉÉ®ô±ÉÉ VÉÉ<Ç±É.     - 16 MÉÖhÉ  
|É¶xÉ – 3 +É`ö´ÉhÉÓôSÉä {ÉIÉÒ ªÉÉ´É® |ÉiªÉäEòÒ +É`ö MÉÖhÉÉÆSÉä nùÉäxÉ ±ÉPÉÖkÉ®úÒ |É¶xÉ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É.   - 16 MÉÖhÉ 
|É¶xÉ – 4 ±ÉÒ³÷ÉSÉÊ®ôjÉÉiÉÒ±É ÊxÉ´Éb÷Eò EòlÉÉ ªÉÉ´É®ô |ÉiªÉäEòÒ +É`öô MÉÖhÉÉÆSÉä nùÉäxÉ ±ÉPÉÖkÉ®ôÒ |É¶xÉ Ê´ÉSÉÉ®ô±Éä VÉÉiÉÒ±É. - 16 MÉÖhÉ  
|É¶xÉ – 5 ´ÉºiÉÖÊxÉ¹`ö ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ         - 16 MÉÖhÉ  
       (={É®úÉäCiÉ +É`ö´ÉhÉÓôSÉä {ÉIÉÒ ´É ±ÉÒ³÷ÉSÉÊ®ôjÉÉiÉÒ±É ÊxÉ´Éb÷Eò EòlÉÉ ªÉÉ´É®ú +ÉvÉÉÊ®úiÉ |ÉiªÉäEòÒ 

BEò MÉÖhÉ +ºÉä 16 ´ÉºiÉÖÊxÉ¹`ö ¤É½Öþ{ÉªÉÉÇªÉÒ |É¶xÉ +ºÉiÉÒ±É.)  
 
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  :  
BEÚòhÉ 20 MÉÖhÉÉÆSÉÒ +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ {É®úÒIÉÉ ®úÉ½þÒ±É iªÉÉSÉÒ MÉÖhÉ Ê´É¦ÉÉMÉhÉÒ JÉÉ±ÉÒ±É|É¨ÉÉhÉä  
1) MÉÞ½þ{ÉÉ`ö        – 10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò {É®úÒIÉÉ     – 10 MÉÖhÉ  
 
±ÉäJÉÒ {É®úÒIÉÉ ´É +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ ªÉÉ nùÉäx½þÒ {É®úÒIÉÉÆ̈ ÉvªÉä º´ÉiÉÆjÉ{ÉhÉä =kÉÒhÉÇ ½þÉähÉä +É´É¶ªÉEò ®úÉ½þÒ±É. iªÉÉºÉÉ`Ò ÊEò¨ÉÉxÉ 
MÉÖhÉ JÉÉ±ÉÒ±É|É¨ÉÉhÉä +É´É¶ªÉEò +ºÉiÉÒ±É.  

 ±ÉäJÉÒ {É®úÒIÉÉ       – 80 {ÉèEòÒ 32 MÉÖhÉ +É´É¶ªÉEò 

 +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  -- 20 {ÉèEòÒ 08 MÉÖhÉ +É´É¶ªÉEò 
 
ºÉÚSÉxÉÉ :  1) MÉÞ½þ{ÉÉ`ö ½þÉ {ÉÉ`ö¬{ÉÖºiÉEòÉǼ ªÉÊiÉÊ®úCiÉ +xªÉ EòÉähÉiªÉÉ½þÒ ºÉÉÊ½øÊiªÉEò, ºÉÉ¨ÉÉÊVÉEò, ºÉÉÆºEÞòÊiÉEò, ºÉ¨ÉÉVÉ 

´ÉÉºiÉ´É ´ÉÉ ºÉ¨ÉºªÉÉǼ É®ú +ÉvÉÉÊ®úiÉ +ºÉÉ´ÉÉ. ªÉÉ¨ÉvªÉä {ÉÊ®ôºÉ®ôÉiÉÒ±É ºÉÉÊ½øÊiªÉEòÉSÉÒ ¨ÉÖ±ÉÉJÉiÉ PÉä>ðxÉ iªÉÉSÉä 
¶É¤nùÉÆEòxÉ Eò®ôhÉä, {ÉÊ®ôºÉ®ôÉiÉÒ±É ±ÉÉäEòEò±ÉÉÆSÉÒ ¨ÉÉÊ½øiÉÒ ´É Ê´É¶Éä¹É xÉÉåùnù´ÉhÉä, {ÉÊ®ôºÉ®ôÉiÉÒ±É ¨½øhÉÒ-´ÉÉC|ÉSÉÉ®ô 
ªÉÉÆSÉä ºÉÆEò±ÉxÉ Eò¯ûxÉ Ê´É¶Éä¹É xÉÉånù´ÉhÉä, ±ÉÉäEòMÉÒiÉä, ±ÉÉäEòEòlÉÉ ªÉÉÆSÉä ºÉÆEò±ÉxÉ Eò®ôhÉä. OÉÉ¨ÉÒhÉ ºÉÉÊ½øiªÉ, 
nùÊ±ÉiÉ ºÉÉÊ½øiªÉ, ºjÉÒ´ÉÉnùÒ ºÉÉÊ½øiªÉ <. ´É®ô Ê]õ{ÉhÉ iÉªÉÉ®ô Eò®ôhÉä. {ÉÊ®ôºÉ®ôÉiÉÒ±É ´ÉÉRÂó¨ÉªÉÒxÉ SÉ³÷´É³÷Ò, 
{ÉÊ®ôºÉ®ôÉSÉÉ ºÉÉÆºEÞòÊiÉEò ´ÉÉ®ôºÉÉ ªÉÉ´É®ô Ê]õ{ÉhÉ iÉªÉÉ®ô Eò®ôhÉä. {ÉÊ®ôºÉ®ôÉSªÉÉ ¦ÉÉ¹ÉäSÉä Ê´É¶Éä¹É xÉÉånù´ÉhÉä. 
´ÉÉRÂó¨ÉªÉÒxÉ ´ªÉÊHò¨Ék´ÉÉÆSÉä ÊSÉjÉhÉ Eò®ôhÉä. ºÉÉÆºEÞòÊiÉEò EòÉªÉÇGò¨ÉÉÆSÉä ´ÉÞkÉÉÆEòxÉ Eò®ôhÉä. ½øºiÉÊ±ÉÊJÉiÉÉSÉä 
¨ÉÖÊpiÉ¶ÉÉävÉxÉ Eò®ôhÉä. ±ÉÉäEòºÉÆºEÞòiÉÒSÉÒ ¨ÉÉÊ½øiÉÒ xÉÉånù´ÉhÉä <. ¤ÉÉ¤ÉÓSÉÉ ºÉ¨ÉÉ´Éä¶É +ºÉä±É.ù 

    2) MÉÞ½þ{ÉÉ`öÉ´É®ú +ÉvÉÉÊ®úiÉ ¨ÉÉèÊJÉEò {É®úÒIÉÉ PÉähªÉÉiÉ ªÉÉ´ÉÒ. 
 
 
 



------------------------------------------------------------------------------------------------------------------------------------------ 
SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE -  2018  -  PART TWO – 156 
------------------------------------------------------------------------------------------------------------------------------------------ 

 
¤ÉÒ.B.¦ÉÉMÉ 2  ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉ 

ºÉjÉ 3 
 

1) ÊxÉ´Éb÷Eò ¨É®úÉ`öÒ EòlÉÉ (ºÉÆ{ÉÉÊnùiÉ) 
 

+.Gò. EòlÉÉEòÉ®ú EòlÉÉ 
1 nù.¨ÉÉ. Ê¨É®úÉºÉnùÉ®ú ¨ÉÉZªÉÉ ¤ÉÉ{ÉÉSÉÒ {Éåb÷ 
2 ¶ÉÆEò®ú {ÉÉ]õÒ±É näù¶ÉÒ ={ÉÉªÉ 
3 ´ªÉÆEò]äõ¶É ¨ÉÉb÷MÉÖ³ýEò®ú ®úÉ¨ÉÉ ¨Éè±ÉEÖò±ÉÒ 
4 =uùù´É ¶Éä³ýEäò ¨ÉÉªÉ 
5 ´ÉÉ¨ÉxÉ ½þÉä́ ÉÉ³ý ¨ÉVÉ±ªÉÉSÉÆ PÉ®ú 
6 MÉÆMÉÉvÉ®ú MÉÉb÷MÉÒ³ý ÊEòb÷±Éä±ÉÒ ¨ÉÉhÉºÉä 

7 VÉªÉÆiÉ xÉÉ®ú³ýÒEò®ú ]ÅõÉìªÉSÉÉ PÉÉäb÷É 
8 Eò¨É±É näùºÉÉ<Ç ¨ÉÉhÉºÉÉSÉÒ MÉÉä¹]õ 
9 ´ÉÉ.EÞò. SÉÉä®úPÉbä÷ ºÉÆºEòÉ®ú 
10 ®úÉVÉxÉ MÉ´ÉºÉ ½ÖÆþnùEòÉ 

 
2) ºÉÆiÉ iÉÖEòÉ®úÉ¨ÉÉÆSÉä ÊxÉ´Éb÷Eò +¦ÉÆMÉ - ºÉÆ{ÉÉnùEò - +É. ½þ. ºÉÉ³ÖÆýJÉä, ±ÉÉäEòÉªÉiÉ |ÉEòÉ¶ÉxÉ, ºÉÉiÉÉ®úÉ,  

 
¤ÉÒ.B.¦ÉÉMÉ 2  ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉ 

ºÉjÉ 4 
 

1) +Éi¨ÉEòlÉxÉ - +É`ö´ÉhÉÒSÉä {ÉIÉÒ - |É.<Ç.ºÉÉäxÉEòÉÆ¤É³äý, SÉäiÉxÉÉ |ÉEòÉ¶ÉxÉ 
 

2) ±ÉÒ³ýÉ SÉÊ®újÉÉiÉÒ±É ÊxÉ´Éb÷Eò EòlÉÉ  ò- ºÉÆ{ÉÉnùEò ®úÉVÉåpù ®úÉ>ðiÉ, ¨ÉävÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, +¨É®úÉ´ÉiÉÒ - 6 
 

***** 
 
       Appendix-C 

बी.ए. ɮͪवतीय वष[ ( अǓनवाय[ ǑहÛदȣ ) 
 

तृतीय सğ          कुल अंक 100 
      ͧलͨखत परȣ¢ा 80 

         आंतǐरक मूãयांकन 20 
Ǔनयोिजत पाɫयपुèतक ‘आभा’ राघव पिÞलशस[ अॅÛड ͫडèĚȣÞयूटस[, नागपुर | यह 

पुèतक अÚययन तथा अÚयापन के ͧलए Ǔनधा[ǐरत कȧ गई है | यह पुèतक तृतीय तथा चतुथ[ 
सğ के ͧलए Ǔनधा[ǐरत कȧ गई है | 

१. Ĥथम इकाई –गɮय ͪवभाग ( 1 से 6 पाठ ) 
२. ɮͪवतीय इकाई –पɮय ͪवभाग ( 1 से 6 कͪवता ) 
३. तृतीय इकाई –åयावहाǐरक भाषा और ǑहÛदȣ 

I. पãलवन  
II. सं¢ेपण 

४. चतुथ[ इकाई –सामाÛय भाषायी  £ान  
I. समĮुत ͧभÛनाथ[क शÞद 
II. समानाथȸ शÞदɉ मɅ सूêम अंतर  
III. एक शÞद और ͪवͧभÛन Ĥयोग  
IV. अÛवय  
V. संͬध  
VI. समास  
VII. पदाÛवय  
VIII. ͪवĒह  
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५. पाँचवी  इकाई – संपूण[ पाɫयĐम से वèतुǓनçठ/अǓत लघ×ुतरȣ Ĥæन  
अंक ͪवभाजन एव ंĤæनपğ का èवǾप (तृतीय सğ) 

समय 3 घंटे                       

पूणाɍक-80 
 

Ĥæन Đ. 1अ) दȣघȾ×तरȣ Ĥæन ( एक ) Ĥथम इकाई से ( 1 x 8 = 8 अंक ) 
 आ) लघु×तरȣ Ĥæन ( दो  ) Ĥथम इकाई से ( 2 x4 = 8 अंक ) 
Ĥæन Đ. 2 ) दो कͪवताओ ंका केÛġȣय भाव ɮͪवतीय इकाई से ( 2 x 8 = 16 ) 
Ĥæन Đ. 3 ) अ) पãलवन - 8 अंक 
        आ) सं¢ेपण –8 अंक   

Ĥæन Đ. 4 ) सामाÛय भाषायी  £ान 
I. समĮुत ͧभÛनाथ[क शÞद–            2 अंक 

II. समानाथȸ शÞदɉ मɅ सूêम अंतर–   2 अंक 

III. एक शÞद और ͪवͧभÛन Ĥयोग –   2 अंक 

IV. अÛवय –            2 अंक 

V. पदाÛवय –           2 अंक 

VI. संͬध –           2 अंक 

VII. समास–              2 अंक 

VIII. ͪवĒह –              2 अंक 

Ĥæन Đ. 5 ) संपूण[ पाɫयĐम से ( वèतुǓनçठ/अǓतलघु×तरȣ ) 16 Ĥæन पूछे जायɅगे | 
Ĥ×येक Ĥæन के ͧलए एक अंक होगा | ( 1 x 16 = 16 अंक ) 
सूचना :-1) इकाई एक, दो, तीन एव ंचार से सभी Ĥæन ͪवकãप के साथ पूछे जायɅगे | 
      2) इकाई एक मɅ िजन पाठɉ से दȣघȾ×तरȣ Ĥæन पूछे जायɅगे उनसे लघु×तरȣ Ĥæन न   

पूछे जायɅ | 
आतंǐरक मूãयांकन :- कुल अंक 20  

I. सा¢ा×कार ( लेखक/पğकार/कृषक/ ĤाÚयापक/नाटककार/पुͧलस/ नेता/कामकाजी मǑहला )-10 

अंक 
II. ͪवभागीय गǓतͪवͬधयɉ मɅ सहभाͬगता-05 अंक 
III. ͧभ×तीपğक Ǔनͧम[ती- 05 अंक 

बी. ए. ɮͪवतीय वष[ ( अǓनवाय[ ǑहÛदȣ ) 
 

चतुथ[ सğ           कुल अंक 100 
        ͧलͨखत परȣ¢ा 80 

           आंतǐरक मूãयांकन 20 
 

Ǔनयोिजत पाɫयपुèतक ‘आभा’ राघव पिÞलशस[ अॅÛड ͫडèĚȣÞयूटस[, नागपुर | यह 
पुèतक अÚययन तथा अÚयापन के ͧलए Ǔनधा[ǐरत कȧ गई है | संपूण[ पाɫयĐम पाँच इकाईयɉ 
मɅ ͪवभािजत है | 

1) Ĥथम इकाई–गɮय ͪवभाग ( 7 से 12 पाठ ) 
2) ɮͪवतीय इकाई–पɮय ͪवभाग ( 7 से 12 कͪवता ) 
3) तृतीय इकाई– åयावहाǐरक भाषा और ǑहÛदȣ 
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I. ͪव£ापन लेखन  
II. वृतांत लेखन  

4) चतुथ[ इकाई–सामाÛय भाषायी  £ान 
I. पदनाम  
II. पाǐरभाͪषक शÞदावलȣ  
III. समूहाथ[क शÞद  
IV. ÚवÛया×मक शÞद 
V. सàमानसूचक शÞद 
VI. अनेक शÞदɉ के ͧलए एक शÞद 
VII. वाÈय पǐरवत[न  
VIII. ǑहÛदȣ और मराठȤ मɅ ĤयुÈत समान शÞदɉ मɅ अंतर  

5) इकाई पाँच- संपूण[ पाɫयĐम से वèतुǓनçठ / अǓतलघु×तरȣ Ĥæन  
 

अंक ͪवभाजन एव ंĤæनपğ का èवǾप ( चतुथ[ सğ ) 
समय 3 घंटे                        

पूणाɍक-80 
Ĥæन Đ. 1अ) दȣघȾ×तरȣ Ĥæन ( एक ) Ĥथम इकाई से ( 1 x 8 = 8 अंक ) 
 आ) लघु×तरȣ Ĥæन ( दो  ) Ĥथम इकाई से ( 2 x 4 = 8 अंक ) 
Ĥæन Đ. 2 ) दो कͪवताओ ंका केÛġȣय भाव ɮͪवतीय इकाई से ( 2 x 8 = 16 ) 
Ĥæन Đ. 3 )åयावहाǐरक भाषा और ǑहÛदȣ    

I. ͪव£ापन लेखन  - 8 अंक 
II. वृतांत लेखन –    8 अंक   

Ĥæन Đ. 4 ) सामाÛय भाषायी  £ान 
I. पदनाम-        2 अंक 
II. पाǐरभाͪषक शÞदावलȣ-      2 अंक 
III. समूहाथ[क शÞद -      2 अंक 
IV. ÚवÛया×मक शÞद-      2 अंक 
V. सàमानसूचक शÞद-            2 अंक 
VI. अनेक शÞदɉ के ͧलए एक शÞद    2 अंक 
VII. वाÈय पǐरवत[न       2 अंक 
VIII. ǑहÛदȣ और मराठȤ मɅ ĤयुÈत समान शÞदɉ मɅ अंतर-    2 अंक 

Ĥæन Đ. 5)  संपूण[ पाɫयĐम से ( वèतुǓनçठ/अǓतलघु×तरȣ ) 16 Ĥæन पूछे जायɅगे | 
Ĥ×येक Ĥæन के ͧलए एक अंक होगा | ( 1 x 16 = 16 अंक ) 
सूचना :-1)  इकाई एक, दो, तीन एव ंचार से सभी Ĥæन ͪवकãप के साथ पूछे जायɅगे | 

3) इकाई एक मɅ िजन पाठɉ से दȣघȾ×तरȣ Ĥæन पूछे जायɅगे उनसे लघु×तरȣ Ĥæन न  
पूछे जायɅ | 

आतंǐरक मूãयांकन :- कुल अंक 20  
I. Ǔनबंध पǐरयोजना ( ǑहÛदȣ का मह××व/ǑहÛदȣ कȧ दशा और Ǒदशा/तकनीकȧ 

ǑहÛदȣ/वैæवीकरण और ǑहÛदȣ ) - 10 अंक 

II. Įवण कौशल-05 अंक 

III.  आश ुभाषण कौशल-05 अंक 
***** 
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बी.ए. ɮͪवतीय वष[ Ĥयोजनमूलक ǑहÛदȣ 
तृतीय सğ         कुल अंक 100 

ͧलͨखत परȣ¢ा 80 
आंतǐरक मूãयांकन 20 

1)  इकाई 1 ǑहÛदȣ के Ĥयोजनमूलक भाषाǾप, ͪवशेषताए,ँ ͪवͪवधǾप :- 
I. वै£ाǓनक और तकनीकȧ ǑहÛदȣ 
II. ĤशासǓनक और काया[लयी ǑहÛदȣ  
III. ͪवͬध कȧ ǑहÛदȣ  
IV. वाͨणÏय और åयावसाǓयक ǑहÛदȣ  
V. जनसंचार माÚयमɉ कȧ ǑहÛदȣ  
2) इकाई 2जनसंचार माÚयम : èवǾप एव ंभेद 

 जनसंचार :- अथ[, पǐरभाषा, जनसंचार ĤͩĐया का èवǾप  
 जनसंचार माÚयम :- ͪवͧभÛन Ǿप  

I. परंपरागत जनसंचार माÚयम  
II. आधुǓनक जनसंचार माÚयम  
III. जनसंचार माÚयमɉ कȧ भाषा  

3) इकाई 3 समाचार लेखन : 
 ͧसƨाÛत और åयवहार :- समाचार से ता×पय[, पǐरभाषा   
समाचार : èवǾपगत ͪवशेषताए ँऔर ल¢ण, समाचार के भेद, समाचार- लेखन 

Ĥͪवͬध |  
 

अंक ͪवभाजन एव ंĤæनपğ का èवǾप ( तृतीय सğ ) 
समय 3 घंटे         पूणाɍक-80 
Ĥæन Đ. 1इकाई एक से ( दो ) दȣघȾ×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे |(2 x 8 =16 ) 
Ĥæन Đ. 2 इकाई दो से ( दो ) दȣघȾ×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे |2 x 8 =16 ) 
Ĥæन Đ. 3इकाई तीन से ( दो ) दȣघȾ×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे |(2 x 8 =16 ) 
Ĥæन Đ. 4 इकाई एक, दो और तीन से ( चार ) लघु×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे | ( 4x4=16 ) 
Ĥæन Đ. 5 संपूण[ पाɫयĐम से  वèतुǓनçठ/अǓतलघु×तरȣ )16 Ĥæन पूछे जायɅगे | Ĥ×येक Ĥæन के ͧलए एक अंक 
होगा | ( 1 x 16 = 16 अंक ) 
 

आतंǐरक मूãयांकन :- कुल अंक 20  
I. ͪवभागीय गǓतͪवͬधयɉ मɅ सहभाͬगता- 05 अंक  
II. समाचार लेखन- 05 अंक 
III. जनसंचार माÚयमɉ मɅ Ĥकाͧशत ͪवͧभÛन ǑहÛदȣ समाचारɉ का संकलन- 05 अंक 
IV. Ĥयोजनमूलक ǑहÛदȣ पर ͧभ×तीपğक Ǔनͧम[ती- 05 अंक 

 

बी.ए. ɮͪवतीय वष[ Ĥयोजनमूलक ǑहÛदȣ  
चतुथ[ सğ         कुल अंक 100 

ͧलͨखत परȣ¢ा 80 
आंतǐरक मूãयांकन 20 

1)  इकाई 1 काया[लयी काय[ͪवͬधकȧ भाषा  :- 
क) Ĥशासन åयवèथा एव ंकाया[लय संगठन  

I. केÛġȣय शासन  
II. राÏय शासन  
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2) इकाई 2सरकारȣ पğाचार : ͧसƨाÛत और åयवहार  

 सरकारȣ पğाचार से ता×पय[, सरकारȣ पğाचार कȧ सामाÛय ͪवशेषताएँ  

 सरकारȣ पğाचार :- ͪवͧभÛन Ǿप और èवǾप  

I. सरकारȣ पğ 

II. अध[सरकारȣ पğ  

III. सरकारȣ पğ के अÛय Ǿप   

3) इकाई 3 ͪव£ापन लेखन :- ͧसƨाÛत और åयवहार 

ͪव£ापन :-अथ[ एव ंपǐरभाषा, ͪव£ापन कȧ èवǾपगत ͪवशेषताएँ, ͪव£ापन लेखक का दाǓय×व, ͪव£ापन 
लेखन ĤͩĐया एव ं Ĥͪवͬध, ͪव£ापन संरचना और उसके अंग,ͪव£ापन कȧ भाषा,ͪव£ापनीय भाषा कȧ 
ͪवशेषताएँ,  ͪव£ापन के Ĥकार  

अंक ͪवभाजन एव ंĤæनपğ का èवǾप ( चतुथ[ सğ ) 
 

समय 3 घंटे         पूणाɍक-80 
 

Ĥæन Đ. 1 इकाई एक से ( दो ) दȣघȾ×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे | (2 x 8 =16 ) 
Ĥæन Đ. 2 इकाई दो से ( दो ) दȣघȾ×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे | (2 x 8 =16 ) 
Ĥæन Đ. 3इकाई तीन से ( दो ) दȣघȾ×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे | (2 x 8 =16 ) 
Ĥæन Đ. 4 इकाई  एक, दो और तीन से चार लघु×तरȣ Ĥæन ͪवकãप के साथ पूछे जायɅगे | ( 4x4=16 )   
Ĥæन Đ. 5)  संपूण[ पाɫयĐम से ( वèतुǓनçठ/अǓतलघु×तरȣ ) 16 Ĥæन पूछे जायɅगे | Ĥ×येक Ĥæन के ͧलए एक अंक होगा 
| ( 1 x 16 = 16 अंक ) 
 

आतंǐरक मूãयांकन :- कुल अंक 20  
I. समाचार पğɉ मɅ Ĥकाͧशत ͪव£ापनɉ का संकलन - 05 अंक  

II. केÛġ तथा राÏय शासन के ɮवारा Ĥकाͧशत ͪव£ापनɉ  का संकलन - 05 अंक 

III. बɇक åयवसाǓयक या ͩकसी सरकारȣ कम[चारȣ से सा¢ा×कार -10 अंक  

बी.ए.ɮͪवतीय वष[- तृतीय तथा चतुथ[ सğ (Ĥयोजनमूलक ǑहÛदȣ) 
 संदभ[ Ēंथ सूची :-  

 

1. ǑहÛदȣ के Ĥयोजनमूलक भाषा Ǿप . माधव सोनटÈके   डॉ.- ड  

2. अनुĤायोͬगक ǑहÛदȣ-  डॉ .कृçण कुमार गोèवामी  

3. åयावहाǐरक ǑहÛदȣ और रचना- डॉ .कृçण कुमार गोèवामी  

4. राजभाषा ǑहÛदȣ- कैलाशचंद भाǑटया  
5. Ĥयोजनमूलक åयावहाǐरक ǑहÛदȣ  .ओमĤकाश ͧसंहल.डॉ.  

6. Ĥयोजनमूलक ǑहÛदȣ- डॉ  .ͪवनोद गोदरे  

7. ǑहÛदȣ मɅ åयावहाǐरक अनुवाद- डॉ  .आलोक रèतोगी  

8. अनुवाद ͪव£ान- डॉ  .भोलानाथ Ǔतवारȣ  

9. Ĥयोजनमूलक भाषा- डॉ  .ͪवनोद गोदरे  

10. Ĥयोजनमूलक ǑहÛदȣ के ͪवͪवध आयाम- डॉ.माधव सोनटÈके  
11. राजभाषा ǑहÛदȣ और राजकȧय पğ åयवहार- डॉ  .घनæयाम  

12. Ĥयोजना×मक और Ĥयोजनमूलक ǑहÛदȣ- डॉ  .रामĤकाश  

13. åयावसाǓयक ǑहÛदȣ- डॉ  .भोलानाथ Ǔतवारȣ  

14.  सं¢ेपण और पãलवन- डॉ  .कैलाश भाǑटया  

15. अनुͬच ंतन Ĥो.शंकर बु ंदेले  
16. अनुसृजन-Ĥो.शंकर बुदेंले  
17. Ĥायोͬगक अनुवाद ͪव£ान- डॉ  .मनोहर सराफ  

18. अनुवाद भाषाएँ-ई.एन.ͪवæवनाथ 
19. अनुवाद ͪव£ान- डॉ  .रȣतारानी पालȣवाल  

20. Ĥयोजनी ǑहÛदȣ èवǾप और åयापकता- गोपाल शमा[  
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बी.ए. ɮͪवतीय वष[ (ǑहÛदȣ साǑह×य ) 
तृतीय सğ         कुल अंक 100 

ͧलͨखत परȣ¢ा 80 
                               आंतǐरक मूãयांकन 20 
 

Ǔनयोिजत पाɫयपुèतक ‘नटरंग’ राघव पिÞलशस[ अॅÛडͫडèĚȣÞयूटस[, नागपुर | यह पुèतक अÚययन तथा 
अÚयापन के ͧलए Ǔनधा[ǐरत कȧ गई है | संपूण[ पाɫयĐम चार इकाईयɉ मɅ ͪवभािजत है | 

1) Ĥथम इकाई –एकांकȧ संकलन  1 से 10  एकांकȧ 

2) ɮͪवतीय इकाई –ǑहÛदȣ साǑह×य का इǓतहास :- 

I. ǑहÛदȣ साǑह×य अÚययन कȧ परंपरा  

II. ǑहÛदȣ साǑह×य का काल ͪवभाजन  

III. आǑदकाल :- समय सीमा, नामकरण और Ĥवृ ि×तया ँ( इन सभी का सामाÛय पǐरचय ) 

3) तृतीय इकाई :-साǑह×यकारɉ का पǐरचय 

I. आचाय[ रामचंġ शुÈल (आलोचक ) 

II. Ĥेमचंद ( कथाकार ) 

III. रामधारȣ ͧसंह ‘Ǒदनकर’ ( कͪव )  

IV. डॉ.शंकर शेष ( नाटककार) 

V. कृçण सोबती ( मǑहला लेͨखका ) 

4) चतुथ[ इकाई-साǑह×य शाèğ  
I. छंद 
II. अलंकार  
III. काåय हेत ु 
IV. काåय Ĥयोजन 

 

अंक ͪवभाजन एव ंĤæनपğ का èवǾप ( तृतीय सğ ) 
समय 3 घंटे         पूणाɍक-80 
Ĥæन Đ. 1 अ) संदभ[ सǑहत åयाÉया  ( दो ) Ĥथम इकाई से | (2 x 8 = 16 ) 
                आ) दȣघȾ×तरȣ Ĥæन ( दो ) Ĥथम इकाई से | ( 2x 8 =  16  ) 
Ĥæन Đ. 2 अ)  दȣघȾ×तरȣ Ĥæन ( एक ) ɮͪवतीय इकाई से | (1 x 8 =  8 ) 
                 आ) लघु×तरȣ Ĥæन ( दो ) ɮͪवतीय  इकाई से | ( 2x 4  =  8  ) 
Ĥæन Đ. 3  अ)  दȣघȾ×तरȣ Ĥæन ( एक ) तृतीय इकाई से | (1 x 8 =  8 ) 
Ĥæन Đ. 4 )  अ) लघु×तरȣ Ĥæन ( दो ) चतथु[  इकाई से | ( 2x 4  =  8  ) 
Ĥæन Đ. 5 )  संपूण[ पाɫयĐम से ( वèतुǓनçठ/अǓतलघु×तरȣ ) 16 Ĥæन पूछे जायɅगे | Ĥ×येक Ĥæन के ͧलए एक अंक होगा 
| ( 1 x 16 = 16 अंक ) 
सूचना :- 

I. इकाई एक, दो,  तीन एव ंचार से सभी Ĥæन ͪवकãप के साथ पूछे जायɅगे | 
II. िजन एकांͩकयɉ से संदभ[ सǑहत åयाÉया पूछȤ गई हो  उनसे  दȣघȾ×तरȣ Ĥæन न पूछे जायɅ | 

आतंǐरक मूãयांकन :- कुल अंक 20   
1) वृ ××पğɉ मɅ Ĥकाͧशत पांच लघुकथाओं का संकलन- 10 अंक 
2) गृ हपाठ -05 अंक 
3) समूह चचा[ - 05 अंक  

बी.ए. ɮͪवतीय वष[ (ǑहÛदȣ साǑह×य ) 
चतथु[ सğ         कुल अंक 100 

 ͧलͨखत परȣ¢ा 80 
आंतǐरक मूãयांकन 20 
 

Ǔनयोिजत पाɫयपुèतक ‘काåयदप[ण’ राघव पिÞलशस[ अॅÛडͫडèĚȣÞयूटस[, नागपुर | यह पुèतक अÚययन 
तथा अÚयापन के ͧलए Ǔनधा[ǐरत कȧ गई है | संपूण[ पाɫयĐम चार इकाईयɉ मɅ ͪवभािजत है | 
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1) Ĥथम इकाई –काåयदप[ण से 1 से 6  EòÊ´ÉªÉÉå EòÒ |ÉlÉ¨É iÉÒxÉ EòÊ´ÉiÉÉBì 

2) ɮͪवतीय इकाई –ǑहÛदȣ साǑह×य का इǓतहास 

I. भािÈतकाल:- उƫव, ͪवकास, Ĥमुख धाराएँ और Ĥवृ ि×तया ँ| 

( सामाÛय पǐरचय ) 
II. रȣǓतकाल:- उƫव, ͪवकास, Ĥमुख धाराएँ और Ĥवृ ि×तया ँ| 

( सामाÛय पǐरचय ) 
3) तृतीय  इकाई –साǑह×य शाèğ  
I. रस, अथ[, पǐरभाषा और अंग  
II. शÞद शिÈत  

III. काåय के ल¢ण  
IV. काåय त××व  

अंक ͪवभाजन एव ंĤæनपğ का èवǾप ( चतुथ[ सğ ) 
समय 3 घंटे          पूणाɍक-80 
Ĥæन Đ. 1 अ) संदभ[ सǑहत åयाÉया  ( दो ) Ĥथम इकाई से | (2 x 8 = 16 ) 
     आ) दȣघȾ×तरȣ Ĥæन ( दो ) Ĥथम इकाई से | ( 2x 8 =  16  ) 
Ĥæन Đ. 2 अ)  दȣघȾ×तरȣ Ĥæन ( एक ) ɮͪवतीय इकाई से | (1 x 8 =  8 ) 
       आ) लघु×तरȣ Ĥæन ( दो ) ɮͪवतीय इकाई से | ( 2x 4 = 8 )   

Ĥæन Đ. 3अ)  दȣघȾ×तरȣ Ĥæन ( एक ) तृतीय इकाई से | (1 x 8 =  8 ) 
       आ) लघु×तरȣ Ĥæन ( दो ) तृतीय इकाई से | ( 2x 4 = 8 ) 
Ĥæन Đ. 4 )  संपूण[ पाɫयĐम से ( वèतुǓनçठ/अǓतलघु×तरȣ ) 16 Ĥæन पूछे जायɅगे | Ĥ×येक Ĥæन के ͧलए एक अंक 
होगा | ( 1x16 =16 अंक ) 
सूचना :- 

I. इकाई एक, दो एव ंतीन से सभी Ĥæन ͪवकãप के साथ पूछे जायɅगे | 
II. िजन कͪवतओं से संदभ[ सǑहत åयाÉया पूछȤ जाये उनसे  दȣघȾ×तरȣ Ĥæन न पूछे जायɅ | 

आतंǐरक मूãयांकन :- कुल अंक 20  
I. Ǔनबंध पǐरयोजना ( कͪवता, उƫव, ͪवकास और Ĥवृ ि×तया ँ)-10 अंक  
II. वृ ×तपğɉ मɅ Ĥकाͧशत पाँच  लघुकथाओं का संकलन - 05 अंक 
III. मराठȤ के भÈतकͪवयɉ कȧ पाँच रचनाओं का संकलन - 05 अंक 

बी.ए.ɮͪवतीय वष[- तृतीय तथा चतुथ[ सğ  (ǑहÛदȣ साǑह×य) 
 संदभ[ Ēंथ सूची :-  

1. ǑहÛदȣ साǑह×य का इǓतहास - आचाय[ रामचंġ शुÈल  

2. ǑहÛदȣ साǑह×य का इǓतहास - डॉ .अमरĤसाद जैसवाल  

3. ǑहÛदȣ साǑह×य कȧ Ĥवृ ि×तयाँ- जयͩकसन Ĥसाद  
4. ǑहÛदȣ साǑह×य का इǓतहास-डॉ. ͪवजयपाल ͧसंह  
5. ǑहÛदȣ भाषा èवǾप और ͪवकास- डॉ .कैलाशचंġ भाǑटया  

6. ǑहÛदȣ उƫव ͪवकास और Ǿप- डॉ  .हरदेव बाहरȣ  

7. नाटक और रंगमंच कȧ भूͧमका  - डॉ .लêमीनारायण लाल     

8. ǑहÛदȣ नाटककार- डॉ. - जयनाथ नͧलन  

9. आलोचना के बदलते मानदंड और ǑहÛदȣ साǑह×य डॉ. -ͧशवचरण ͧसंह  

10. आधुǓनक समी¢ा- डॉ .भगवत èवǾप ͧमĮ  

11. ǑहÛदȣ नाटक रंग ͧशãप दश[न-  डॉ .ͪवकल गौतम     

12. नयी समी¢ा के ĤǓतमान- डॉ  .Ǔनम[ला जैन   

13. महाकͪव जायसी और उनका काåय- डॉ  .इकबाल अहमद  

14. कबीर एक अनुशीलन- डॉ  .रामकुमार वमा[  

15. सूरदास और उनका काåय- डॉ  .मु ंशीराम शमा[  

16. ǒबहारȣ काåय का मूãयांकन . ͩकशोरȣलाल डॉ  

17. घनानंद और èवछंद काåयधारा  .मनोहरलाल डॉ .  

18. गोèवामी तुलसीदास- आचाय[ रामचंġ शुÈल  
19. Ĥेमचंġ एक अÚययन - डॉ  .राजेæवर गुǽ    

20. Ĥसादो×तर नाटक एव ंलêमीनारायण ͧमĮ –डॉ  .ͪवकल गौतम  

21. भारतीय काåयशाèğ के ͧसƨांत डॉ.  .कृçणदेव झारȣ   
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22. रस ͧसƨांत और सौÛदय[ शाèğ- Ǔनम[ला जैन  
23. नई कहानी का èवǾप ͪववेचन- डॉ  .इÛदु रिæम  

24. नई कहानी संदभ[ और ĤकृǓत - देवी शंकर अवèथी  
25. समकालȣन ǑहÛदȣ कहानी- डॉ  .पुçप पाल ͧसंह  
26. संत कबीर और महा×मा बसवेæवर के साǑह×य मɅ सामािजक चेतना- डॉ  .संतोषकुमार गाजले  

27. समय के हèता¢र एव ंमÚयकाल के अनमोल रतन- डॉ ÏयोǓत åयास  
28. ǑहÛदȣ Ǔनगु [ण संत काåय- डॉ  .रमा शुÈल  

29. संत कबीर और संत तुकड़ोजी के ǑहÛदȣ साǑह×य का तुलना×मक अÚययन- डॉ  .संगीता जगताप  

30. ǑहÛदȣ एकांकȧ और एकांकȧकार रमा सूदडॉ.  

31. नागाजु [न के उपÛयासɉ का ताि×वक मूãयांकन- डॉ  .यादव सी .मɅढे  

32. डॉ  .शंकर शेष और र×नाकर मतकरȣ के नाटकɉ का तुलना×मक अÚययन - डॉ.रवीÛġ ͧशरसाट  
33. महाराçĚ कȧ ǑहÛदȣ सÛत काåय परंपरा और सÛत तुकडोजी काåय  डॉ-Ĥवीण देशमुख       
34.èवातंŧयो×तर ǑहÛदȣ उपÛयासोमɅ जातीय ͬचğण- डॉ.गजानन वानखड े 
 

***** 
Appendix-D 

´ÉÉbÂ÷.¨ÉªÉ ºxÉÉiÉEò ¦ÉÉMÉ-2 
ºÉÆºEÞòiÉ +É´É¶ªÉEò  

ºÉjÉ – 3 
{ÉÖºiÉEò - ºÉÆºEÞòiÉ ºÉÉä{ÉÉxÉ - ¦ÉÉMÉ-2 (|ÉlÉ¨É Ê´É¦ÉÉMÉ) 

{ÉÊ®ú¨É±É |ÉEòÉ¶ÉxÉ, {ÉÖºÉnù. 
´Éä³ý 3 iÉÉºÉ         MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ – 80  
         +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20  
         BEÚòhÉ MÉÖhÉ       - 100  
PÉ]õEò – 1 MÉt -  {ÉÉ ö̀ 1 ´É 2   - 16 MÉÖhÉ  
PÉ]õEò – 2 MÉt -  {ÉÉ ö̀ 3 ´É 4   - 16 MÉÖhÉ  
PÉ]õEò – 3 MÉt -  {ÉÉ ö̀ 1 ´É 2   - 16 MÉÖhÉ  
PÉ]õEò – 4 {Ét -  {ÉÉ ö̀ 3 ´É 4   -  16 MÉÖhÉ  
PÉ]õEò – 5  ºÉÆºEÞòiÉ EòÉ´ªÉÉǼ É®ú +ÉvÉÉÊ®úiÉ |É¶xÉÉ´É±ÉÒ – 16 MÉÖhÉ 
 

  |É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
±ÉäJÉÒ {É®úÒIÉÉ  
MÉÖhÉ – 80  
|É¶xÉ 1 ±ÉÉ  +) 4 {ÉèEòÒ 2 MÉt =iÉÉªÉÉÆÆSÉÉ +xÉÖ́ ÉÉnù   10 MÉÖhÉ  
      ( 5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú )  
  ¤É) nùÒPÉÉækÉ®úÒ |É¶xÉ   ( nùÉäxÉ {ÉèEòÒ BEò )   06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 4 {ÉèEòÒ 2 MÉt =iÉÉªÉÉÆSÉÉ +xÉÖ́ ÉÉnù    
       ( 5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú )   10 MÉÖhÉ  
  ¤É) |É¶xÉ nùÉäxÉ {ÉèEòÒ BEò    06 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  +) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù    
       ( 4 +Éä³ýÓSÉä ¶±ÉÉäEò )    10 MÉÖhÉ  
  ¤É) |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)    06 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù    
       ( 4  +Éä³ýÓSÉä )    10 MÉÖhÉ  
  ¤É) |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)    06 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  PÉ]õEò 5 ´É®ú +ÉvÉÉÊ®úiÉ 20 {ÉèEòÒ 16   16 MÉÖhÉ  
´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉÉÆSÉÒ =kÉ®äú  
+xiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ— 

1) º´ÉÉvªÉÉªÉ      10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò       10 MÉÖhÉ 

 

´ÉÉbÂ÷.¨ÉªÉ ºxÉÉiÉEò ¦ÉÉMÉ-2 
ºÉjÉ – 4 

{ÉÖºiÉEò - ºÉÆºEÞòiÉ ºÉÉä{ÉÉxÉ - ¦ÉÉMÉ-2 (ÊuùiÉÒªÉ Ê´É¦ÉÉMÉ) 
{ÉÊ®ú¨É±É |ÉEòÉ¶ÉxÉ, {ÉÖºÉnù. 

´Éä³ý 3 iÉÉºÉ         MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ – 80  
         +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20  
         BEÚòhÉ MÉÖhÉ       - 100  
PÉ]õEò – 1 MÉt -  {ÉÉ ö̀ 1 ´É 2   - 16 MÉÖhÉ  
PÉ]õEò – 2 MÉt -  {ÉÉ ö̀ 3 ´É 4   - 16 MÉÖhÉ  
PÉ]õEò – 3 MÉt -  {ÉÉ ö̀ 1 ´É 2   - 16 MÉÖhÉ  
PÉ]õEò – 4 {Ét -  {ÉÉ ö̀ 3 ´É 4   -  16 MÉÖhÉ  
PÉ]õEò – 5  ºÉÆºEÞòiÉ EòÉ´ªÉÉǼ É®ú +ÉvÉÉÊ®úiÉ |É¶xÉÉ´É±ÉÒ – 16 MÉÖhÉ  
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|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
±ÉäJÉÒ {É®úÒIÉÉ   MÉÖhÉ – 80  

|É¶xÉ 1 ±ÉÉ  +) 4 {ÉèEòÒ 2 SÉÉ  +xÉÖ́ ÉÉnù    10 MÉÖhÉ  
      ( 5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú )  
  ¤É) |É¶xÉ   ( nùÉäxÉ {ÉèEòÒ BEò )    06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 4 {ÉèEòÒ 2 SÉÉ  +xÉÖ́ ÉÉnù    
       ( 5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú )   10 MÉÖhÉ  
  ¤É) |É¶xÉ nùÉäxÉ {ÉèEòÒ BEò    06 MÉÖhÉ  
 

|É¶xÉ 3 ®úÉ  +) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù    
       ( 4 +Éä³ýÓSÉä ¶±ÉÉäEò )    10 MÉÖhÉ  
  ¤É) |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)     06 MÉÖhÉ  
 
|É¶xÉ 4 lÉÉ  +) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù    
       ( 4  +Éä³ýÓSÉä )    10 MÉÖhÉ  
  ¤É) |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)    06 MÉÖhÉ  
 

|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ 20 {ÉèEòÒ 16    16 MÉÖhÉ 
 
+xiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ— 

1) º´ÉÉvªÉÉªÉ      10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò       10 MÉÖhÉ 

 
´ÉÉbÂ÷.¨ÉªÉ ºxÉÉiÉEò ¦ÉÉMÉ-2 

 
ºÉjÉ – 3 

ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ 
{ÉÖºiÉEò – 1) ¨ÉÉ±ÉÊ´ÉEòÉÎMxÉ Ê¨ÉjÉ¨ÉÂ (xÉÉ]õEò)  
          2)±ÉPÉÖÊºÉuùÉxiÉ EòÉè̈ ÉÖnùÒ (º´É®úºÉÆÊSÉxÉ |ÉEò®úhÉ¨ÉÂ )  
´Éä³ý 3 iÉÉºÉ         MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ – 80  
         +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 20  
         BEÚòhÉ MÉÖhÉ       - 100  
PÉ]õEò – 1 -  ¨ÉÉ±ÉÊ´ÉEòÉÎMxÉ Ê¨ÉjÉ¨ÉÂ +ÆEò 1 ´É 2  
PÉ]õEò – 2 - ¨ÉÉ±ÉÊ´ÉEòÉÎMxÉ Ê¨ÉjÉ¨ÉÂ  +ÆEò 3 ´É 4  
PÉ]õEò – 3 - ¨ÉÉ±ÉÊ´ÉEòÉÎMxÉ Ê¨ÉjÉ¨ÉÂ  +ÆEò 5 ´É 6  
PÉ]õEò – 4 - ±ÉPÉÖÊºÉuùÉÆiÉ EòÉè̈ ÉÖnùÒ º´É®úºÉÆvÉÒ |ÉEò®úhÉ.  
PÉ]õEò – 5 – Eò´ÉÓSÉÒ ¨ÉÉÊ½þiÉÒ – (1) ¦É´É¦ÉÖiÉÒ (2) ¦ÉÉ®úÊ´É (3) ¨ÉÉPÉ, (4 ) ¦ÉiÉÖÇ½þ®úÒ, (5) VÉªÉnäù́ É  
 
  |É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
 
±ÉäJÉÒ {É®úÒIÉÉ 80 MÉÖhÉ        ´Éä³ý 3 iÉÉºÉ  
 

ºÉÚSÉxÉÉ – |É¶xÉ 1 iÉä 3 ºÉÆ{ÉÚhÉÇ ¨ÉÉÊ´ÉEòÉÎMxÉÊ¨ÉjÉ¨ÉÂ xÉÉ]õEòÉ´É®ú +ÉvÉÉÊ®úiÉ  
          |É¶xÉ 5 ´ÉÉ Eò´ÉÒ´É®ú +ÉvÉÉÊ®úiÉ.  
 
|É¶xÉ 1 ±ÉÉ 8 {ÉèEòÒ 5 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ      20 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1       12 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ 6 {ÉèEòÒ 4      20 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  5 {ÉèEòÒ 3 ºÉÖjÉÉSÉä =nùÉ½þhÉÉºÉ½þ º{É¹]õÒEò®úhÉ     12 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  20 {ÉèEòÒ 16 ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ Eò´ÉÓSªÉÉ ¨ÉÉÊ½þiÉÒ ´É®ú +ÉvÉÉÊ®úiÉ    16 MÉÖhÉ  
 

 
+xiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ— 
 

1) º´ÉÉvªÉÉªÉ        10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò         10 MÉÖhÉ  

ºÉÆnù¦ÉÇ OÉÆlÉ 1) ¨ÉÉ±ÉÊ´ÉEòÉÎMxÉÊ¨ÉjÉ¨ÉÂ – b÷Éì.®ú¨ÉÉ¶ÉÆEò®ú {ÉÉhbä÷ªÉ, (Ê½þxnùÒ ) ºÉÆºEÞòiÉ |ÉÊiÉ¹ ö̀ÉxÉ SÉÉèJÉ¨¤ÉÉ |ÉEòÉ¶ÉxÉ,  
                                  ´ÉÉ®úÉhÉºÉÒ. 
          2)¨ÉÉ±ÉÊ´ÉEòÉÎMxÉ Ê¨ÉjÉ¨ÉÂ – b÷Éì.B¨É.+É®ú.EòÉ³äý (<ÆÎM±É¶É)  
          3) ¨ÉÉ±ÉÊ´ÉEòÉÎMxÉ Ê¨ÉjÉ¨ÉÂ - ¨ÉÆMÉ¯û³ýEò®ú,  ½þÉiÉ´É³ýhÉä  ´É Eäò³ýEò®ú – näù¶É¨ÉÖJÉ |ÉEòÉ¶ÉxÉ, ¤ÉÖvÉ´ÉÉ®ú {ÉÖhÉä 
    4) ±ÉPÉÚÊºÉuùÉÆxiÉ EòÉè̈ ÉÚnùÒ – |ÉÉSÉÉªÉÉÇ b÷Éì.ÊxÉ±ÉÉ ºÉÉä̈ É±É´ÉÉ®ú, EòÉè̈ ÉÖnùÒ |ÉEòÉ¶ÉxÉ.  
          5) ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ ºÉÉä{É{ÉÊiÉEò <ÊiÉ½þÉºÉ , b÷Éì.Ê´ÉxÉÉªÉEò ´ÉÉ¨ÉxÉ Eò®Æú¤Éä³ýEò®ú ¸ÉÒ ¶ÉÉ®únùÉ  
             |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú  
          6)ºÉÆºEÞòiÉ Eò´ÉÓSÉÉ <ÊiÉ½þÉºÉ- |ÉÉSÉÉªÉÉÇ b÷Éì.ÊxÉ±ÉÉ ºÉÉä̈ É±É´ÉÉ®ú, EòÉè̈ ÉÚnùÒ |ÉEòÉ¶ÉxÉ.  
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´ÉÉbÂ÷.¨ÉªÉ ºxÉÉiÉEò ¦ÉÉMÉ-2 

ºÉjÉ – 4 
         ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  

{ÉÖºiÉEò – 1) ¸ÉÒ ¨ÉªÉÖ®ú EòÊ´ÉEÞòiÉ ºÉÚªÉÇ¶ÉiÉEò¨ÉÂ      MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ – 80  
2)EòÉ´ªÉ |ÉEòÉ¶É  (|ÉlÉ¨ÉÉä±±ÉÉºÉ)       MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ – 80  

BEÚòhÉ MÉÖhÉ       - 100 
PÉ]õEò – 1 - ºÉÚªÉÇ¶ÉiÉEò¨ÉÂ ¶±ÉÉäEò 1 iÉä 25  
PÉ]õEò – 2 - ºÉÚªÉÇ¶ÉiÉEò¨ÉÂ ¶±ÉÉäEò 26 iÉä 50  
PÉ]õEò – 3 - ºÉÚªÉÇ¶ÉiÉEò¨ÉÂ ¶±ÉÉäEò 51 iÉä 75  
PÉ]õEò – 4 - ºÉÚªÉÇ¶ÉiÉEò¨ÉÂ ¶±ÉÉäEò 76 iÉä ºÉ¨ÉÉ{iÉÒ{ÉªÉÈiÉ  
PÉ]õEò -- 5 EòË´ÉSÉÒ ¨ÉÉÊ½þiÉÒ – (1) EòÉ±ÉÒnùÉºÉ (2) ¤ÉÉhÉ¦É^õ (3) +·ÉPÉÉä¹É (4) ¶ÉÖpùEò (5) ¸ÉÒ½þ¹ÉÇ 
 

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1 ±ÉÉ 8 {ÉèEòÒ 5 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ      20 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1       12 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  8 {ÉèEòÒ 5 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ      20 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  Ê]õ{ÉÉ Ê±É½þÉ  5 {ÉèEòÒ 3       12 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ 20 {ÉèEòÒ 16       16 MÉÖhÉ  
+xiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ— 

1) º´ÉÉvªÉÉªÉ        10 MÉÖhÉ  
2) ¨ÉÉèÊJÉEò         10 MÉÖhÉ  

 
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ  

1) ¸ÉÒ ¨ÉªÉÚ®ú EòÊ´ÉEÞòiÉ ºÉÚªÉÇ¶ÉiÉEò¨ÉÂ – b÷Éì.¨ÉÉÊhÉEò {ÉÉ]õÒ±É, xÉÊSÉEäòiÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
2) EòÉ´ªÉ |ÉEòÉ¶É – |ÉÉSÉÉªÉÇ b÷Éì.ÊxÉ±ÉÉ ºÉÉä̈ É±É´ÉÉ®ú, EòÉè̈ ÉÖnùÒ |ÉEòÉ¶ÉxÉ. 
3) EòÉ´ªÉ |ÉEòÉ¶É – b÷Éì.ºÉiªÉµÉiÉ ËºÉMÉ – SÉÉèJÉ¨¤ÉÉ Ê´ÉtÉ¦É´ÉxÉ ´ÉÉ®úhÉºÉÒ- SÉÉèJÉ¨¤ÉÉ Ê´ÉtÉ¦É´ÉxÉ  
4) ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ ºÉÉä{É{ÉÊiÉEò <ÊiÉ½þÉºÉ- b÷Éì.Ê´ÉxÉÉªÉEò ´ÉÉ¨ÉxÉ Eò®Æú¤É³äýEò®ú ¸ÉÒ ¶ÉÉ®únùÉ |ÉEòÉ¶ÉxÉ,xÉÉMÉ{ÉÚ®ú 
5) ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ EòÉ <ÊiÉ½þÉºÉ – b÷Éì.¤É³ýnäù́ É  ={ÉÉvªÉÉªÉ , SÉÉèJÉ¨¤ÉÉ |ÉEòÉ¶ÉxÉ, 

 
 
 
 

***** 
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Appendix-G 
¤ÉÒ.B.¦ÉÉMÉ-2 

{ÉÉ±ÉÒ +ÉÊhÉ |ÉÉEÞòiÉ (+É´É¶ªÉEò) 
ºÉäÊ¨Éº]õ®ú-3 

 
´Éä³ý ô 3 iÉÉºÉ        ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 

ªÉÖÊxÉ]õ-1   ¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ        16 MÉÖhÉ 
1) ¨ÉJÉÉnäù́ É ºÉÖkÉ  
2) ´ÉÉºÉäaö ºÉÖkÉ  
  

ªÉÖÊxÉ]õ-2   vÉ¨¨É{Énù           16 MÉÖhÉ  
1) ºÉ½þººÉ ´ÉMMÉ    
2) iÉ´½þÉ ´ÉMMÉÉä  

ªÉÖÊxÉ]õ-3   lÉäÊ®úMÉÉlÉÉ           16 MÉÖhÉ  
1) {É]õÉSÉÉ®úÉ lÉä®úÒ     
2) ®úÉäÊ½þhÉÒ lÉä®úÒ  
  

ªÉÖÊxÉ]õ-4   ºÉÖkÉÊxÉ{ÉÉiÉ        16 MÉÖhÉ  
1) ¨ÉäkÉºÉÖkÉ  
2) {É®úÉ¦É´ÉºÉÖkÉ  

ªÉÖÊxÉ]õ-5   1 iÉä 4 ªÉÖÊxÉ]ṍ É®úÒ±É ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ      16 MÉÖhÉ  
 

ºÉÆnù¦ÉÇ OÉÆÆlÉ  
 

1) ¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ{ÉÉÊ±É   - xÉÉ±ÉÆnùÉ ºÉÆºEò®úhÉ, <MÉiÉ{ÉÖ®úÒ  
2) lÉä®úÒMÉÉlÉÉ   - b÷Éì.Ê´É¨É±ÉÊEòiÉÔ 
3) ºÉÖkÉÊxÉ{ÉÉiÉ  - b÷Éì. Ê¦ÉCJÉÚ vÉ¨ÉÇ®úÊIÉiÉ 
4) vÉ¨¨É{Énù   - b÷Éì.+É®ú.VÉä.´ÉÉxÉJÉbä÷  
5) {ÉÉÊ±É MÉVVÉÉä {ÉVVÉÉä ºÉÆMMÉ½þÉä - b÷Éì. ¤ÉÆbÚ÷ ¶ÉÉ±ÉÒEò ¨ÉÉxÉ´É]õEò®ú 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ –  
1) º´ÉÉvªÉÉªÉ-10  
2) ¨ÉÉèÊJÉEò – 10  

-------------- 
         20 MÉÖhÉ 

        
 
        ¤ÉÒ.B.¦ÉÉMÉ-2 
{ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ (+É´É¶ªÉEò)   

ºÉäÊ¨Éº]õ®ú-3 
 
 

´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
 

 

|É¶xÉõ-1  +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ     (EòÉähÉiÉä½þÒ BEò)      08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉõ-2  +) ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ Eò®úÉ (nùÉäxÉ MÉÉlÉÉÆSÉä)  08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ       ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉ õ-3  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò )    08 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ Ê±É½þÉ  (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)     08 MÉÖhÉ   
|É¶xÉ õ-4  +, ¤É - ´ªÉÉEò®úhÉ Ê´É¹ÉªÉEò ¯û{Éä Ê±É½þÉ (EòÉähÉiÉä½þÒ +É`ö)   16 MÉÖhÉ  
|É¶xÉ õ-5  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ. (¤ÉÉ®úÉ {ÉèEòÒ +É`ö)   16 MÉÖhÉ  
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¤ÉÒ.B.¦ÉÉMÉ-2 

{ÉÉ±ÉÒ +ÉÊhÉ |ÉÉEÞòiÉ (+É´É¶ªÉEò) 
ºÉäÊ¨Éº]õ®ú-4 

 
´Éä³ý ô 3 iÉÉºÉ        ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 

ªÉÖÊxÉ]õ-1   VÉÉiÉEò         16 MÉÖhÉ 
1) ÊVÉVZÉVÉÉiÉEò  
2) ¨ÉÊhÉSÉÉä®ú VÉÉiÉEò  
  

ªÉÖÊxÉ]õ-2   vÉ¨¨É{Énù           16 MÉÖhÉ  
1) ¨ÉMMÉ´ÉMMÉÉä    
2) {ÉÎhb÷iÉ´ÉMMÉÉä  

ªÉÖÊxÉ]õ-3   lÉä®úúMÉÉlÉÉ           16 MÉÖhÉ  
1) Ê¨ÉMÉVÉÉ±É lÉä®ú  
2) ºÉÉä{ÉÉEò lÉä®ú  
  

ªÉÖÊxÉ]õ-4   SÉÊ®úªÉÉÊ{É]õEò        16 MÉÖhÉ  
1) ÊºÉÊ´É®úÉVÉ SÉÊ®úªÉ 
2) +ÊEòkÉÒ SÉÊ®úªÉ  

ªÉÖÊxÉ]õ-5   1 iÉä 4 ªÉÖÊxÉ]õ ´É®úÒ±É ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ      16 MÉÖhÉ  
 
 

ºÉÆnù¦ÉÇ OÉÆÆlÉ  
1) VÉÉiÉEò  - xÉÉ±ÉÆnùÉ ºÉÆºEò®úhÉ <MÉiÉ{ÉÖ®úÒ 
2) lÉä®úMÉÉlÉÉ  - b÷Éì. Ê´É¨É±ÉÊEòiÉÔ 
3) {ÉÉÊ±É ´ªÉÉEò®úhÉ - |ÉÉ.¶Éä¹É®úÉ´É ¨Éä̧ ÉÉ¨É 
4) vÉ¨¨É{Énù  - b÷Éì.¦ÉnùxiÉ +ÉxÉÆnù EòÉèºÉ±ªÉÉªÉxÉ 
5) SÉÊ®úªÉÊ{É]õEò - b÷Éì.¶Éä¹É®úÉ´É ¨Éä̧ ÉÉ¨É 
6) {ÉÉÊ±É MÉVVÉÉä {ÉVVÉÉä ºÉÆMMÉ½þÉä - b÷Éì.¤ÉÆbÚ÷ ¶ÉÉ±ÉÒEò ¨ÉÉxÉ´É]õEò®ú 

 
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ –  
3) º´ÉÉvªÉÉªÉ-10  
4) ¨ÉÉèÊJÉEò – 10  

-------------- 
         20 MÉÖhÉ 
 

        ¤ÉÒ.B.¦ÉÉMÉ-2 
{ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ (+É´É¶ªÉEò)   

ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
 
  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ-1   +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ     (nùÉäxÉ {ÉèEòÒ BEò )    08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ   ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉõ-2  +) ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ Eò®úÉ (nùÉäxÉ MÉÉlÉÉ ºÉÉäb÷´ÉÉ  08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ       ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉ õ-3  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò )    08 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ Ê±É½þÉ  (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)     08 MÉÖhÉ   
|É¶xÉ õ-4  +, ¤É - ´ªÉÉEò®úhÉ Ê´É¹ÉªÉEò ¯û{Éä Ê±É½þÉ (EòÉähÉiÉä½þÒ +É`ö)   16 MÉÖhÉ  
|É¶xÉ õ-5  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ. (12 {ÉèEòÒ 8)    16 MÉÖhÉ  
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¤ÉÒ.B.¦ÉÉMÉ-2 
{ÉÉ±ÉÒ +ÉÊhÉ |ÉÉEÞòiÉ (BäÎSUôEòò) 

ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý ô 3 iÉÉºÉ        ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 
 

ªÉÖÊxÉ]õ-1   Ê´ÉxÉªÉÊ{É]õEò        16 MÉÖhÉ 
1) +VÉ{ÉÉ±É VÉÉiÉEò   
2) ¨ÉÖSÉÊ±Éxnù EòlÉÉ  
  

ªÉÖÊxÉ]õ-2   vÉ¨¨É{Énù          16 MÉÖhÉ  
1) {ÉÖ{¡ò´ÉMMÉ    
2) ¤ÉÖvnù ´ÉMMÉ  

ªÉÖÊxÉ]õ-3   ºÉÖkÉÊxÉ{ÉÉiÉ          16 MÉÖhÉ  
1) vÉÊxÉªÉºÉÖkÉ  
2) EòÊºÉ¦ÉÉ®úuùÉVÉ ºÉÖkÉ  
  

ªÉÖÊxÉ]õ-4   ºÉÆvÉÒ, ºÉÆvÉÒSÉä |ÉEòÉ®ú        16 MÉÖhÉ  
 

ªÉÖÊxÉ]õ-5   1 iÉä 4  ªÉÖÊxÉ]õ ´É®úÒ±É ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ      16 MÉÖhÉ  
 

ºÉÆnù¦ÉÇ OÉÆÆlÉ  
1) Ê´ÉxÉªÉÊ{É]õEò   - xÉÉ±ÉÆnùÉ ºÉÆºEò®úhÉ 
2) ºÉÖkÉÊxÉ{ÉÉiÉ  - b÷Éì. Ê´É¨É±ÉÊEòiÉÔ  
3) {ÉÉ±ÉÒ ¨É½þÉ´ªÉÉEò®úhÉ  - Ê¦ÉIÉÖ VÉMÉnùÒ¶É EòÉ¶ªÉ{É  
4) {ÉÉ±ÉÒ ´ÉÉb÷:¨ÉªÉ  - b÷Éì.®úVÉxÉÒ ¤ÉÒ MÉäb÷É¨É  
5) {ÉÉ±ÉÒ ´ªÉÉEò®úhÉ - b÷Éì. ¶Éä¹É®úÉ´É ¨Éä̧ ÉÉ¨É 
6) vÉ¨¨É{Énù  - b÷Éì. ¦ÉnùxiÉ +ÉxÉÆnù EòÉèºÉ±ªÉÉªÉxÉ 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ –  
7) º´ÉÉvªÉÉªÉ-10  
8) ¨ÉÉèÊJÉEò – 10  

-------------- 
         20 MÉÖhÉ 

         ¤ÉÒ.B.¦ÉÉMÉ-2 
  {ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ (BäÎSUôEòò)   

ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ-1   +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ     (nùÉäxÉ {ÉèEòÒ BEò )    08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ  ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉõ-2  +) ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ Eò®úÉ (SÉÉ®ú {ÉèEòÒ nùÉäxÉ MÉÉlÉÉ)  08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ       (nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉ õ-3  +) nùÒPÉÉækÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò )    10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ Ê±É½þÉ  (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)     06 MÉÖhÉ   
|É¶xÉ õ-4  + ´É  ¤É - ´ªÉÉEò®úhÉ Ê´É¹ÉªÉEò ¯û{Éä Ê±É½þÉ (EòÉähÉiÉä½þÒ +É`ö)  16 MÉÖhÉ  
|É¶xÉ õ-5  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ. (12 {ÉèEòÒ 8)    16 MÉÖhÉ  

¤ÉÒ.B.¦ÉÉMÉ-2 
{ÉÉ±ÉÒ +ÉÊhÉ |ÉÉEÞòiÉ (BäÎSUôEòò) 

ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý ô 3 iÉÉºÉ        ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 
 

ªÉÖÊxÉ]õ-1   ¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ        16 MÉÖhÉ 
1) ¨ÉvÉÖ®ú ºÉÖkÉ  
2) VÉÒ´ÉEòºÉÖkÉ ò  
  

ªÉÖÊxÉ]õ-2   ºÉÖkÉÊxÉ{ÉÉiÉ          16 MÉÖhÉ  
1) ®úÉ½Öþ±ÉºÉÖkÉ    
2) vÉÎ¨¨ÉEòºÉÖkÉ  
 

ªÉÖÊxÉ]õ-3   lÉä®úMÉÉlÉÉ           16 MÉÖhÉ  
1) ºÉÖÊxÉiÉ lÉä®ú  
2) +ÎMMÉEò ¦ÉÉ®úuùÉVÉ lÉä®ú   
  

ªÉÖÊxÉ]õ-4   ºÉÉ¨ÉÉxªÉ ¨ÉÉÊ½þiÉÒ        16 MÉÖhÉ  
1) |ÉlÉ¨É ºÉÆÊMÉiÉÒ  

   2) ÊuùiÉÒªÉ ºÉÆÊMÉiÉÒ  
   3) iÉÞÊiÉªÉ ºÉÆÊMÉiÉÒ  
ªÉÖÊxÉ]õ-5   VÉÉiÉEò, ºÉÖkÉÊxÉ{ÉÉiÉ, ¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ ªÉÉ OÉÆlÉÉ´É®úÒ±É ´ÉºiÉÖÊxÉ¹ ö̀ |É¶xÉ  16 MÉÖhÉ  
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ºÉÆnù¦ÉÇ OÉÆÆlÉ  

1) ºÉÖkÉÊxÉ{ÉÉiÉ  - b÷Éì.Ê´É¨É±ÉEòÒiÉÔ ú  
2) ¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ ò   - uùÉÊ®úEòÉnùÉºÉ ¶ÉÉºjÉÒ  
3) ºÉÖkÉÊxÉ{ÉÉiÉ ù  - b÷Éì.ºÉÊ´ÉiÉÉ ¨Éåfäø  
4) {ÉÉ±ÉÒ ´ÉÉb÷:¨ÉªÉ  - b÷Éì.®úVÉxÉÒ ¤ÉÒ MÉäb÷É¨É  
5) {ÉÉÊ±É ºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ - b÷Éì. ¨ÉÉ±ÉiÉÒ ºÉÉEò®äúÃ 

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ –  
6) º´ÉÉvªÉÉªÉ-10  
7) ¨ÉÉèÊJÉEò – 10  

-------------- 
         20 MÉÖhÉ 

       ¤ÉÒ.B.¦ÉÉMÉ-2 
{ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ (BäÎSUôEòò)   

ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ-1   +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ     (nùÉäxÉ {ÉèEòÒ BEò )    08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ  ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉõ-2  +) ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ Eò®úÉ (nùÉäxÉ MÉÉlÉÉÆSÉä)  08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ       ( nùÉäxÉ {ÉèEòÒ BEò )  08 MÉÖhÉ  
|É¶xÉ õ-3  +) nùÒPÉÉækÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò )    10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ Ê±É½þÉ  (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)     06 MÉÖhÉ   
|É¶xÉ õ-4  + ´É  ¤É - ´ªÉÉEò®úhÉ Ê´É¹ÉªÉEò ¯û{Éä Ê±É½þÉ (EòÉähÉiÉä½þÒ +É`ö)  16 MÉÖhÉ  
|É¶xÉ õ-5  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ. (12 {ÉèEòÒ 8)    16 MÉÖhÉ  
                     

***** 
Appendix-H 

¤ÉÒ.B.ºÉäÊ¨Éº]õ®ú -3 
¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ {ÉÉ`ö¬Gò¨É  

MÉÉªÉxÉ / º´É®ú´ÉÉt  
|É¶xÉ{ÉjÉ – 5 (ÊGòªÉÉi¨ÉEò) 

 {ÉÚhÉÉÈEò - 50  
          ¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ - 30  

                                                                +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ – 20 
®úÉMÉYÉÉxÉ                     MÉÖhÉ- 30 

+) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉ – 
i)+ÉºÉÉ´É®úÒ ii) ¦Éè®ú´ÉÒ iii) ´ÉÞÆnùÉ´ÉxÉÒ ºÉÉ®ÆúMÉ iv) Ê¤É½þÉMÉ v) ¨ÉÉ±ÉEÆòºÉ vi) näùºÉ 

 ¤É)  ´É®úÒ±É {ÉèEòÒ iÉÒxÉ ®úÉMÉÉiÉ º´É®ú¨ÉÉÊ±ÉEòÉ (ºÉ®úMÉ¨É MÉÒiÉ)  
        Eò) ´É®úÒ±É {ÉèEòÒ nùÉäxÉ ®úÉMÉÉiÉ  ±ÉIÉhÉMÉÒiÉä(±ÉIÉhÉMÉÒiÉä ´É ºÉ®úMÉ¨É MÉÒiÉä ªÉÉÆSÉä ®úÉMÉ ´ÉäMÉ´ÉäMÉ³äý +ºÉÉ´Éä) 
        b÷) ´É®úÒ±É {ÉèEòÒ ºÉ´ÉÇ ®úÉMÉÉiÉ- UôÉä]äõJªÉÉ±É. 
<)  ´É®úÒ±É {ÉèEòÒ EòÉähÉiªÉÉ½þÒ nùÉäxÉ ®úÉMÉÉiÉ  2 UôÉä]äõJªÉÉ±É- +É±ÉÉ{É.iÉÉxÉÉÆºÉ½þ. 
       ¡ò) JÉÉ±ÉÒ±É {ÉèEòÒ  EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉiÉ – Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉSÉÒ ¤ÉÆÊnù¶É. +É´É¶ªÉEò  

i) ªÉ¨ÉxÉ, ii) ¦Éè®ú´É, iii) ¦ÉÖ{ÉÉ±ÉÒ 
       ½þ) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉSÉä ®úÉMÉ ºÉÉäbÚ÷xÉ EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉiÉ iÉ®úÉxÉÉ  
       ±É) EòÉähÉiÉä½þÒ BEò ±ÉÉäEòMÉÒiÉ  

1) iÉÉ±ÉYÉÉxÉ- JÉÉ±ÉÒ±É iÉÉ±ÉÉÆSÉÒ ¨ÉÉjÉÉ-¤ÉÉä±É-JÉÆb÷ ÊSÉx½þÉºÉ½þ ¨ÉÉÊ½þiÉÒ ´É ½þÉiÉÉ´É®ú ]õÉ³ýÒ näù´ÉÚxÉ ¨ÉÚ³ý±ÉªÉ ´É nÚùMÉÖxÉ ±ÉªÉÒ¨ÉvªÉä 
¨½þhÉhªÉÉSÉÒ IÉ¨ÉiÉÉ  

i) ¯û{ÉEò ii) iÉÒµÉÉ iii) ZÉ{ÉiÉÉ±É iv) ºÉÚ±ÉiÉÉ±É v) SÉÉèiÉÉ±É  
2) ‘½þÉ¨ÉÉæÊxÉªÉ¨É’ ªÉÉ ´ÉÉtÉ´É®ú {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉiÉ ºÉ®úMÉ¨ÉMÉÒiÉ ´ÉÉVÉÊ´ÉhÉä.  

ÊGòªÉÉi¨ÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) |ÉÉiªÉÊIÉEò ´É½þÒ iÉªÉÉ®ú Eò®úhÉä (ºÉÉnù®úÒEò®úhÉÉ|É¨ÉÉhÉä) -05 MÉÖhÉ  
    ¤É) PÉ]õEò / ´ÉÉÌ¹ÉEò SÉÉSÉhÉÒ {É®úÒIÉÉ                     - 05 MÉÖhÉ  
    Eò) PÉäiÉ±Éä±ÉÉ |ÉEò±{É ´É iªÉÉSÉä ºÉÉnù®úÒEò®úhÉ                       -10 MÉÖhÉ  
                                (¤ÉìSÉ |É¨ÉÉhÉä)                        -------------- 

                            BEÚòhÉ 20 MÉÖhÉ 
----------------------------------------------------------------------------------------------  

 
 
 



------------------------------------------------------------------------------------------------------------------------------------------ 
SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE -  2018  -  PART TWO – 177 
------------------------------------------------------------------------------------------------------------------------------------------- 

¤ÉÒ.B.ºÉäÊ¨Éº]õ®ú -3 
¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ {ÉÉ`ö¬Gò¨É  

MÉÉªÉxÉ / º´É®ú´ÉÉt  
                     |É¶xÉ{ÉjÉ –6(¶ÉÉºjÉ)              MÉÖhÉ – 50  

ªÉÖÊxÉ]õ 1 – {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É MÉÒiÉ|ÉEòÉ®ú º´É®úÊ±É{ÉÒ¤Érù Eò®úhÉä.      10 MÉÖhÉ  
ªÉÖÊxÉ]õ 2 - +) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉÉÆSÉÒ ¶ÉÉºjÉÒªÉ ¨ÉÉÊ½þiÉÒ (+É®úÉä½þ-+´É®úÉä½þ-{ÉEòb÷ºÉÊ½þiÉ)Ê±É½þÉ         10 MÉÖhÉ 
           ¤É) JÉÉ±ÉÒ±É ºÉÆMÉÒiÉYÉÉÆSÉä VÉÒ´ÉxÉ ´É EòÉªÉÇ Ê±É½þÉ-  

i)ºÉnùÉ®ÆúMÉ - +nùÉ®ÆúMÉ  
ii)¤ÉèVÉÚ - ¤ÉJ¶ÉÚ 
iii)¤ÉÉ¤ÉÉ +±±ÉÉ=qùÒxÉ JÉÉí  
iv)=ºiÉÉnù +¤nÖù±É Eò®úÒ¨É JÉÉí 

ªÉÖÊxÉ]õ 3 -- +) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É iÉÉ±ÉÉÆSÉÉ ºÉÊ´ÉºiÉ®ú {ÉÊ®úSÉªÉ näù>ðxÉ ¨ÉÖ³ý±ÉªÉ´É nÚùMÉÖxÉ ±ÉªÉÒiÉ Ê±É{ÉÒ¤Érù Eò®úhÉä  
 i)ÊjÉiÉÉ±É ii) Eäò½þ®ú´ÉÉ  iii) nùÉnù®úÉ  iv) BEòiÉÉ±É v) ¯û{ÉEò vi) iÉÒµÉÉ vii) ZÉ{ÉiÉÉ±É  
viii)ºÉÚ±ÉiÉÉ±É ix) SÉÉèiÉÉ±É        10 MÉÖhÉ  
¤É) ‘{ÉÆ.Ê´É¹hÉÖ ÊnùMÉÆ¤É®ú {É±ÉÖºEò®’ ú ÁÉÆSªÉÉ º´É®úÊ±É{ÉÒ ´É iÉÉ±ÉÊ±É{ÉÒ {ÉvnùiÉÒSÉä +vªÉªÉxÉ  
Eò) ‘´½þÉªÉÉä±ÉÒxÉ’ ªÉÉ ´ÉÉtÉSÉÉ+ÉEÞòÊiÉºÉ½þ {ÉÊ®úSÉªÉ. 
ªÉÖÊxÉ]õ 4 -  +) JÉÉ±ÉÒ±É ®úÉMÉ |ÉEòÉ®úÉÆSÉÒ Ê´ÉºiÉÞiÉ ¨ÉÉÊ½þiÉÒ Ê±É½þÉ  

{ÉÚ́ ÉÉÈMÉ´ÉÉnùÒ-=kÉ®úÉÆMÉ´ÉÉnùÒ ®úÉMÉ, ºÉÆvÉÒ|ÉEòÉ¶É ®úÉMÉ, +v´ÉÇnù¶ÉÇEò º´É®ú, {É®ú¨Éä±É|É´Éä¶ÉEò ®úÉMÉ, 
      ¤É) ‘iÉ®úÉxÉÉ ´É ±ÉÉäEòMÉÒiÉ’ ªÉÉ MÉÒiÉ|ÉEòÉ®úÉÆSÉÒ Ê´ÉºiÉÞiÉ ¨ÉÉÊ½þiÉÒ     10 MÉÖhÉ 
ªÉÖÊxÉ]õ 5 - ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ      10 MÉÖhÉ  
          ---------------------------------------------------------------------------------------  
MÉÖhÉ Ê´É¦ÉÉVÉxÉ   1) ú º´É®ú¨ÉÉÊ±ÉEòÉ   -04 

2) ±ÉIÉhÉMÉÒiÉ    - 04 
3) UôÉä]õÉJªÉÉ±É                - 05  
4) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É             -05 
5) ±ÉÉäEòMÉÒiÉ          – 02  
6) iÉÉ±ÉÉ¦ªÉÉºÉ                – 05  
7) ½þÉ¨ÉÉæÊxÉªÉ¨É ´ÉÉnùxÉ           – 05  

                           ---------------- 
  BEÚòhÉ – 30  

 

¤ÉÒ.B.ºÉäÊ¨Éº]õ®ú -4 
¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ {ÉÉ`ö¬Gò¨É 

MÉÉªÉxÉ / º´É®ú´ÉÉt  
|É¶xÉ{ÉjÉ – 7 (ÊGòªÉÉi¨ÉEò) 

{ÉÚhÉÉÈEò - 50  
         ¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ - 30  

                                                              +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ – 20 
1) ®úÉMÉYÉÉxÉ          30 MÉÖhÉ 

{ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉ – 
i) ¤ÉÉMÉä̧ ÉÒ  ii) Ê¦É¨É{É±ÉÉºÉÒ iii) EòÉ¨ÉÉänù  iv) EäònùÉ®ú v) ÊiÉ±ÉEòEòÉ¨ÉÉänù  

+) ´É®úÒ±É {ÉèEòÒ EòÉähÉiªÉÉ½þÒ nùÉäxÉ ®úÉMÉÉiÉ ºÉ®úMÉ¨ÉMÉÒiÉ ´É ºÉ´ÉÇ ®úÉMÉÉiÉ UôÉä]äõJªÉÉ±É ´É (nùÉäxÉ UôÉä]äõJªÉÉ±É 
+É±ÉÉ{É-iÉÉxÉÉÆºÉ½þ)  
¤É) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ´É®úÒú±É {ÉèEòÒ  EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉiÉ Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉSÉÒ ¤ÉÆÊnù¶É  
Eò) Ê¤É½þÉMÉ +ÉÊhÉ ¨ÉÉ±ÉEÆòºÉ ªÉÉ ®úÉMÉÉ{ÉèEòÒ EòÉähÉiÉÉ½þÒ BEò Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É +É±ÉÉ{É-iÉÉxÉÉÆºÉ½þ  
b÷) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉiÉ vÉÞ{Én nÖùMÉÖxÉ SÉÉèMÉÖxÉ ºÉ½þ (Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉSÉä ®úÉMÉ ºÉÉäbÚ÷xÉ) 
<) MÉZÉ±É (EòÉähÉiÉÒ½þÒ BEò)  

2) iÉÉ±ÉYÉÉxÉ – JÉÉ±ÉÒ±É iÉÉ±ÉÉÆSÉÒ ¨ÉÉjÉÉ-¤ÉÉä±É-ÊSÉx½þÉÆºÉ½þ ¨ÉÉÊ½þiÉÒ ´É ½þÉiÉÉ´É®ú ]õÉ³ýÒ näù́ ÉÚxÉ ¨ÉÚ³ý±ÉªÉ ´É nÖùMÉÚÖxÉ, SÉÉèMÉÚxÉ ¨½þhÉhªÉÉSÉÒ 
IÉ¨ÉiÉÉ i)ÊjÉiÉÉ±É, ii) Eäò½þþ®ú´ÉÉ, iii)nùÉnù®úÉ, iv)BEòiÉÉ±É, v)¯û{ÉEò, vi)iÉÒµÉÉ, vii)ZÉ{ÉiÉÉ±É, viii)ºÉÚ±ÉiÉÉ±É, 
ix)SÉÉèiÉÉ±É. 

3) ‘½þÉ¨ÉÉæÊxÉªÉ¨É’ ªÉÉ ´ÉÉtÉ´É®ú ®úÉ¹]ÅõMÉÒiÉ ´ÉÉVÉÊ´ÉhÉä.   
--------------------------------------------------------------------------------------------- 
ÊGòªÉÉi¨ÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) |ÉÉiªÉÊIÉEò ´É½þÒ iÉªÉÉ®ú Eò®úhÉä (ºÉÉnù®úÒEò®úhÉÉ|É¨ÉÉhÉä)   -05 MÉÖhÉ  
 ¤É) PÉ]õEò / ´ÉÉÌ¹ÉEò SÉÉSÉhÉÒ {É®úÒIÉÉ          - 05 MÉÖhÉ  
 Eò) PÉäiÉ±Éä±ÉÉ |ÉEò±{É ´É iªÉÉSÉä ºÉÉnù®úÒEò®úhÉ                    -10 MÉÖhÉ  
                                  (¤ÉìSÉ |É¨ÉÉhÉä)                        -------------- 

BEÚòhÉ 20 MÉÖhÉ 
----------------------------------------------------------------------------------------------------  
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  ¤ÉÒ.B.ºÉäÊ¨Éº]õ®ú -4 
  ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ  {ÉÉ`ö¬Gò¨É  

MÉÉªÉxÉ / º´É®ú´ÉÉt  
    |É¶xÉ{ÉjÉ –8(¶ÉÉºjÉ) 

          MÉÖhÉ – 50  
ªÉÖÊxÉ]õ 1 – {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É MÉÒiÉ|ÉEòÉ®ú Ê±É{ÉÒ¤Érù Eò®úhÉä       10 MÉÖhÉ  
ªÉÖÊxÉ]õ 2 - +) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉÉÆSÉÒ ¶ÉÉºjÉÒªÉ ¨ÉÉÊ½þiÉÒ  (+É®úÉä½þ-+´É®úÉä½þ-{ÉEòb÷ºÉÊ½þiÉ) Ê±É½þÉ 
           ¤É) ®úÉMÉºÉ¨ÉªÉÊºÉrùÉxiÉ – Ê´ÉºiÉÞiÉ +vªÉªÉxÉ (+ÉEÞòÊiÉºÉ½þ)  
Eò) JÉÉ±ÉÒ±É ºÉÆMÉÒiÉYÉÉÆSÉä VÉÒ´ÉxÉ ´É EòÉªÉÇ – 

i)MÉÉä{ÉÉ±ÉxÉÉªÉEò  
ii)¨ÉÉäMÉÚ¤ÉÉ<Ç EÖòb÷ÔEò®ú  
iii) b÷Éì.BxÉ.®úÉVÉ¨É 
iv){ÉÆ.®úÉ¨ÉÉ¸ÉªÉZÉÉ (®úÉ¨É®ÆúMÉ)       10 MÉÖhÉ  

ªÉÖÊxÉ]õ 3 –+) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É iÉÉ±ÉÉÆSÉÉ ºÉÊ´ÉºiÉ®ú {ÉÊ®úSÉªÉ näù>ðxÉ ¨ÉÚ³ý±ÉªÉ ´É nÖùMÉÚxÉ ,  
SÉÉèMÉÚxÉ ºÉ½þ  Ê±É{ÉÒ¤Évnù Eò®úhÉä       10 MÉÖhÉ  

i)ÊjÉiÉÉ±É ii) Eäò½þþ®ú´ÉÉ iii) nùÉnù®úÉ iv) BEòiÉÉ±É v) ¯û{ÉEò vi) iÉÒµÉÉ 
vii)ZÉ{ÉiÉÉ±É viii) ºÉÚ±ÉiÉÉ±É ix) SÉÉèiÉÉ±É.  

     ¤É) ‘ÊºÉiÉÉ®’ ªÉÉ ´ÉÉtÉSÉÉ +ÉEÞòÊiÉºÉ½þ {ÉÊ®úSÉªÉ ú 
     Eò) ‘{ÉJÉ´ÉÉVÉ’ ªÉÉ ´ÉÉtÉSÉÉ +ÉEÞòÊiÉºÉ½þ {ÉÊ®úSÉªÉ ú 

ªÉÖÊxÉ]õ 4 -- +) ¦ÉÉ®úiÉÒªÉ ´ÉÉt ´É ´ÉMÉÔEò®úhÉÉSÉÉ ºÉÆÊIÉ{iÉ +¦ªÉÉºÉ     10 MÉÖhÉ  
      ¤É) ¨ÉÉäMÉ±ÉEòÉ³ý iÉä +ÉvÉÖÊxÉEò EòÉ±ÉJÉÆb÷ÉiÉÒ±É ºÉÆMÉÒiÉÉSÉÉ ºÉÆÊIÉ{iÉ <ÊiÉ½þÉºÉ  
             Eò) +ÉÊ´É¦ÉÉḈ É- ÊiÉ®úÉä¦ÉÉ´É, xÉÉªÉEòÒ- MÉÉªÉEòÒ, ´ÉÉMªÉäªÉEòÉ®ú, MÉ¨ÉEò,  

  +ÊiÉiÉ-+xÉÉPÉÉiÉ ´ÉÊiÉ½þÉ<Ç ÁÉÆSÉÒ {ÉÊ®ú¦ÉÉ¹ÉÉ  
    b÷) vÉÞ{Énù ´É MÉZÉ±É ªÉÉ MÉÒiÉ|ÉEòÉ®úÉÆSÉÒ ¨ÉÉÊ½þiÉÒ  

 
ªÉÖÊxÉ]õ 5 -- ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ.      10 MÉÖhÉ  
MÉÖhÉ Ê´É¦ÉÉVÉxÉ   1) ú º´É®ú¨ÉÉÊ±ÉEòÉ  -03 

2) UôÉä]õÉJªÉÉ±É              - 04  
3) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É           -05 
4) QÉÖ{Énù    -05 
5) MÉZÉ±É         -03  
6) iÉÉ±ÉÉ¦ªÉÉºÉ              – 05  
7) ½þÉ¨ÉÉæÊxÉªÉ¨É ´ÉÉnùxÉ         – 05  

                  ---------------- 
BEÚòhÉ – 30  

ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ  
1) Ê½þxnÖùºlÉÉxÉÒ ºÉÆMÉÒiÉ GòÊ¨ÉEò {ÉÚºiÉEò ¨ÉÉÊ±ÉEòÉ ¦ÉÉMÉ-5 – {ÉÆ.Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷, ºÉÆMÉÒiÉ |ÉEòÉ¶ÉEò EòÉªÉÉÇ±ÉªÉ, ½þÉlÉ®úºÉ  
2) +xÉÖ{É®úÉMÉÊ´É±ÉºÉ ¦ÉÉMÉ-2 – MÉÆvÉ´ÉÇ EÖò¨ÉÉ®ú , ¨ÉÉèVÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç  
3) º´ÉEòÒªÉÉ – {ÉÆ.MÉÖhÉ´ÉÆiÉ ¨ÉÉvÉ´É±ÉÉ±É ´ªÉÉºÉ , ´ªÉÉºÉ¸ÉÖiÉÒ ºÉÆºlÉÉxÉ,®úÉªÉ{ÉÖ®ú.  
4) ¶ÉÉºjÉÒªÉ ºÉÆMÉÒiÉ Eäò |ÉSÉ±ÉÒiÉ ®úÉMÉ - ºÉÆºEòÉ®ú |ÉEòÉ¶ÉxÉ, 6 / 400 +¦ªÉÖnùªÉxÉMÉ®ú, EòÉ³ýÉ SÉÉèEò  ¨ÉÖ¤ÉÆ<Ç 
5) ¦ÉÉ´ÉMÉÒiÉÉÆSÉä xÉÉä]äõ¶ÉxÉ- +¶ÉÉäEò ºÉ½þºjÉ¤ÉÖvnäù , ¨ÉxÉÉä®ú¨ÉÉ |ÉEòÉ¶ÉxÉ, nùÉnù®ú, ¨ÉÖÆ¤É<Ç  
6) ºÉÆMÉÒiÉ ¶ÉÉºjÉ Ê´ÉVÉÊªÉxÉÒ- {ÉÆ.xÉÉ®úÉªÉhÉ ¨ÉÆMÉ¯û³ýEò®ú,  
7) 22 |ÉÞÊiÉ – b÷Éì.Ê´ÉvªÉÉvÉ®ú MÉÉä{ÉÉ³ý +ÉäEò, ºÉÆºEòÉ®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç  
8) ¨ÉÉ±ÉxÉÒªÉÉ MÉÖÆnù ±ÉÉ´ÉÉä®úÒ – b÷Éì.Ê´ÉEòÉºÉ Eò¶ÉÉ³ýEò®ú, ºÉÆºEòÉ®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç  
9) ®úÉMÉ®úSÉxÉÉÆVÉ±ÉÒ - +É·ÉÒxÉÒ Ê¦Ébä÷ näù¶É{ÉÉÆbä÷ - ®úÉVÉ½ÆþºÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä 
10) Ê½þxnÖùºlÉÉxÉÒ ¨ªÉÖZÉÒEò - +¶ÉÉäEò ®úÉxÉbä÷ , xÉì¶ÉxÉ±É ¤ÉÖEò ]Åõº]õ, xÉ´ÉÒ Ênù±±ÉÒ. 
11) {ÉÆ.Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ªÉÉÆSÉä ºÉÆMÉÒiÉ¶ÉÉºjÉ +ÉÊhÉ ¤ÉÆÊnù¶ÉÒSÉÒ Ê¨É¨ÉÉÆºÉÉ – b÷Éì.¦ÉÉäVÉ®úÉVÉ SÉÉèvÉ®úÒ, ¨ÉäPÉÉ {ÉÎ¤{ÉEäò¶ÉxÉ, +¨É®úÉ´ÉiÉÒ.  
12) Eò½iÉ MÉÖxÉÒVÉxÉ –b÷Éì.ºÉÉvÉxÉÉ Ê¶É±ÉänùÉ®ú, Ê´ÉVÉªÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.  
13) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ (MÉÉªÉxÉ) ¶ÉÉºjÉ (ºÉèvnùÉÊiÉEò) – |ÉÉ.ºÉÉè.¨ÉÉÊxÉEò ¨Éä½þ®äú, ®úÉPÉ´É {ÉÎ¤±É¶ÉºÉÇ +ìxb÷ b÷Òº]ÅõÒ¤ªÉÖ]õ®ú xÉÉMÉ{ÉÚ®ú.  
14) ¤ÉÆÊnù¶ÉÒSªÉÉ ¤ÉÆÊnù¶ÉÒ – {ÉÆ.näù´ÉÒnùÉºÉ{ÉÆiÉ EòÉ³äý MÉȪ ûVÉÒ |ÉÉ.ºÉÉè.Eò¨É±É ¦ÉÉåbä÷, +¨É®úÉ´ÉiÉÒ.  
15) xÉÉnùEò¨É±É ®úSÉxÉÉEòÉ®ú- |ÉÉ.ºÉÉè.Eò¨É±É ¨ÉÖ ¦ÉÉåb÷ä- ¨ÉÖ®ú±ÉÒvÉ®ú +. ¦ÉÉåbä÷, +¨É®úÉ´ÉiÉÒ.  
16) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉÉiÉÒ±É nùÉäxÉ ºÉnùÉ®ÆúMÉ - +nùÉ®ÆúMÉ, b÷Éì.Îº¨ÉiÉÉ {ÉiÉÆVÉÊ±É ¨ÉÉnÖùºEò®ú, ºÉÖiÉÒiÉÒ {ÉÎ¤±É¶ÉºÉÇ,{ÉÖhÉä 
17) ºÉnùÉ®ÆúMÉÉSªÉÉ ¤ÉÆÊnù¶ÉÒ BEò +vªÉªÉxÉ- |ÉÉ.b÷Éì.ºÉÉè.´É¹ÉÉÇ vÉ EÖò³ýEòhÉÔ, |ÉÉ.vÉxÉÆVÉªÉ EÖò³ýEòhÉÔ, ªÉ´ÉiÉ¨ÉÉ³ý. 
18)  ºÉÆMÉÒiÉEòÉ®ú =ºiÉÉnù +¤nÖù±É Eò®úÒ¨É JÉÉì. – b÷Éì.VÉªÉÆiÉ JÉÉäiÉ, Eäò B±É.{ÉSÉÉè®úÒ |ÉEòÉ¶ÉxÉ, MÉÉÊZÉªÉÉ¤ÉÉnù.  
19) +Ê¦ÉxÉ´É ÊMÉiÉÉÆVÉÊ±É ¦ÉÉMÉ-1,4 ´É 5 – {ÉÆ.®úÉ¨ÉÉ¸ÉªÉ ZÉÉ, ºÉÆMÉÒiÉ ºÉnùxÉ <±ÉÉ½þÉ¤ÉÉnù 
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SANT GADGE BABA  AMRAVATI  UNIVERSITY 
 

SPECIAL NOTE FOR INFORMATION OF THE STUDENTS  
 

(1)  Notwithstanding anything to the contrary, it is notified for general information and guidance of all 
concerned that a person, who has passed the qualifying examination and is eligible for admission only to the 
corresponding next higher examination as an ex-student or an external candidate, shall be examined in accordance 
with the syllabus of such next higher examination in force at the time of such examination in such subjects, papers or 
combination of papers in which students from University Departments or Colleges are to be examined by the 
University. 
 

(2)  Be it known to all the students desirous to take examination/s for which this prospectus has been 
prescribed should, if found necessary for any other information regarding examinations etc. refer the University 
OrdinanceBooklet the various conditions/provisions pertaining to examinations as prescribed in the following 
Ordinances- 
 
Ordinance No.  1 :   Enrolment of Students .  
Ordinance No.2 :   Admission of Students  
Ordinance No.  4 :   National Cadet Corps  
Ordinance No.  6 :   Examination in General  (rel evant extrac ts)  

Ordinance No.  18/2001 : An Ordinance  to  provide grace  marks  for  passing in a Head of passing  
and Inprovement of Division (Higher  Class)  and getti ng Dis ti nc ti on  
i n the  subjec t and condonation of deffi ciency of marks  i n a  subjec t i n 
all  the facul ties prescribed by the  Sta tute NO.18,  Ordinance 2001.  

Ordinance No.9 :   Conduct of Examinations  
   (Rel evant extrac ts)  
Ordinance No.10 :   Providing for Exemptions and Compar tments  
Ordinance No.  19 :   Admission Candidates to Degrees  
Ordinance No.109 :   Recording of a  change of name of a  Univer si ty Student i n the  records 

of the  Universi ty 

Ordinance No.19/2001 : An Ordinance  for  Central  Assessment Programme,  Scheme of  
Evaluation and Modera tion of answerbooks  and prepara tion of resul ts 
of the  examinations , conducted by the Universi ty,  Ordinance 2001.  

      
      
  
 Dineshkumar Joshi 
 Registrar 
 Sant Gadge Baba Amravati University 
 
 
 

PATTERN OF QUESTION PAPER ON THE UNIT SYSTEM 
 

 The pattern of question paper as per unit system will be boradly based on the following pattern. 
(1)  Syllabus has been divided into units equal to the number of question to be answered in the paper. On each unit 

there will be a question either a long answer type or a short answer type. 
(2)  Number of question will be in accordance with the unit prescribed in the syllabi for each  paper i.e. there will 

be one question on each unit. 
(3)  For every question long answer type or short answer type there will be an alternative choice  from the same 

unit. However, there will be no internal choice in a question. 
(4)  Division of marks between long answer and short answer type question will be in the ratio of  40 and 60. 
(5)       Each short answer type question shall Contain 4  to 8 short sub question with no internal  choice. 

 
 
 

*****
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DIRECTION 
No. : 43 / 2010                   Date : 03/07.2010 
 

Subject  :  Examinations leading to the Degree of Bachelor of Computer Application  (Three Year 
Degree Course-Semester Pattern), Direction, 2010. 

 
 Whereas, University Grants Commission, New Delhi vide D.O.No.F-2/2008/(XI Plan), Dtd.31 Jan.2008 
regarding new initiatives under the 11th Plan – Academic Reforms in the University has suggested for improving 
quality of higher education and to initiate the Academic Reform at the earliest.  
 

AND 
 
 Whereas, the Academic Council while considering the above letter in its meeting held on 30.4.2008, vide 
item No.55 has resolved to refer the same to Dean's Committee, and the Dean's Committee in its meeting held on 
19.07.2008 has decided to refer the matter to all Board of Studies. 
 

AND 
 
 Whereas the recommendations of various Board of Studies  in the faculty of Science regarding Upgradation 
and Revision of various syllabi and introduction and implementation of Semester Pattern Examination System at 
under graduate level was considered by the faculty of Science in its meeting held on 7.12.2009 and constituted a 
Committee of all Chairmen of Board of Studies and one member nominated by Chairmen of respective B.O.S. under 
the Chairmanship of Dean of faculty to decide the policy decision regarding semester pattern examination system. 
 

AND 
 
 Whereas,  the Academic Council in its meeting held on 20.2.2010 vide item No.15, has resolved to constitute 
a Committee of Chairman of Board of Studies in Mathematics, Statistics, Computer Science and Electronics under the 
Chairmanship of Dean, faculty of Science for framing the syllabus of Bachelor of Computer Application (Computer 
Science) i.e. B.C.A. (Computer Science). 

AND 
 
 Whereas, the faculty of Science in its emergent meeting  held on 11th May, 2010 vide item No.30 regarding 
Scheme of Teaching and Examination and B.C.A. course as per Semester pattern has resolved to refer to concerned 
Board of Studies, and the faculty further resolved to induct the Chairman, B.O.S. in Mathematics, Electronics & 
Statistics. 

AND 
 
 The Combined meeting of the Committees appointed by the Academic Council, faculty of Science and 
B.O.S. in Computer Science in its meeting held on 24 & 25 June 2010 has resolved to accept and recommend a draft 
syllabi, scheme of teaching and examination and provision to be incorporated in the Ordinance to Examination leading 
to the Degree of Bachelor of Computer Application to be implemented from the Academic Session 2010-11 for 
B.C.A. Part-I (Sem-I & II) and onwards, which is accepted by the Hon'ble Vice-Chancellor u/s 14(7) of the 
Maharashtra Universities Act, 1994 on dated 1.7.2010. 

AND 
 
 Whereas, Ordinance No.17 of 2003 in respect of Examinations leading to the Degree of Bachelor of 
Computer Application is in existence in the University as per annual pattern examination system. 
 

AND 
 Whereas, new scheme of examination as per semester pattern is to be implemented from the Academic 
Session 2010-11 for Semester-I & onwards which is regulated by an Ordinance and framing of an Ordinance for the 
above examination is likely to take some time. 

AND 
 Whereas, the admission of students in the semester pattern at B.C.A.. Part-I (Semester-I) are to be made in 
the Academic Session 2010-11.  
 

Now, therefore, I, Dr. Kamal Singh, Vice Chancellor of  Sant Gadge Baba Amravati University, in exercise 
of powers conferred upon me under sub-section (8) of section  14 of the Maharashtra Universities Act., 1994,  do 
hereby direct as under: 
1. This Direction may be called, "Examinations leading to the Degree of Bachelor of Computer Application (Three 

Year Degree Course-Semester Pattern), Direciton, 2010". 
2. This direction shall come into force with effect from the date of its issuance. 
3. (i)  The following shall be the examination leading to the Degree of  Bachelor of Computer Application in the 

faculty of Science- 
(1) The B.C.A. (Part-I) , Semester -I  Examination; 
(2) The B.C.A. (Part-I) , Semester -II  Examination; 
(3) The B.C.A. (Part-II) , Semester -III  Examination; 
(4) The B.C.A. (Part-II) , Semester -IV  Examination; 
(5) The B.C.A. (Part-III) , Semester -V  Examination; and 
(6) The B.C.A. (Part-III) , Semester -VI  Examination; 

 (ii)  The period of Academic Session shall be such as may be notified by the University. 
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4.  (i)  The examination of Semester-I, II, III, IV, V & VI shall be conducted by the University and shall held by 

the end of each semester separately. 
 (ii)  The main examination of Semester-I, III & V and that of Semester-II, IV & VI shall be held in Winter and 

Summer respectively. 
 (iii) The supplementary examination for Semester-I, III & V shall be held in Summer and that of Semester-II, 

IV & VI in Winter respectively. 
 

5. Subject to their compliance with the provisions of this Direction and of other Ordinances in force from time to 
time, the following persons shall be eligible for admission to the examinations, namely:- 
(a)  A student of a College who has prosecuted a regular course of study for not less than one academic year 

prior to that examination; 
(b)  A teacher in a Educational Institution eligible under the provisions of Ordinance No.18, and 
(c)  A women candidate who has not pursued a regular course of study. 
 

 Provided that in the case of the persons eligible under clauses (b) and (c) an applicant to the examination 
shall have attended a full course of laboratory instructions in a College in the subject in which laboratory work is 
prescribed. The candidate shall submit a Certificate to that effect signed by the Principal of the college.  

 
6.  (I)  Every applicant for admission to Examination shall- 

In the case of the Bachelor of Computer Application Part-I, Semester-I Examination, have passed not less than 
one academic Year previously the 12th standard Examination of the Maharashtra State Board of Secondary 
and Higher Secondary Education with English and other modern Indian Languages or subject I.T. together 
with Mathematics or three years diploma course in Electronics and Computer Engg. or +2 level minimum 
competency vocational course in Electronics Technology or students passing the 12th Standard Examination of 
Maharashtra State Board of Secondary and Higher Secondary Education and offering Vocational stream with 
Mathematics shall be eligible for admission to the Bachelor of Computer Application Part-I, Semester-I course 
or an Examination recognized as equivalent thereto in such subjects and with such standards of attainments as 
may be prescribed. 

 (II)  In the case of B.C.A.. Part-II, (Semester-III & IV) Examination :- 
   have passed not less than one academic year previously the B.C.A.. Part-I ( Sem-I & II) Examination of the 

University or an examination recognised as equivalent thereto, and 
 (III) In the case of the B.C.A.. Final, (Sem-V & VI) Examination:-  
  have passed not less than one academic year previously the B.C.A.. Part-II (Sem-III & IV) Examination 

Examination of the University or an examination recognised as equivalent thereto; 
 
7.  Subject to his/her compliance with the provisions of this Direction and other Ordinances (pertaining to 

Examination in General) in force from time to time, the applicant for admission, at the end of the course of 
study of a particular semester to an examination specified in column (1) of the table below, shall be eligible to 
appear at it, if,  
(i) he/she satisfied the condition in the table and the provisions there under. 
(ii) he/she has prosecuted a regular course of study in a college affiliated to the University. 
(iii) he/she has in the opinion of the Principal shown the satisfactory progress in his/her studies. 

TABLE 
Name of the Exam to appear The student should have 

completed the Session / 
term satisfactorily  

The student should have passed  

1 2 3 
B.C.A. Part-I (Sem-I & II) Sem-I & II Qualifying examination. 
B.C.A.-II Semester-III Semester-I & II One half of the total head prescribed for Sem-I 

& Sem-II examination 
B.C.A.-II Semester-IV Semester-III One half of the total head prescribed for Sem-I 

& Sem-II examination 
B.C.A.-III Semester-V Semester-III & IV (i) passed the Sem-I & II examination and 

(ii) One half of the total head prescribed for 
Sem-III & Sem-IV examination 

B.C.A.-III Semester-VI Semester-V (i) passed the Sem-I & II examination and  
(ii) One half of the total head prescribed for 
Sem-III & Sem-IV examination 

  (Note : For Calculating the Heads, the theory and the practical shall be consider as a separate head and on 
calculation fraction if any shall be ignored.) 

 
8.  Without prejudice to the other provisions of Ordinance No. 6 relating to the Examination in General, the 

provisions of Paragraph 5, 8, 10 and 31 of the said ordinance shall apply to every collegiate candidate. 
 
9.  The fee for the examination shall be as prescribed by he University from time to time. 
 
10. The Scope of the subjects of all semester opted by the students shall be as indicated in the respective syllabi 

from time to time. The medium of instruction and examination shall be English. 
 
11. The maximum marks allotted to each subject and paper and the minimum marks which an examinee must 

obtain in order to pass the examination shall be as per Appendices A, B, C, D, E and F appended to this 
Direction. 
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12. The practical examination of all semesters shall be conducted at the end of each semester externally by the 
University.  

13. Successful examinees at the B.C.A. Final (Sem-VI) Examination who obtain not less than 60% marks in 
aggregate of  Sem-I, II, III, IV, V & VI  Examination taken together shall be placed in the First Division, those 
obtaining less than 60% but not less than 45% in the Second Division, and all other successful examinees in the 
pass Division. 

14. There shall be no classification of successful examinees at the Sem-I to Sem-V Examinations. 

15. An examinee successful in the minimum period prescribed for the examination, obtaining not less than 75% of 
the maximum marks prescribed in the subject shall be declared to have passed the examination with Distinction 
in the subject.Distinction shall not be awarded to an examinee availing of the provision of the exemptions and 
compartments at any of the examination. 

16. Provisions of Ordinance No.18/2001 in respect of an Ordinance to provide grace marks for passing in a Head 
of passing  and Improvement of Division (Higher Class) and getting Distinction  in the subject and condonation 
of deficiency of marks in a subject in all the faculties prescribed by the Statute No.18, Ordinance 2001 shall 
apply to the Examination under this Direction. 

 
17. As soon as possible after the examinations the Board of Examination shall publish a list of successful 

examinees at the B.C.A. Part-I, Semester-I & II, B.C.A. Part-II, Semester-III & IV & B.C.A. Final, Semester-V 
& VI Examination. Such list at the B.C.A. Final Examination shall be arranged in three Divisions. The names 
of the examinees passing the examination as a whole in the minimum prescribed period and obtaining the 
prescribed number of places in each subject in the First or Second Division shall be arranged in Order of Merit 
as provided in the Examinations in General Ordinance No. 6.  

 
18. No Person shall be admitted to B.C.A. Part-I, Semester-I & II, B.C.A. Part-II, Semester-III & IV & B.C.A. 

Final, Semester-V & VI Examinations, if he has already passed the same  examination of this University or an 
equivalent examination of any other Statutory University. 

 
19. Successful Examinees at the B.C.A. Part-I, Semester-I & II, B.C.A. Part-II, Semester-III & IV Examination 

shall be entitled to receive a Certificate signed by the Registrar and successful examinee at the end of & B.C.A. 
Final, Semester-VI Examination, shall on payment of the prescribed fees, receive a Degree in the Prescribed 
form, signed by the Vice-Chancellor. 

 
 
                       Sd/- 
Date : 1/7/2010         (Dr.Kamal Singh) 
              Vice-Chancellor 
          Sang Gadge Baba Amravati University 

                   Amravati   
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     Appendix-G 

CERTIFICATE 
 
 

Name of the College/ Institution : ……………………………………………………………. 
 
Name of the Department : ……………………………………………………………………. 
 

This is to certify that this book contins the bonafide record of the practical work of  
 

Shri / Kumari / Shrimati ……………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
of  B.C.A. Part – I / II / III / Semester ………… during the Academic year………………… 
 
Dated: ……./ ……./ 20…. 
 
Signature of the Teacher 
Who taught the examinee 

1. ………………………. 
2. ……………………….       
3.  
4. Head of the Department 

( Note :In absence of certificate for record book (Appendix-G), examinee should not be allowed to  
             appear for the practical examination.) 
 
……………………………………………………………………………………………………
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Syllabus Prescribed for B.C.A.Part-I 

Semester-I 
 

1ST1-Computer Fundamentals 
 
UNIT – I :  Introduction to computer : History characteristics, classification of computer, block diagram of 

computer, Generations of computer, types of computer : Micro, mini, main and super. 
 
UNIT – II :  Input/Output Devices : 
   Input Devices : Keyboard, MICR, OCR, Bar coding, mouse. 
  Output Devices : Printers, types of priters, dot matrix printer, laser printer, inkjet printer, VDU 

(CRT,LCD). 
 
UNIT – III :  Memory : Memory cell, primary memory, secondary memory. 
  Primary Memories : RAM, Cache, ROM family;  
  Secondary Memories : CD, DVD, Flash Memory. 
 
UNIT – IV :  Number System : 
   Introduction : Types of number system, decimal, binary, octal & hexadecimal and their inter 

conversions code : BCD code, ASCII code, EBCDIC code, fixed point & floating point 
representation of number. 

 
UNIT – V :  Programming Concept : Algorithm, flowchart, programming languages, assembler, interpreter, 

compiler. 
  Programming process : Program design, coding, compilation, execution, testing, debugging, 

documentation, Structured programming, Features and approaches. 
 
BOOKS: 

1) Computer Fundamental : B.Ram, Nas Age Publi. 
2) Fundamentals of Computer : V.Rajaraman, PHI Publi. 
3) Computer Fundamentals : Preeti Sinha, BPB Publi. 
4) Computer Fundamentals and C. Program : Dhamdhere. 

 
Practicals :- 
Minimum 8 practicals based on MS-Word, MS-Excel, MS-Power Point. 

 
 
 

1ST2-C-Programming 
 
UNIT – I :  Introduction to C : Brief history of C Language, structure of C Program, C tokens : Character set, 

keywords, Identifiers, constant, variables, basic data types, data type modifiers, enumerated data 
type, symbolic constant. 

 
UNIT – II :  Operators and Expressions in C : Arithmatic, Relational, logical, assignment, compound, 

increment, decrement, conditional operator, comma operator, bitwise operators. Precendence and 
the associativity of operators. Type conversion and type cast operator. 

 
UNIT – III :  I/O Operations in C :  
  Formatted I/O : Printf(), scanf() 
  Unformatted I/O : getchar(), putchar(), gets(), puts(), getch(), putch(), getche(), putche(). 
 
UNIT – IV :  Controlled structures in C :  
  if, if---else, elseif ladder, nested if, switch, goto label, for, while, do----while, nesting of loops, 

break, continue. 
 
UNIT – V :  Arrays : Declaration and initialization of one and two dimensional arrays. 
  Pointers : Declaration and initialization, pointer arithmetic, pointer comparison, array of pointers. 
 
Books Recommended :- 

(1) Programming in C – E. Balguruswamy, TMH Publications. 
(2) Programming in C – Ravichandran 
(3) Programming with C – Venugopal and Prasad, TMH Publications. 
(4) C Programming – Holzner, PHI Publication. 
(5) Let us C – Yashvant Kanetkar, BPB Publication. 

 
Practicals :- Minimum 08 practicals based on Unit-I to Unit-V. 
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1ST3 – Digital Techniques-I 
 
Unit-I  :  Number System : 
  Binary, Octal, Hexadecimal, Decimal to binary, decimal to octal, decimal to hexadecimal,  binary  to  

decimal, octal to decimal, hexadecimal to decimal, binary to hexadecimal, binary to octal, hexadecimal to 
binary and octal to binary conversions. Addition and substraction in binary, octal and hexadecimal 1's 
and 2's compliment method of binary substraction. 

  Logic operaters and logic gates : 
  OR, AND, NOT, NAND and EX-OR operators. OR, AND, NOT NAND, NOR, EX-OR and EX-NOR 

gates. 
 

Unit-II :  Logic Families :  
  Classification of Logic families, characteristics (Fan-in, Fan-out, Noise immunity, propagation delay, 

power dissipation) construction and working of DTL, TTL, ECL, & CMAS Logic. 
 

Unit-III :  Boolean algebra : 
  Boolean laws, Boolean identities, Demorgans theorems. 
  Implementation of Boolean equations : 
  SOP, POS, Simplification of Boolean equation using Boolean laws & theorems, simplification of boolean 

equation using K-map (Upto 4 variable K map). 
 

Unit-IV :  Arithmetic Logic Unit : 
  Half adder, Half subtractor, Full adder, Full subtractor, 4-bit binary parallel adder, subtration using 1's & 

2's complement method, Controlled 4-bit parallel adder/subtractor (1's & 2's Complement), study of ALU 
IC-74181. 

 

Unit-V  :  Combinational Logic Circuit : 
  Basics of decoder, 2:4 decoder,  3:8 decoder, 4:16 decoder, extension of decoder to demultiplexer, Basics 

of Multiplexer, 2:1 mux, 4:1 mux, and 16:1 multiplexer. 
 

TEXT BOOKS : 
1. Digital Electronics and Microcomputer - R.K.Gaur-Dhanpati publications. 
2. Digital fundamentals - Floyd - Universal Book stall, Delhi. 
 

 
1ST4-Numerical Methods 

 

UNIT – I :   Introduction : 
  A simple mathematical model, Numerical data, Analog and digital computing, process of 

numerical computing, characteristics of numerical computing, new trends in numerical computing. 
 

UNIT – II :   Rounding off Errors : 
  Errors in Computing, significant digits, Inherent errors, numerical errors, modelling errors, errors 

definition, round off errors. Error propagation, total numerical error. 
 

 UNIT – III :  Routs of Equation : 
  Bracketing Methods – Graphical methods, Bisection method, false position method, numerical 

problems. 
 

UNIT – IV :  Open Methods – Simple fixed point method, Newton-Raphson method & its limitations, the secant 
method. 

 

UNIT – V :  Solution of Linear Equations : 
Existence of solution, solution by elimination, Basic Gauss elimination method, Gauss elimination 
with pivoting, Gauss-Jordan method. 

 

Note : Minimum 16 experiments should be performed based on Unit-I to Unit-V. 
 

Reference Books :- 
(1) Numerical Methods for Engineers : Stevenc Chapra & Raymond P. Canale. Publication-Tata Mc-Graw 

Hill. 
(2) Numerical Methods : E.Balguruswamy. Publication-Tata Mc-Graw Hill. 
(3) Fundamentals of Mathematical Statistics : S.C.Gupta & V.K.Kapoor. Publication – Sultan Chand & Sons. 
(4) Numerical Analysis by S.S.Shastri. 

 
 

1ST5- MATHEMATICS  
 

DISCREATE MATHEMATICS  
 

UNIT – I: Functions and Relations 
 (i) Elementary counting principle.  
 (ii) Function and counting.  
 (iii) Combinatorial argument. 
 (iv) Principle of inclusion and exclusion. 
 (v) Infinite sets and countability. 
 (vi) Properties of countable sets. 
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UNIT – II:  Generating Functions 
 (i) Ordinary and Exponential generating functions.  
 (ii) Basic properties of generating functions.  
 (iii) Enumerators. 
 (iv) Azilication to partitions, Ferrer’s Graph, dual partitions. 
 (v) Probability generating functions.  
 (vi) Application to solving recurrence relation.  
 
UNIT – III: Recurrence Relation 
 (i) Introduction 
 (ii) Linear recurrent relation with constant coefficient. 
 (iii) Homogeneous solution and total solutions. 
 (iv) Particular solution and total solutions. 
 
UNIT – IV: Boolean Algebra - I 
 (i) Logic  
 (ii) Partial Order relations. 
 (iii) Lattices – definition and elementary properties. 
 (iv) Principle of duality. 
 (v) Lattices as algebric systems. 
 
UNIT – V: Boolean Algebra - II 
 (i) Distributive and complemented lattices. 
 (ii) Boolean lattices and Boolean algebras.   
 (iii) Uniqueness of finite Boolean algebra. 
 (iv) Boolean functions and Boolean expressions. 
 (v) Disjunctive normal forms and simplification 
 
BOOKS: 
1) Elements of Discrete Mathematics by C.L.Liu 
2) Discrete Mathematics by Olympia Nicodemi  
3) Discrete Mathematical Structures for Computer Science by Alan Doerr and Kenneth Lavassuer. 
4) Discrete Mathematics with application by H.F.Mottson jr. 
5) Discrete and combinatorial mathematics by A.P.Hillmon., C.L.Alexanerson and R.M.Grassl  
6) A first step in Graph Theory by Raghunathan, Numkar and Solapurkar  
7) Graph Theory with Applications to Computer Science and Engineering by Narsinghs Deo. 
8) Discrete Mathematical Structures for Computer Science by B.Kolman and R.S.Busby.  
9) Foundation of Discrete Mathematics by K.D.Joshi (New International Ltd. Publisher, 1996 (Reprint) 
10) “Boolean Algebra and Swithching circuits”by Medelson, Tata McGraw Hill Publication Co-Ltd,4/12 Asaf Ali 

Road, New Delhi. 
 

 
 

1ST6-Communication Skill 
 
 The theory paper for Semester-I shall consist of Unit-I to Unit-V carrying 10 marks each of total 50 marks. 
There will be one question on each unit with sub-questions based on syllabus. All the five questions are compulsory. 
 
UNIT – I :  Grammer and Vocabulory      -10 
  1.1 Articles and Preposition      -02 
   1.2 Appropriate forms of verbs     -02 
  1.3 Synonyms and Antonyms      -04 
  1.4 Error Detection       -02 
 
UNIT – II :  Language Proficiency       -10 
  2.1 Types of Sentences      -02 
  2.2 Clauses        -03 
  2.3 Do as directed       -05 
 
UNIT – III :  Forms of Written Communication     -10 
  3.1 Job Application       -05 
  3.2 Preparing Curriculum Vitae     -05 
 
UNIT – IV :  Creative Writing       -10 
  4.1 Preparing Advertisement      -05 
  4.2 Composing Messages      -05 
    (Notices, e-mails, telegrams) 
 
UNIT – V :  Imaginative Approach       -10 
  5.1 Story Building       -03 
  5.2 Essay Writing       -07 
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Practicals :- 
 
1SP1 - Lab-I based on 1ST1 & 1ST2  
 
The distribution of marks in practical examination is given as : 
(1) Program writing / execution (based on 1ST1)   15 Marks 
(2) Program writing / execution (based on 1ST2)   15 Marks 
(3) Practical Record      10 Marks 
(4) Viva-voce       10 Marks 
--------------------------------------------------------------------------------------------------- 
       Total 50 Marks 
--------------------------------------------------------------------------------------------------- 

 
1SP2- Lab-II based on 1ST3  
 
The distribution of marks in practical examination is given as : 
(1) Experiments (Construction, testing and performance)  30 Marks 
(2) Practical Record      10 Marks 
(3) Viva-voce       10 Marks 
--------------------------------------------------------------------------------------------------- 
       Total 50 Marks 
--------------------------------------------------------------------------------------------------- 

 
1SP3 - Lab-III based on 1ST4 
 
The distribution of marks in practical examination is given as : 
(1) Practical Problems      30 Marks 
(2) Practical Record      10 Marks 
(3) Viva-voce       10 Marks 
--------------------------------------------------------------------------------------------------- 
       Total 50 Marks 
--------------------------------------------------------------------------------------------------- 

 
 
 

Syllabus Prescribed for B.C.A.Part-I 
 

Semester-II 
 

2ST1-Operating System 
 
UNIT – I :  Software : Types of software, system software, application software, utility software, assembler, 

compiler, interpreter. 
  Operating System : Deifnition, types of Operating System, Batch O/S, multi programming, 

multitasking, introduction to unix, unix kernel, shell application layer, introduction to linux. 
 
UNIT – II :  Introduction to Operating System : DOS : Booting processing, formatting, directory structure, 

FAT. 
  Internal DOS Commands : REN, CD, MD, RD, DIR, DEL, COPY, TYPE, DATE, TIME, 

COPYCON, External DOS Commands – FORMAT, XCOPY, CHKDSK, PATH, ATTRIB, 
AUTOEXEC.BAT, CONFIG.SYS. 

 
UNIT – III :  Functions of Operating System : Types of operating system, process management, states of 

processes, process scheduling algorithms. 
 
UNIT – IV :  File Management, space allocation techniques, directory types and structures. 
 
UNIT – V :  Memory Management, partitions, paging, segmentation, virtual memory management, demad 

paging, page replacement algorithm. 
 
Books Recommended :- 

(1) System Software and Operating System : D.M.Dhamdhere (TMH) 
(2) Operating System, 3/e, Nutt Pearson. 
(3) Operating System Concept : silbershaz (Addision Education) 
(4) System Software : Leyland Beck (Pearson Education) 
(5) Operating System : William Stalling 
(6) Operating System : A.S.Godbole (TMH) 
(7) Operating System : Cowley (TMH) 
(8) Modern Operating Systems : Tenenenbaum (Pearson Education) 
(9) Operating System : Peterson. 

 
Practical : Minimum 08 practicals based on DOS. 
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2ST2-Advanced C 

 
UNIT – I :   String Handlings : Declaring and initializing string variables, string handling functions : 
  gets(), strcpy(), strcat(), strlen(), strcmp(), strcpy(), strlwr(), strupr(), strcmp(), strcat(), strstr(), 

strrev(), strset(), Array of pointers to strings.  
 
UNIT – II :   Function in C :  
   Definition, prototype, local and global variables, storage classes function definition, function 

calling, call by value, call by pointer, return values and their types, functions with arrays, function 
recursion, pointer to functions. 

 
UNIT – III :   Structures :  
   Definition and declaration, initialization, array of structures, nested structure, pointer to structures. 
  Union : Definition, declaration, and initialization of union, comparison of union with structure. 
 
UNIT – IV :   File Handling :  
  Streams and files in C, defining and opening a file (fopen()), file opening modes (options), closing 

a file (fclose()), I/O operations on File : fof(), fscanf(), fprintf(), getw(), putw(), fgetc(), fputc(), 
fgets(), fputs(), fread(), fwrite(), sizeof() operator. 

 
UNIT – V :  Random Access : fseek(), ftell(), frewind(). 
  Handling Errors : feof(), ferror(). 
  Dynamic Allocation of memory, alloc(), malloc(),  
  C Graphics : Line, circle. 
Books Recommended :- 

(1) Programming in C – E. Balguruswamy, TMH Publications. 
(2) Programming in C – Ravichandran 
(3) Programming with C – Venugopal and Prasad, TMH Publications. 
(4) C Programming – Holzner, PHI Publication. 
(5) Let us C – Yashvant Kanetkar, BPB Publication. 

 
Practicals :- Minimum 08 practicals based on Unit-I to Unit-V. 
 
 

2ST3 – Digital Techniques-II 
 
Unit-I  :  Multivibrators & Flip flops : 
  Construction & working of Astable, monostable and Bistable transistorized multivibrators, RS, CLK RS, 

D, JK, JKMS Flip Flops (Logic diagram, Truth table, construction & working), Concept of edge trigger 
Flip-Flop, Concept of preset & clear terminal. 

 
Unit-II  :  Counters : 
  Asynchronous & sunchronous Counter, Up-down counters (Up to 4-bits), modified asynchronous 

counter, Applications of counters, IC vertion of counters – 7493IC & 7490IC. 
 
Unit-III :  Shift registers : 
  Types of shift  registers, SISO, SIPO, PISO & PIPO registers  (Construction & working), left shift-right  

shift, registers, IC version of shift register – 7495, Application of shift register. Ring counter,  Johnson's 
counter. 

 
Unit-IV :  Memory : 
  Concept of primary & secondary memory, memory hierarchy, classification of memories, Floppy disk, 

Winchesterdisk, CD, DVD, Semiconductor memories : RAM, ROM, PROM, EPROM, EAROM, 
EEPROM. 

 
Unit-V :  A/D & D/A converters : 
  Need of A/D & D/A converters. 
  D/A converters : Weighted registers, R-2R ladder type, Specifications, IC version DAC0808. 
  A/D converters : Counter type, successive approximation type, Speciafications, IC version, ADC0808. 
 
Books  Recommended : 
1.   Elements of Electronics by Bagade and Singh (S.Chand and company) 
2.  Electronic devices, application and  integrated circuits by Mathur(Kulshrestha,Chadha,Umesh Publication) 
3.   Pulse, Digital, Switching wave forms by Millman and Taub (Mcgraw Hill-Kogakusha) 
4.    Basic Electronics -by B.L.Theraja (S.Chand and company) 
5.    Electronic Instrumentation and measurements system – Cooper (Prentics Hall) 
6.    Electrical and electronic   measurements and instrumentation. A.K.Sawhney  (Dhanpat Rai and sons) 
7.    Principles of electronics instrumentation- A.I.Diefenderfer. 
8.   A text book  of electrical technology B.L.Thereja (S.Chand & Company Ltd.) 
9.  Functional Circuits in Electronics by Sh.S.G. Pimple (Macmillan Publication, India) 
10.  Micro Electronic Circuits (Fourth Edition ) By Sedra and Smith (Oxford publication) 
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2ST4-Numerical Methods 
UNIT – I :   Curve Fitting : 
  Least Square Regression : Linear regression, polynomial regression, multiple linear regression. 
 
UNIT – II :  General Linear Least Squares, non-linear regression, fitting of transcendental equations. 
 
UNIT – III :  Interpolation : 
  Polynomial forms, linear interpolation, Newton's divided difference interpolation polynomials, 

Lagrange's interpolating polynomials, interpolation with equidistaut points. 
 
UNIT – IV :  Inverse interpolation, spline interpolation, Chebysher interpolation polynomial. 
 
UNIT – V :  Numerical Integration : Meaning of numerical integration, trapezoidal rule, Simpson's 1/3 Rule, 

Simpson's 3/8 rule. 
 
Note : Minimum 16 experiments should be performed based on Unit-I to Unit-V. 
 
Reference Books :- 

(1) Numerical Methods for Engineers : Steven C. Chapra & Raymond P. Canale. Publication-Tata Mc-Graw 
Hill. 

(2) Numerical Methods : E.Balguruswamy. Publication-Tata Mc-Graw Hill. 
(3) Fundamentals of Mathematical Statistics : S.C.Gupta & V.K.Kapoor. Publication – Sultan Chand & Sons. 
(4) Numerical Analysis by S.S.Shastri. 

 
2ST5-MATHEMATICS-II  

DISCREATE MATHEMATICS-II 
UNIT I :  Graph Theory (a) 

(i) Definition and elementary results 
(ii) Types of Graphs 
(iii)  Isomorphism 
(iv) Adjacency and incidence matrix 
(v) Degree sequence and Havel- Halcimi theorem (without proof) 
(vi) Sub graphs, induced sub graphs. 
(vii) Complement of a graph, self-complementary graphs  
(viii) Union, intersection, ring-sum of two graphs. 
(ix) Connected, disconnected graph  

UNIT II :  Graph Theory (b) 
(i) Edge sequences, Trail, path, circuit’s definitions and elementary results. 
(ii) Isthmus, cut vertex 
(iii) Vertex and edge connectivity 
(iv) Menger’s theorem (without proof) 
(v) Dijkstra’s shortest path algorithm 

UNIT III :  Graph Theory (c) 
(i) Eulerian graphs, Definitions and examples 
(ii) Characterization of Eulerian graph in terms of degree 
(iii) Fleury’s algorithm 
(iv) Hamiltonian graph, definition and examples 
(v) Sufficient conditions for Hamiltonian graph (without proof) 

UNIT IV :  Graph Theory (d) 
(i) Definition of a tree equivalent Characterization elementary results. 
(ii) Centre, radius and diameter of a tree,  
(iii) Spanning trees, fundamental circuits and cut sets . 
(iv) Binary trees and elementary results 

 
UNIT V :  Graph Theory (e) 

(i) Kruskal’s algorithm for weighted spanning tree. 
(ii) Different types of directed graphs 
(iii) Connectedness 
(iv) Directed trees , arborescence and polish notion 
(v) Networks and flows : Definition, examples and construction of flows only. 

BOOKS: 
1) Elements of Discrete Mathematics by C.L.Liu 
2) Discrete Mathematics by Olympia Nicodemi  
3) Discrete Mathematical Structures for Computer Science by Alan Doerr and Kenneth Lavassuer. 
4) Discrete Mathematics with application by H.F.Mottson jr. 
5) Discrete and combinatorial mathematics by A.P.Hillmon., C.L.Alexanerson and R.M.Grassl  
6) A first step in Graph Theory by Raghunathan, Numkar and Solapurkar  
7) Graph Theory with Applications to Computer Science and Engineering by Narsinghs Deo. 
8) Discrete Mathematical Structures for Computer Science by B.Kolman and R.S.Busby.  
9) Foundation of Discrete Mathematics by K.D.Joshi  (New International Ltd. Publisher, 1996 (Reprint) 
10) “Boolean Algebra and Swithching circuits”by Medelson, Tata McGraw Hill Publication Co-Ltd,4/12 Asaf Ali 

Road, New Delhi. 
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2ST6-Communication Skill 

 
 The theory paper for Semester-I shall consist of Unit-I to Unit-V carrying 10 marks each of total 50 marks. 
There will be one question on each unit with sub-questions based on syllabus. All the five questions are compulsory. 
 
UNIT – I :  Comprehension Skill       -10 
  1.1 Generating Ideas with quick response    -05 
   1.2 Attempting Precis      -05 
 
UNIT – II :  Command Over Language      -10 
  2.1 Using other forms of verbs.     -03 
  2.2 Voice        -02 
  2.3 Idoms and Phrases      -05 
 
UNIT – III :  Analytical Ability       -10 
  3.1 Paraphrasing of the poem      -05 
  3.2 Expansion of ideas      -05 
 
UNIT – IV :  Drafting Language       -10 
  4.1 Domestic Letter       -05 
  4.2 Drafting Reports       -05 
 
UNIT – V :  General Awareness       -10 
  5.1 One Word Substitute      -02 
  5.2 Short Notes       -03 
    (Audio-visual aids, Interview, Barriers of Communication,    
    Verbal/Non Verbal Communication) 
  5.3 Personal Response in 100 words     05 
    (Pollution, Current Affairs, Education) 
 
For References the following books are recommended for Semester-I & II :- 

(1) MacMillans English Grammer 
(2) Developing Communication Skills by Krishna Mohan, Beena Ayyar. 
(3) English for Practical Purposes by Z.N.Patil, B.S.Valke. 
(4) English Grammar Composition and Effective Business Communication by M.A.Pink, S.E.Thomas (Editor 

S.Chand) 
 
Practicals :- 
 
2SP1 - Lab-I based on 2ST1 & 2ST2  
The distribution of marks in practical examination is given as : 
(1) Program writing / execution (based on 2ST1)   15 Marks 
(2) Program writing / execution (based on 2ST2)   15 Marks 
(3) Practical Record      10 Marks 
(4) Viva-voce       10 Marks 
--------------------------------------------------------------------------------------------------- 
       Total 50 Marks 
--------------------------------------------------------------------------------------------------- 
 
2SP2- Lab-II based on 2ST3  
The distribution of marks in practical examination is given as : 
(1) Experiments (Construction, testing and performance)  30 Marks 
(2) Practical Record      10 Marks 
(3) Viva-voce       10 Marks 
--------------------------------------------------------------------------------------------------- 
       Total 50 Marks 
--------------------------------------------------------------------------------------------------- 

 
2SP3 - Lab-III based on 2ST4 
The distribution of marks in practical examination is given as : 
(1) Practical Problems      30 Marks 
(2) Practical Record      10 Marks 
(3) Viva-voce       10 Marks 
--------------------------------------------------------------------------------------------------- 
       Total 50 Marks 
--------------------------------------------------------------------------------------------------- 

 
 

***** 
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(Compulsory English)
B. Com. –I

Semester – I

Theory  :- 80 Marks Time :- 3 Hours
........................................................................................................................................................................
Text Prescribed for study : RAYS OF LETTERS
(As per model curriculum of the U.G.C. for B.Com. Part- I and published by Raghav
Publisher and  Distributors, Mahal, Nagpur.)

Unit I : PROSE

1. The Eyes are not Here — Ruskin Bond
2. The Romance of a

Busy Broker — O. Henry

Unit II
 : PROSE

3. Bores — E.V. Lucas
4. The Lost Child — Mulk Raj Anand

Unit III : POETRY

1. The World is too — William Wordsworth
Much With us

2. Once Upon a time — Gabriel Okara
3. If — Rudyard Kipling

Unit IV :  GRAMMAR (strictly based on the prescribed text)

A. Change the Narration
B. Articles
C. Synonyms & Antonyms
D. Tense Forms

Unit V : BUSINESS CORRESPONDENCE AND WRITING SKILLS
(As given in the prescribed text.)

A. Letter Writing (Formal & Informal)
i)   Formal
   Applications for Job/Complaint/Order

ii)  Informal/ Personal Letters

B) Resume Writing

Distribution of Marks (80 : 20)

A) Theory 80 Marks
Textual Components :

Que. 1– PROSE
Any two long answer questions to be attempted out of four
each carrying eight marks . 2X8=16

Marks

Que. 2- POETRY
Any Four short answer questions to be attempted out of Six
each carrying four marks. 4X4=16 Marks
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Que. 3 GRAMMAR (TEXTUAL)

a) Change the narration
Two questions carrying two marks each Articles 2X2 = 4 Marks

b) Articles
Four questions carrying one mark each 4X1 = 4 Marks

c) Synonyms & Antonyms
Four questions carrying one mark each 4X1 = 4 Marks

d) Tense Forms
Four questions carrying one mark each 4X1 = 4 Marks

Que. 4 BUSINESS CORRESPONDENCE AND WRITING SKILLS

a) Letter Writing
i) Formal Letter

(Application for Job/Complaint/Order) 5X1 =  5 Marks
(Any one out of two)

ii) Informal Letters/Personal Letters 5X1 = 5 Marks
(Any one out of two)

b) Resume Writing 6 Marks

B) Internal Assessment — 20 Marks

(i) Class Test — 10 Marks.
(ii) Home Assignment — 10 Marks.
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B.Com. –I
Semester – II

(Compulsory English)
Theory  :- 80 Marks Time :- 3 Hours
........................................................................................................................................................................

Text Prescribed for study : RAYS OF LETTERS
(As per model curriculum of the U.G.C. for B.Com. Part- I and published by Raghav
Publisher and  Distributors, Mahal, Nagpur.)

Unit I : PROSE
1. Each is Great in His Own Place — Swami Vivekananda
2. The Postmaster — Rabindranath Tagore

Unit II : PROSE
3. How I Became a Public Speaker — George Bernard Shaw
4. Prospects of Democracy in India — Dr. B.R. Ambedkar

Unit III : POETRY
1. Success is Counted Sweetest —  Emily Dickinson
2. Laugh and Be Merry — John Masefield
3. The Impossible Dream — Joe Darion

Unit IV :  GRAMMAR (strictly based on the prescribed text)
A. Change the Voice
B. Idioms & Phrases
C. One Word Substitute
D. Prepositions

Unit V : BUSINESS CORRESPONDENCE AND WRITING SKILLS
      A) E- mail

B) Newspaper Reports

Distribution of Marks : (80 : 20 Marks)
Textual Components :

Que. 1– PROSE
Any two long answer questions to be attempted out of four
each carrying eight marks . 2X8=16 Marks

Que. 2- POETRY
Any Four short answer questions to be attempted out of Six
each carrying four marks. 4X4=16 Marks

Que. 3  MULTIPLE CHOICE QUESTIONS
(10 questions from Prose and six questions from Poetry,
each carrying one mark. 16X1= 16
Marks

Que. 4 GRAMMAR (TEXTUAL)
a) Change the Voice

Four questions carrying one marks each 4X1=4 Marks
b) Idioms & Phrases

Four questions carrying one mark each 4X1 = 4 Marks
c) One Word Substitute

Four questions carrying one mark each 4X1 = 4 Marks
d) Preposition

Four questions carrying one mark each 4X1 = 4 Marks
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Que. 5 -  BUSINESS CORRESPONDENCE AND WRITING SKILLS

a) E- Mail 6X1 = 6 Marks
(Any one out of two)

b) Newspaper Reports          10X1 = 10 Marks
(Any one out of two)

B) Internal Assessment —  20 Marks

(i) Class Test — 10 Marks.
(ii) Home Assignment — 10 Marks.
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B.Com. – I

Semester – I
(Supplementary English)

Theory :- 80 Marks Time :- 3 Hours
...........................................................................................................................................................

Text Prescribed :
Practical English Prose and Verse edited by G.E.B. COE Orient Longman.

Unit I :   PROSE
The following prose lessons are prescribed for study.

1. A Slip of Tongue — J.E.B. Gray
2. Socrates and the School Master — F.L. Brayne

Unit II :  PROSE
3. Good Manners — J.C. Hill
4. The Bottle Imp — R.L. Stevenson

Unit III :  POETRY
The following poems are prescribed for study.
1. The Daffodils — William Wordsworth
2. Break Break Break — Alfred Lord Tennyson
3. The Wild Swans — W.B.  Yeats
4. All in June — W.H. Davies

Unit IV : a) Comprehension of an Unseen Passage
b) Precis Writing

Unit V : COMPOSITION :-
An essay of about 300 words on Social, Economic, Commercial and
Information Technology Issues.

Distribution of Marks

A) Theory 80 Marks

Que. 1:   PROSE
 Any two long answer questions to be attempted out of four
each carrying eight marks 2X8=16 Marks
Que. 2 :  POETRY
  Any four short answer questions to be attempted out of Six
each carrying four marks. 4X4=16 Marks
Que. 3 : MULTIPLE CHOICE QUESTIONS

Eight Multiple Choice Questions based on Prose,
each carrying one mark : 8 Marks
Eight Multiple Choice Questions based on Poetry,
each carrying one mark : 8 Marks

Que. 4 :
(a) Comprehension of an Unseen Passage : 8 Marks
(b) Precis Writing : 8 Marks

Que. 5 :
An essay of about 300 words to be attempted out
of the five given topics. : 16 Marks

B) Internal Assessment —  20 Marks
(i)  Class Test — 10 Marks
(ii) Home Assignment — 10 Marks
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B.Com. – I
Semester – II

(Supplementary English)

Theory :- 80 Marks Time :- 3 Hours
...........................................................................................................................................................
Text Prescribed :
Practical English Prose and Verse edited by G.E.B. COE Orient Longman.

Unit I : PROSE
The following prose lessons are prescribed for study.

1. Playing the English Gentleman — Mahatma Gandhi
2. The Home Coming — Rabindranath Tagore

Unit II : PROSE
3. The Miracle of Radio — H. Shipp
4. Robin — Jim Corbett

Unit III : POETRY
The following poems are prescribed for study.

1. Adlestrop — Edward Thomas
2. The Soldier — Rupert Brooke
3. To the Indian Who Died in South Africa — T.S. Eliot
4. That Whitsun — Philip Larkin

Unit IV :  a) Comprehension of an Unseen Passage
b) Precis Writing

Unit V :   COMPOSITION :-
An essay of about 400 words on Social, Economic, Commercial and

Information Technology Issues.

Distribution of Marks

A) Theory 80 Marks
Que. 1 : PROSE
 Any two long answer questions to be attempted out of four
 each carrying eight marks 2X8:=16 Marks

Que. 2   POETRY
 Any four short answer questions to be attempted out of Six
 each carrying four marks. 4X4 =16 Marks

Que. 3  :
Eight Multiple Choice Questions based on Prose,
each carrying one mark : 8 Marks
Eight Multiple Choice Questions based on Poetry,
each carrying one mark : 8 Marks

Que. 4 :
(a) Comprehension of an Unseen Passage : 8 Marks
(b) Precis Writing : 8 Marks

Que. 5 :
An essay of about 400 words to be attempted out
of the five given topics. : 16 Marks

B) Internal Assessment —  20 Marks
(i)  Class Test — 10 Marks
(ii) Home Assignment — 10 Marks
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Ê½þxnùÒ +ÊxÉ´ÉÉªÉÇ
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

|ÉlÉ¨É ºÉjÉ
ºÉ¨ÉªÉ - 3 PÉh]äõ) ({ÉÚhÉÉÈEò - 80

{ÉÉ ö̀¬ {ÉÖºiÉEò - “ MÉÖÆVÉxÉ ”ö ºÉ¨{ÉÉnùEò -- b÷Éì.+¯ûhÉ PÉÉäMÉ®äú
-- b÷Éì.iÉÒlÉÇ®úÉVÉ ®úÉªÉ

|ÉEòÉ¶ÉEò -- ®úÉPÉ´É {ÉÎ´±É¶ÉºÉÇ BÆb÷ Êb÷Îº]Åõ¤ªÉÚ]õºÉÇ,xÉÉMÉ{ÉÖ®ú

{ÉÉ ö̀¬{ÉÖºiÉEò EòÉ <EòÉ<ÇªÉÉå ¨Éä +ÆEò Ê´É¦ÉÉVÉxÉ B´ÉÆ |É¶xÉÉå EòÉ º´É¯û{É ÊxÉ¨xÉÉxÉÖºÉÉ®ú ½èþ --

<EòÉ<Ç BEò -- MÉt JÉhb÷ -- (|ÉlÉ¨É ºÉÉiÉ {ÉÉ ö̀Éå ºÉä)
+) nùÒPÉÉækÉ®úÒ |É¶xÉ (BEò) ---- (08 +ÆEò)
¤É) ±ÉPÉÖkÉ®úÒ |É¶xÉ (SÉÉ®ú) --- (16 +ÆEò)

<EòÉ<Ç  nùÉä -- {Ét JÉhb÷ -- (|ÉlÉ¨É Uô: EòÊ´ÉiÉÉ+Éåå ºÉä)
+) nùÉä EòÊ´ÉiÉÉ+Éå Eäò EäòxpùÒªÉ ¦ÉÉ´É ---- (16 +ÆEò)

<EòÉ<Ç iÉÒxÉ -- ´ªÉÉ´É½þÉÊ®úEò ¦ÉÉ¹ÉÉ B´ÉÆ ́ ªÉÉEò®úhÉ
1) ºÉÆÊvÉ Ê´ÉOÉ½þ (nùÉä) ---- (02 +ÆEò)
2) ¶É¤nù ¶ÉÖÊrù  (nùÉä) --- (02 +ÆEò)
3) BEòÉlÉÇEò ¶É¤nùþ (nùÉä) ---- (02 +ÆEò)
4) +xÉäEò ¶É¤nùÉå Eäò Ê±ÉB BEò ¶É¤nù (nùÉä)--- (02 +ÆEò)
5) Ê´É®úÉ¨É ÊSÉx½þ (nùÉä) ---- (02 +ÆEò)
6) Ê½þxnùÒ Eäò ºÉÆJªÉÉ´ÉÉSÉEò ¶É¤nùÉåEòÒ ¨ÉÉxÉEò ´ÉiÉÇxÉÒ (nùÉä)--- (02 +ÆEò)

<EòÉ<Ç  SÉÉ®ú -- {ÉjÉ ±ÉäJÉxÉ (BEò) --- (08 +ÆEò)
´ªÉÉ´ÉºÉÉÊªÉEò +lÉ´ÉÉ EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ (¶É¤nù ºÉÒ¨ÉÉ ±ÉMÉ¦ÉMÉ 150 ¶É¤nù)

<EòÉ<Ç  {ÉìàÉSÉ -- ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ --- (20 +ÆEò)
(|ÉiªÉäEò |É¶xÉ {É®ú BEò +ÆEòù)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ºÉÚSÉxÉÉ -- 1. |ÉlÉ¨É SÉÉ®ú <EòÉ<ÇªÉÉå ºÉä Ê´ÉEò±{É Eäò ºÉÉlÉ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä *

2. ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ <EòÉ<Ç BEò +Éè®ú nùÉä ºÉä ½þÒ {ÉÚUäô VÉÉªÉåMÉä *
3. nùÒPÉÉækÉ®úÒ |É¶xÉ EòÉ =kÉ®ú ±ÉMÉ¦ÉMÉ 50 {ÉÆÎCiÉªÉÉå ¨Éä +{ÉäÊIÉiÉ ½èþ *
4. ±ÉPÉÚkÉ®úÒ |É¶xÉ EòÉ =kÉ®ú ±ÉMÉ¦ÉMÉ 25 {ÉÆÎCiÉªÉÉå ¨Éä +{ÉäÊIÉiÉ ½èþ *
5. ÊVÉxÉ {ÉÉ ö̀Éå ºÉä nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä, =xÉ¨Éä ºÉä ±ÉPÉÚkÉ®úÒ |É¶xÉ xÉ {ÉÖUäô VÉÉªÉå *
6. {ÉjÉ ±ÉäJÉxÉ -- ¶É¤nù ºÉÒ¨ÉÉ ±ÉMÉ¦ÉMÉ 150 ¶É¤nù *

+ÉxiÉÊ®úEò ¨ÉÖ±ªÉÉÆEòxÉ  -- (20 +ÆEò)
1. MÉÞ½þ{ÉÉ`ö -- (10 +ÆEò)
2. <EòÉ<Ç ¨ÉÚ±ªÉÉÆEòxÉ --- (10 +ÆEò)
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Ê½þxnùÒ +ÊxÉ´ÉÉªÉÇ
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

ÊuùiÉÒªÉ ºÉjÉ
ºÉ¨ÉªÉ - 3 PÉh]äõ) ({ÉÚhÉÉÈEò - 80

{ÉÉ ö̀¬ {ÉÖºiÉEò - `öMÉÖÆVÉxÉ`ö ºÉ¨{ÉÉnùEò -- b÷Éì.+¯ûhÉ PÉÉäMÉ®äú
-- b÷Éì.iÉÒlÉÇ®úÉVÉ ®úÉªÉ

|ÉEòÉ¶ÉEò -- ®úÉPÉ´É {ÉÎ´±É¶ÉºÉÇ BÆb÷ Êb÷Îº]Åõ¤ªÉÚ]õºÉÇ,xÉÉMÉ{ÉÖ®ú

{ÉÉ ö̀¬{ÉÖºiÉEò EòÉ <EòÉ<ÇªÉÉå ¨Éä +ÆEò Ê´É¦ÉÉVÉxÉ B´ÉÆ |É¶xÉÉå EòÉ º´É¯û{É ÊxÉ¨xÉÉxÉÖºÉÉ®ú ½èþ --

<EòÉ<Ç BEò -- MÉt JÉhb÷ -- ({ÉÉ ö̀ +É ö̀ ºÉä SÉÉènù½þ iÉEò)
+) nùÒPÉÉækÉ®úÒ |É¶xÉ (BEò) ---- (08 +ÆEò)
¤É) ±ÉPÉÖkÉ®úÒ |É¶xÉ (SÉÉ®ú) --- (16 +ÆEò)

<EòÉ<Ç  nùÉä -- {Ét JÉhb÷ -- (ºÉÉiÉ ºÉä ¤ÉÉ®ú½þ EòÊ´ÉiÉÉ+Éå ºÉä)
+) nùÉä EòÊ´ÉiÉÉ+Éå Eäò EäòxpùÒªÉ ¦ÉÉ´É ---- (16 +ÆEò)

<EòÉ<Ç iÉÒxÉ -- ´ªÉÉ´É½þÉÊ®úEò ¦ÉÉ¹ÉÉ B´ÉÆ ́ ªÉÉEò®úhÉ
1) näù´ÉxÉÉMÉ®úÒ Ê±ÉÊ{É ---- (06 +ÆEò)

(ºÉÉ¨ÉÉxªÉ {ÉÊ®úSÉªÉ, ¨ÉÉxÉEò ´ÉhÉÇ̈ ÉÉ±ÉÉ, Ê´É¶Éä¹ÉiÉÉBìÄ, ´ÉiÉÇxÉÒ EòÉ ¨ÉÉxÉEò ¯û{É)
2) {ÉnùxÉÉ¨É (iÉÒxÉ) ---- (03 +ÆEò)
3) {ÉÊ®ú¦ÉÉÊ¹ÉEò |É¶ÉÉºÉÊxÉEò ¶É¤nùÉ´É±ÉÒ ---- (03 +ÆEò)

<EòÉ<Ç  SÉÉ®ú -- ÊxÉ¤ÉÆvÉ (BEò : ́ ªÉÉ´ÉºÉÉÊªÉEò Ê´É¹ÉªÉÉäÆ {É®ú) ---- (08 +ÆEò)

<EòÉ<Ç  {ÉìàÉSÉ -- ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ (20) --- (20 +ÆEò)
(|ÉiªÉäEò |É¶xÉ {É®ú BEò +ÆEòù)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ºÉÚSÉxÉÉ -- 1. |ÉlÉ¨É SÉÉ®ú <EòÉ<ÇªÉÉå ºÉä Ê´ÉEò±{É Eäò ºÉÉlÉ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä *

2. ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ <EòÉ<Ç BEò +Éè®ú nùÉä ºÉä ½þÒ {ÉÚUäô VÉÉªÉåMÉä *
3. nùÒPÉÉækÉ®úÒ |É¶xÉ EòÉ =kÉ®ú ±ÉMÉ¦ÉMÉ 50 {ÉÆÎCiÉªÉÉå ¨Éä +{ÉäÊIÉiÉ ½èþ *
4. ±ÉPÉÚkÉ®úÒ |É¶xÉ EòÉ =kÉ®ú ±ÉMÉ¦ÉMÉ 25 {ÉÆÎCiÉªÉÉå ¨Éä +{ÉäÊIÉiÉ ½èþ *
5. ÊVÉxÉ {ÉÉ ö̀Éå ºÉä nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä, =xÉ¨Éä ºÉä ±ÉPÉÚkÉ®úÒ |É¶xÉ xÉ {ÉÖUäô VÉÉªÉå *
6. ÊxÉ¤ÉÆvÉ ±ÉäJÉxÉ -- ¶É¤nù ºÉÒ¨ÉÉ ±ÉMÉ¦ÉMÉ 500 ¶É¤nù *

+ÉxiÉÊ®úEò ¨ÉÖ±ªÉÉÆEòxÉ  -- (20 +ÆEò)
1. MÉÞ½þ{ÉÉ`ö -- (10 +ÆEò)
2. <EòÉ<Ç ¨ÉÚ±ªÉÉÆEòxÉ --- (10 +ÆEò)
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´ÉÉÊhÉVªÉ ºxÉÉiÉEò ¦ÉÉMÉ- 1
(ºÉjÉ - 1)

ºÉÆºEÞòiÉ +É´É¶ªÉEò

{ÉÖºiÉEò : MÉÒ´ÉÉÇhÉºÉÉ®úÊlÉ& - ¦ÉÉMÉ 1 (|ÉlÉ¨É Ê´É¦ÉÉMÉ),
¨ÉÖJªÉ ºÉÆ{ÉÉnùEò - b÷Éì. ¦ÉMÉ´ÉÉxÉ {ÉÆb÷É,
ºÉ½þ ºÉÆ{ÉÉnùEò - b÷Éì. ¯û{ÉÉ±ÉÒ EòÊ´É·É®ú, +lÉ´ÉÇ |ÉEòÉ¶ÉxÉ, VÉ³ýMÉÉ´É

MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ - 80
+xiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ - 20
BEÚòhÉ MÉÖhÉ - 100

PÉ]õEò – 1 : MÉt {ÉÉ`öö 1 ´É 2 - 16 MÉÖhÉ
PÉ]õEò – 2 : MÉt {ÉÉ`öö 3 ´É 4 - 16 MÉÖhÉ
PÉ]õEò – 3 : {Ét {ÉÉ`öö 1 ´É 2 - 16 MÉÖhÉ
PÉ]õEò – 4 : {Ét {ÉÉ`öö 3 ´É 4 - 16 MÉÖhÉ
PÉ]õEò – 5 : |É¶xÉÉ´É±ÉÒ ¦ÉÉMÉ 1 - 16 MÉÖhÉ

-------------

|É¶xÉ{ÉÊjÉEäòSÉä º´É°ü{É
±ÉäJÉÒ {É®úÒIÉÉ - 80
´Éä³ý - 3 iÉÉºÉ {ÉÚhÉÇ MÉÖhÉ - 80

|É¶xÉ 1.(+) 4 {ÉèEòÒ 2 +xÉÖ́ ÉÉnù Eò®úÉ (5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú) - 10 MÉÖhÉ
  (¤É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 2.(+) 4 {ÉèEòÒ 2 +xÉÖ́ ÉÉnù Eò®úÉ (5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú) - 10 MÉÖhÉ
  (¤É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 3.(+) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ (4 +Éä³ýÓSÉä) - 10 MÉÖhÉ
  (¤É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 4.(+) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ (4 +Éä³ýÓSÉä) - 10 MÉÖhÉ
  (¤É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 5. 20 {ÉèEòÒ 16 ´ÉºiÉÖÊxÉ¹ ö̀ö |É¶xÉ - 16 MÉÖhÉ

+xiÉMÉÇiÉ ̈ ÉÚ±ªÉ¨ÉÉ{ÉxÉ - {ÉÚhÉÇ MÉÖhÉ - 20
1) º´ÉÉvªÉÉªÉ - 10 MÉÖhÉ
2) ¨ÉÉèÊJÉEò - 10 MÉÖhÉ
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´ÉÉÊhÉVªÉ ºxÉÉiÉEò ¦ÉÉMÉ- 1
(ºÉjÉ - 2)

ºÉÆºEÞòiÉ +É´É¶ªÉEò

{ÉÖºiÉEò : MÉÒ´ÉÉÇhÉºÉÉ®úÊlÉ& - ¦ÉÉMÉ 1 (ÊuùiÉÒªÉ Ê´É¦ÉÉMÉ)
¨ÉÖJªÉ ºÉÆ{ÉÉnùEò - b÷Éì. ¦ÉMÉ´ÉÉxÉ {ÉÆb÷É,
ºÉ½þ ºÉÆ{ÉÉnùEò - b÷Éì. ¯û{ÉÉ±ÉÒ EòÊ´É·É®ú, +lÉ´ÉÇ |ÉEòÉ¶ÉxÉ, VÉ³ýMÉÉ´É

MÉÖhÉ - ±ÉäJÉÒ {É®úÒIÉÉ - 80
+xiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ - 20
BEÚòhÉ MÉÖhÉ - 100

PÉ]õEò – 1 : MÉt {ÉÉ`öö 1 ´É 2 - 16 MÉÖhÉ
PÉ]õEò – 2 : MÉt {ÉÉ ö̀ 3 ´É 4 - 16 MÉÖhÉ
PÉ]õEò – 3 : {Ét {ÉÉ ö̀ 1 ´É 2 - 16 MÉÖhÉ
PÉ]õEò – 4 : {Ét {ÉÉ ö̀ 3 ´É 4 - 16 MÉÖhÉ
PÉ]õEò – 5 : |É¶xÉÉ´É±ÉÒ ¦ÉÉMÉ 2 - 16 MÉÖhÉ

-----------------------

|É¶xÉ{ÉÊjÉEäòSÉä º´É°ü{É

±ÉäJÉÒ {É®úÒIÉÉ - 80
´Éä³ý - 3 iÉÉºÉ {ÉÚhÉÇ MÉÖhÉ - 80

|É¶xÉ 1.(+) 4 {ÉèEòÒ 2 +xÉÖ́ ÉÉnù Eò®úÉ (5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú) - 10 MÉÖhÉ
  (£É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 2.(+) 4 {ÉèEòÒ 2 +xÉÖ́ ÉÉnù Eò®úÉ (5 iÉä 6 +Éä³ýÓSÉä =iÉÉ®äú) - 10 MÉÖhÉ
  (£É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 3.(+) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ (4 +Éä³ýÓSÉä) - 10 MÉÖhÉ
  (£É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 4.(+) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ (4 +Éä³ýÓSÉä) - 10 MÉÖhÉ
  (£É) nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò) - 06 MÉÖhÉ

|É¶xÉ 5. 20 {ÉèEòÒ 16 ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ - 16 MÉÖhÉ

+xiÉMÉÇiÉ ̈ ÉÚ±ªÉ¨ÉÉ{ÉxÉ -       {ÉÚhÉÇ MÉÖhÉ - 20
1) º´ÉÉvªÉÉªÉ - 10 MÉÖhÉ
2) ¨ÉÉèÊJÉEò - 10 MÉÖhÉ
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MÉÒ´ÉÉÇhÉºÉÉ®úÊlÉ& (¦ÉÉMÉ - 1)

+xÉÖGò¨ÉÊhÉEòÉ
{ÉÊ½þ±ÉäºÉjÉ

MÉt Ê´É¦ÉÉMÉ

1) ºÉ´ÉÇvÉ¨ÉÇ{ÉÊ®ú¹ÉÊnù Ê´É´ÉäEòÉxÉxnù&

2) º´ÉÉÊ¨É¦ÉÊHò&

3) |ÉÊiÉ¨ÉÉMÉÞ½þ́ ÉhÉÇxÉ¨ÉÂ

4) ±ÉI¨ÉÒ¨Énù&

{Ét Ê´É¦ÉÉMÉ

1) Eò¨ÉÇªÉÉäMÉ&

2) ½ÆþºÉÊ´É±ÉÉ{É&

3) Ênù±ÉÒ{ÉËºÉ½þºÉǼ ÉÉnù&

4) ºÉÖ¦ÉÉÊ¹ÉiÉÉÊxÉ

|É¶xÉÉ´É±ÉÒ ¦ÉÉMÉ - 1

nÖùºÉ®äúºÉjÉ

MÉt Ê´É¦ÉÉMÉ

1) ´ÉÉxÉ®úªÉÚlÉEòlÉÉ

2) Ênù±ÉÒ{É¦É®úiÉºÉǼ ÉÉnù&

3) ºÉ¨ÉºªÉÉªÉÉ& {ÉÊ®ú½þÉ®úÉªÉ....

4) Ê´ÉxÉªÉÉÊvÉEò®úhÉ¨ÉÂ

{Ét Ê´É¦ÉÉMÉ

1) +ªÉÆ ¨Éä ½þºiÉÉä ¦ÉMÉ´ÉÉxÉÂ

2) Ê´ÉnÖù®úÉä{Énäù¶É&

3) ´ÉètEòÒªÉºÉÖ¦ÉÉÊ¹ÉiÉÉÊxÉ

4) £ÉÖrùÉ´ÉiÉ®úhÉ¨ÉÂ

|É¶xÉÉ´É±ÉÒ ¦ÉÉMÉ - 2
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 ́ ÉÉÊhÉVªÉ Ê´ÉtÉ¶ÉÉJÉÉ
¨É®úÉ ö̀öÒ (+É´É¶ªÉEò) ¤ÉÒ. EòÉì̈ É. ¦ÉÉMÉ-1
{ÉÖºiÉEòÉSÉä xÉÉ´É : +xÉÖ¤ÉÆvÉ ¦ÉÉMÉ – 1

ºÉÆ{ÉÉnùEò : b÷Éì. +¶ÉÉäEò xÉÉ¨Énäù́ É {É³ý́ ÉäEò®ú, b÷Éì. {ÉÆÊb÷iÉ MÉÉä¤É®úÉ ®úÉ ö̀öÉäb÷, b÷Éì. +xÉÆiÉ ÊºÉ®úºÉÉ]õ
|ÉEòÉ¶ÉEòÉSÉä xÉÉ´É : ®úÉPÉ´É {ÉÎ¤±É¶ÉºÉÇ +ìhb÷÷ Êb÷Îº]Åõõ¤ªÉÚ]õºÉÇ , xÉÉMÉ{ÉÚ®ú

ºÉjÉ – 1
+xÉÖGò¨ÉÊhÉEòÉ
PÉ]õEò : + - ´ÉèSÉÉÊ®úEò

1) xÉ´ÉÒxÉ OÉlÉÉÆSÉÒ +É´É¶ªÉEòiÉÉ : ±ÉÉäEòÊ½þiÉ´ÉÉnùÒ
2) ¶ÉäiÉÒ ºÉÖvÉÉ®úhªÉÉSÉä ={ÉÉªÉ : VÉÉäiÉÒ®úÉ´É ¡Öò±Éä
3) ¦ÉÉ®úiÉÒªÉ ±ÉÉäEò¶ÉÉ½þÒSÉä ¦ÉÊ´ÉiÉ´ªÉ EòÉªÉ? : b÷Éì. ¤ÉÉ¤ÉÉºÉÉ½äþ¤É +ÉÆ¤Éäb÷Eò®ú
4) ¦ÉÉ¹ÉÉ +ÉÊhÉ ±ÉÉäEòVÉÒ´ÉxÉ : b÷Éì. EÖòºÉÖ̈ ÉÉ´ÉiÉÒ näù¶É{ÉÉÆbä÷

PÉ]õEò : ¤É - ±ÉÊ±ÉiÉ
   5) ´ÉähÉÖ :  ¤ÉÉ¤ÉÉ {ÉnÂù¨ÉxÉVÉÒ
   6) <½þ±ÉÉäEòSÉÉ º´ÉMÉÇ :  ½þ®úÒ xÉÉ®úÉªÉhÉ +É{É]äõ
   7) ºÉÉÆVÉ´ÉÉiÉ :  +ÉxÉÆnùÒ¤ÉÉ<Ç Ê¶ÉEæò
   8) ªÉÖ́ ÉÉ EòÉähÉ? :  ¤ÉÉ¤ÉÉ +É¨É]äõ
   9) EòÊ´ÉiÉäSÉÉ VÉx¨É :  ¤ÉÉ¤ÉÖ®úÉ´É ¤ÉÉMÉÚ±É
   10) ±ÉÉ]õ :  ½þ̈ ÉÒnù nù±É´ÉÉ<Ç

PÉ]õEò : Eò – EòÊ´ÉiÉÉ
9) ºÉÆiÉ´ÉÉhÉÒ :  YÉÉxÉä·É®ú / VÉxÉÉ¤ÉÉ<Ç / iÉÖEòÉ®úÉ¨É
10) º´ÉMÉÇ, {ÉÞl´ÉÒ +ÉÊhÉ ¨ÉxÉÖ¹ªÉ :  Eäò¶É´ÉºÉÖiÉ
11) vÉ¨ÉÉÈiÉ®ú ¨½þhÉVÉä näù¶ÉÉÆiÉ®ú xÉ´½äþ :  ±ÉI¨ÉÒ¤ÉÉ<Ç Ê]õ³ýEò
12) Ê½þ®úÒiÉÉSÉÆ näùhÉÆ PÉäxÉÆ :  ¤ÉÊ½þhÉÉ¤ÉÉ<Ç SÉÉèvÉ®úÒ
13) ¶ÉÒMÉ´ÉÉ±ÉÉ :  xÉÉ®úÉªÉhÉ ºÉÖ́ Éæ
14) ÊxÉ®ú§É :  iÉÖ³ý¶ÉÒ®úÉ¨É EòÉVÉä
15) ¨ÉxÉÉiÉ±ªÉÉ ¨ÉxÉÉiÉ ¨ÉÒ :  ºÉÖ®äú¶É ¦É]õ
16) ´É]õ½ÖþEÚò¨É :  ¸ÉÒ{ÉÉnù ¦ÉÉ±ÉSÉÆpù VÉÉä¶ÉÒ.

PÉ]õEò : b÷ - ={ÉªÉÉäÊVÉiÉ ±ÉäJÉxÉ
1) |ÉºÉÉ®ú¨ÉÉvªÉ¨ÉÉÆºÉÉ ö̀Ò ±ÉäJÉxÉ : ºÉÆiÉÉä¹É ¶ÉähÉ<Ç
2)  +{ÉÊ`öiÉ =iÉÉ®úÉ - |É¶xÉÉäkÉ®äú
3)  ºÉÉ®úÉÆ¶É ±ÉäJÉxÉ - 1/3 ¶É¤nùÉÆiÉ ºÉÉ®úÉÆ¶É
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¨É®úÉ ö̀öÒ (+É´É¶ªÉEò)
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

|ÉlÉ¨É ºÉjÉ

´Éä³ý : 3 iÉÉºÉ  BEÚ hÉ MÉÖhÉ : 80

ºÉÚI¨É ´ÉÉSÉxÉÉEòÊ®úiÉÉ {ÉÉ`öö¬{ÉÖºiÉEò : +xÉÖ¤ÉÆÆvÉ ¦ÉÉMÉ – 1
|ÉEòÉ¶ÉEòÉSÉä xÉÉ´É : ®úÉPÉ´É {ÉÎ¤±É¶ÉºÉÇ +ìhb÷ Êb÷Îº]Åõõ¤ªÉÚ]õºÉÇ,  xÉÉMÉ{ÉÚ®ú, ½äþ {ÉÖºiÉEò +¦ªÉÉºÉGò¨ÉÉºÉÉ`ööÒ ®úÉ½þÒ±É.
={ÉªÉÉäÊVÉiÉ ±ÉäJÉxÉ (|ÉºÉÉ®ú̈ ÉÉvªÉ¨ÉÉÆºÉÉ`öÒ ±ÉäJÉxÉ +ÉÊhÉ +{ÉÊ ö̀iÉ =iÉÉ®úÉ - |É¶xÉÉäkÉ®äú ´É ºÉÉ®úÉÆ¶É ±ÉäJÉxÉ)

|É¶xÉ Ê´É¦ÉÉMÉhÉÒ :
|É¶xÉ :1) ´ÉèSÉÉÊ®úEò Ê´É¦ÉÉMÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ – 10 MÉÖhÉ
|É¶xÉ :2) ´ÉèSÉÉÊ®úEò Ê´É¦ÉÉMÉ : ±ÉPÉÚkÉ®úÒ BEò |É¶xÉ -- 06 MÉÖhÉ
|É¶xÉ :3) ±ÉÊ±ÉiÉ Ê´É¦ÉÉMÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ – 10 MÉÖhÉ
|É¶xÉ :4) ±ÉÊ±ÉiÉ Ê´É¦ÉÉMÉ : ±ÉPÉÚkÉ®úÒ BE  |É¶xÉ – 06 MÉÖhÉ
|É¶xÉ :5) EòÊ´ÉiÉÉ Ê´É¦ÉÉMÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ – 10 MÉÖhÉ
|É¶xÉ :6) EòÊ´ÉiÉÉ Ê´É¦ÉÉMÉ : ±ÉPÉÚkÉ®úÒ BE |É¶xÉ -- 06 MÉÖhÉ
|É¶xÉ :7) |ÉºÉÉ®ú¨ÉÉvªÉ¨ÉÉÆºÉÉ ö̀Ò ±ÉäJÉxÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ     – 10 MÉÖhÉ
|É¶xÉ :8) +{ÉÊ`öiÉ =iÉÉ®úÉ - |É¶xÉÉäkÉ®äú ´É : ±ÉPÉÚkÉ®úÒ BE |É¶xÉ – 06 MÉÖhÉ

ºÉÉ®úÉÆ¶É ±ÉäJÉxÉ
(´É®úÒ±É ºÉ´ÉÇ |É¶xÉÉÆxÉÉ +ÆiÉMÉÈiÉ {ÉªÉÉÇªÉ ®úÉ½þiÉÒ±É.)

|É¶xÉ :9) ´ÉºiÉÖÊxÉ¹`öö |É¶xÉ ( |ÉiªÉäEòÒ BEò MÉÖhÉ) -- 16 MÉÖhÉ
({ÉÉ`öö¬{ÉÖºiÉEòÉiÉÒ±É Ê´É¦ÉÉMÉ +,¤É,Eò,b÷ ªÉÉ´É®ú |ÉiªÉäEòÒ SÉÉ®ú MÉÖhÉÉÆSÉä SÉÉ®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ
Ê´ÉSÉÉ®ú±Éä VÉÉiÉÒ±É.)

+ÆiÉMÉÇiÉ  ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ :
1)PÉ]õEò SÉÉSÉhÉÒ  (Class Test ú) : BEò  – 10 MÉÖhÉ
2)º´ÉÉvªÉÉªÉ (Home - Assignment õ) : BEò  – 10 MÉÖhÉ
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´ÉÉÊhÉVªÉ Ê´ÉtÉ¶ÉÉJÉÉ
¨É®úÉ ö̀öÒ (+É´É¶ªÉEò) ¤ÉÒ. EòÉì̈ É. - ¦ÉÉMÉ - 1

{ÉÖºiÉEòÉSÉä xÉÉ´É : +xÉÖ¤ÉÆvÉ ¦ÉÉMÉ – 1
ºÉÆ{ÉÉnùEò : b÷Éì. +¶ÉÉäEò xÉÉ¨Énäù́ É {É³ý́ ÉäEò®ú, b÷Éì. {ÉÆÊb÷iÉ MÉÉä¤É®úÉ ®úÉ ö̀öÉäb÷, b÷Éì. +xÉÆiÉ ÊºÉ®úºÉÉ]õ

|ÉEòÉ¶ÉEòÉSÉä xÉÉ´É : ®úÉPÉ´É {ÉÎ¤±É¶ÉºÉÇ +ìhb÷÷ Êb÷Îº]Åõõ¤ªÉÖ]õºÉÇ , xÉÉMÉ{ÉÚ®ú
ºÉjÉ – 2

+xÉÖGò¨ÉÊhÉEòÉ
PÉ]õEò : + - ´ÉèSÉÉÊ®úEò

1) º´ÉÉiÉÆjªÉ : ºÉÆEò±{ÉxÉÉ +ÉÊhÉ ´ªÉ´É½þÉ®ú :  b÷Éì. +É. ½þ. ºÉÉ³ÖýÆJÉä
2) |É¶ÉÉºÉEò xÉäiÉÉ :  |ÉÉ. ºÉÖ®äú¶É ´nùÉnù¶ÉÒ´ÉÉ®ú
3) ºÉÉ®äú ªÉÖMÉ ´ÉÉ]õ {ÉÉ½ÉþiÉä +É½äþ :  bì÷É. |É±½þÉnù ±ÉÖ±ÉäEò®ú
4) iÉÒ ¨ÉÒSÉ +É½äþ ! :  ¨É±ÉÉ±ÉÉý

PÉ]õEò : ¤É - ±ÉÊ±ÉiÉ
5) MÉÉänùÉä :  xÉÉ¨Énäù´É EòÉÆ¤É³äý
6) +´ÉvÉÚiÉ :  ®ú̈ Éä¶É +ÆvÉÉ®äú
7) Ënùb÷Ò MÉä±ÉÒ {ÉÖfäø :  ÊEò¶ÉÉä®ú ºÉÉxÉ{É
8) ¨É½þÉ±ÉÚ]õ :  ºÉnùÉxÉÆnù näù¶É¨ÉÖJÉ
9) VÉx¨ÉËSÉiÉxÉ :  +xÉÆiÉ xÉÉxÉÉä]õÒ
10){ÉÒ³ý :  Bä·ÉªÉÇ {ÉÉ]õäúEò®ú

PÉ]õEò : Eò – EòÊ´ÉiÉÉ
11)¨ÉÉªÉ :  ºÉ. MÉ. {ÉÉSÉ{ÉÉä³ý
12)ºÉÉ´ÉVÉ :  xÉÉ®úÉªÉhÉ EÖò³ýEòhÉÔ Eò´É`öäöEò®ú
13)+tÉ{É :  |É¦ÉÉ MÉhÉÉä®úEò®ú
14)VÉJÉ¨É :  =¹ÉÉÊEò®úhÉ +ÉjÉÉ¨É
15)näùhÉÆ :  VÉªÉ®úÉ¨É JÉäbä÷Eò®ú
16)Eò¤ÉÒ®ú :  ±ÉÉäEòxÉÉlÉ ªÉ¶É´ÉÆiÉ
17)iÉä +É±Éä, iªÉÉxÉÆiÉ®úSÉÒ MÉÉä¹]õ :  |É¦ÉÚ ®úÉVÉMÉb÷Eò®ú
18)nù®ú́ Éä¶ÉÒ :  +VÉÒ¨É xÉ´ÉÉVÉ ®úÉ½þÒ
19)ªÉÉ{ÉÖfäø ¨ÉÉZÉÒ ±ÉføÉ<Ç :  ÊºÉvnùÉlÉÇ ¦ÉMÉiÉ
20)+¦ÉÆMÉ :  ´ÉÒ®úÉ ®úÉ ö̀öÉäb÷

PÉ]õEò : b÷ - ={ÉªÉÉäÊVÉiÉ ±ÉäJÉxÉ
1) EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ´ªÉ´É½þÉ®ú : b÷Éì. Eò±ªÉÉhÉÒ Ênù´ÉäEò®ú
   º´É°ü{É ´ÉèÊ¶É¹]õ¬ä +ÉÊhÉ |ÉEòÉ®ú
2) +É¶ÉªÉ±ÉäJÉxÉ ´É ¦ÉÉ¹ÉÉÆiÉ®ú
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¨É®úÉ ö̀öÒ (+É´É¶ªÉEò)
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

ÊuùiÉÒªÉ ºÉjÉ

´Éä³ý : 3 iÉÉºÉ  BEÚ hÉ MÉÖhÉ : 80

ºÉÚI¨É ´ÉÉSÉxÉÉEòÊ®úiÉÉ {ÉÉ`öö¬{ÉÖºiÉEò : +xÉÖ¤ÉÆÆvÉ ¦ÉÉMÉ – 1
|ÉEòÉ¶ÉEòÉSÉä xÉÉ´É : ®úÉPÉ´É {ÉÎ¤±É¶ÉºÉÇ +ìhb÷ Êb÷Îº]Åõ¤ªÉÖ]õºÉÇ,  xÉÉMÉ{ÉÚ®ú, ½äþ {ÉÖºiÉEò +¦ªÉÉºÉGò¨ÉÉºÉÉ`ööÒ ®úÉ½þÒ±É.
={ÉªÉÉäÊVÉiÉ ±ÉäJÉxÉ (EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ´ªÉ´É½þÉ®ú : º´É°ü{É, ´ÉèÊ¶É¹]õ¬ä +ÉÊhÉ |ÉEòÉ®ú. iÉºÉäSÉ +É¶ÉªÉ±ÉäJÉxÉ ´É ¦ÉÉ¹ÉÉÆiÉ®ú)

|É¶xÉ Ê´É¦ÉÉMÉhÉÒ :
|É¶xÉ :1) ´ÉèSÉÉÊ®úEò Ê´É¦ÉÉMÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ – 10 MÉÖhÉ
|É¶xÉ :2) ´ÉèSÉÉÊ®úEò Ê´É¦ÉÉMÉ : ±ÉPÉÚkÉ®úÒ BEò |É¶xÉ -- 06 MÉÖhÉ
|É¶xÉ :3) ±ÉÊ±ÉiÉ Ê´É¦ÉÉMÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ – 10 MÉÖhÉ
|É¶xÉ :4) ±ÉÊ±ÉiÉ Ê´É¦ÉÉMÉ : ±ÉPÉÚkÉ®úÒ BE  |É¶xÉ – 06 MÉÖhÉ
|É¶xÉ :5) EòÊ´ÉiÉÉ Ê´É¦ÉÉMÉ : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ – 10 MÉÖhÉ
|É¶xÉ :6) EòÊ´ÉiÉÉ Ê´É¦ÉÉMÉ : ±ÉPÉÚkÉ®úÒ BE |É¶xÉ -- 06 MÉÖhÉ
|É¶xÉ :7) EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ´ªÉ´É½þÉ®ú : nùÒPÉæÉkÉ®úÒ BEò |É¶xÉ     – 10 MÉÖhÉ

(º´É°ü{É, ´ÉèÊ¶É¹]õ¬ä +ÉÊhÉ |ÉEòÉ®ú)
|É¶xÉ :8) +É¶ÉªÉ±ÉäJÉxÉ ´É ¦ÉÉ¹ÉÉÆiÉ®ú : ±ÉPÉÚkÉ®úÒ BE |É¶xÉ – 06 MÉÖhÉ

(´É®úÒ±É ºÉ´ÉÇ |É¶xÉÉÆxÉÉ +ÆiÉMÉÈiÉ {ÉªÉÉÇªÉ ®úÉ½þiÉÒ±É.)
|É¶xÉ :9) ´ÉºiÉÖÊxÉ¹`öö |É¶xÉ ( |ÉiªÉäEòÒ BEò MÉÖhÉ) -- 16 MÉÖhÉ

({ÉÉ`ö¬{ÉÖºiÉEòÉiÉÒ±É Ê´É¦ÉÉMÉ +,¤É,Eò,b÷ ªÉÉ´É®ú |ÉiªÉäEòÒ SÉÉ®ú MÉÖhÉÉÆSÉä SÉÉ®ú ´ÉºiÉÖÊxÉ¹ ö̀ö |É¶xÉ
Ê´ÉSÉÉ®ú±Éä VÉÉiÉÒ±É.)

 +ÆiÉMÉÇiÉ  ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ :
1) ´ÉMÉÇ SÉÉSÉhÉÒ (Class Test )    : BEò – 10 MÉÖhÉ
2) º´ÉÉvªÉÉªÉ (Home - Assignment): BEò – 10 MÉÖhÉ
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{ÉÉ±ÉÒ (+É´É¶ªÉEò)
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

|ÉlÉ¨É ºÉjÉ
´Éä³ý : 3 iÉÉºÉ MÉÖhÉ : 80

MÉVVÉÉä Ê´É¦ÉÉMÉÉä
 Unit  I :

VÉÉiÉEò EòlÉÉ -- ¤ÉEòVÉÉiÉEò 16 MÉÖhÉ
ÊºÉ±ÉÊ´É¨ÉÆºÉxÉVÉÉiÉEò

 Unit  II :
¨É½þÉ´ÉMMÉ --- vÉ¨¨ÉSÉCEò{É´ÉkÉxÉºÉÖkÉ 08 MÉÖhÉ
JÉqùEò{ÉÉ`ö -- ºÉ®úhÉkÉªÉ 08 MÉÖhÉ

nùºÉÊºÉCJÉÉ{Énù 16 MÉÖhÉ

{ÉVVÉÉä Ê´É¦ÉÉMÉÉä

 Unit  III :
vÉ¨¨É{Énù -- ªÉ¨ÉEò´ÉMMÉÉä 16 MÉÖhÉ

+{{É¨ÉÉnù´ÉMMÉÉä

 Unit  IV :
lÉä®úÒMÉÉlÉÉ -- +¨¤É{ÉÉ±ÉÒ lÉä®úÒ 16 MÉÖhÉ

{ÉÖÎhhÉEòÉ lÉä®úÒ

 Unit  V : ´ªÉÉEò®úhÉ
1) {ÉÉ±ÉÒ ´ÉhÉÇ̈ ÉÉ±ÉÉ ´É ´ÉhÉÇ{ÉÊ®ú´ÉiÉÇxÉ 16 MÉÖhÉ
2) EòÉ³ý

+xiÉMÉÇiÉ ¨ÉÖ±ªÉ¨ÉÉ{ÉxÉ

1) ´ÉMÉÇ SÉÉSÉhÉÒ : BEò 10 MÉÖhÉ
2) º´ÉÉvªÉÉªÉ : MÉÞ½þ{ÉÉ`ö 10 MÉÖhÉ
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{ÉÉ±ÉÒ (+É´É¶ªÉEò)
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

|ÉlÉ¨É ºÉjÉ
´Éä³ý : 3 iÉÉºÉ MÉÖhÉ : 80

|É¶xÉ 1 +,¤É,Eò-MÉt {ÉÉ ö̀É´É®úÒ±É ¨ÉÖ³ý {ÉÉ±ÉÒ =iÉÉªÉÉSÉä iÉÒxÉ {ÉèEòÒ nùÉäxÉSÉä ¨É®úÉ ö̀Ò ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ.
16 MÉÖhÉ

|É¶xÉ 2 {Ét {ÉÉ ö̀É´É®úÒ±É ¨ÉÖ³ý {ÉÉ±ÉÒ MÉÉlÉÉÆSÉä SÉÉ®ú {ÉèEòÒ nùÉäxÉ MÉÉlÉÉÆSÉä ºÉºÉÆnù¦ÉÇ ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ
16 MÉÖhÉ

|É¶xÉ 3 (+) MÉt {ÉÉ ö̀É´É®úÒ±É ÊnùPÉÉækÉ®úÒ |É¶xÉ nùÉäxÉ {ÉèEòÒ BEò ºÉÉäb÷́ ÉÉ 10 MÉÖhÉ
(¤É)  {Ét {ÉÉ`öÉ´É®úÒ±É ±ÉPÉÖkÉ®úÒ |É¶xÉ nùÉäxÉ {ÉèEòÒ BEò ºÉÉäb÷́ ÉÉ 06 MÉÖhÉ

16 MÉÖhÉ

|É¶xÉ 4 JÉÉ±ÉÒ±É |É¶xÉÉÆSÉÒ ªÉÉäMªÉ {ÉªÉÉÇªÉ ÊxÉ´ÉbÖ÷xÉ =kÉ®äú Ê±É½þÉ 16 MÉÖhÉ
(|ÉiªÉäEò |É¶xÉÉ±ÉÉ BEò MÉÖhÉ)

|É¶xÉ 5 ´ªÉÉEò®úhÉ ºÉÉäb÷́ ÉÉ 16 MÉÖhÉ
1) {ÉÉ±ÉÒ ´ÉhÉÇ̈ ÉÉ±ÉÉ Ê±É½þÉ
2) º´ÉÉvªÉÉªÉ

+xiÉMÉÇiÉ ¨ÉÖ±ªÉ¨ÉÉ{ÉxÉ

1) ´ÉMÉÇ SÉÉSÉhÉÒ 10 MÉÖhÉ
2) º´ÉÉvªÉÉªÉ 10 MÉÖhÉ

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

{ÉÉ ö̀¬ OÉÆlÉ

“ ¤ÉÖvnù´ÉÉhÉÒ ”
ºÉÆ{ÉÉnùEò  -- b÷Éì.®äúJÉÉ VÉä. ´ÉÉxÉJÉbä÷
|ÉEòÉ¶ÉEò - ºÉÖMÉ¨É |ÉEòÉ¶ÉxÉ - OÉÒxÉ {ÉÉEÇò EòÉì±ÉxÉÒ, ¶ÉÆEò®ú xÉMÉ®ú, +¨É®úÉ´ÉiÉÒ.
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{ÉÉ±ÉÒ (+É´É¶ªÉEò)
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

ÊuùiÉÒªÉ ºÉjÉ
´Éä³ý : 3 iÉÉºÉ MÉÖhÉ : 80

MÉVVÉÉä Ê´É¦ÉÉMÉÉä
 Unit  I :

VÉÉiÉEò EòlÉÉ -- ÊMÉVZÉVÉÉiÉEò 16 MÉÖhÉ
Eò±ªÉÉhÉvÉ¨¨ÉVÉÉiÉEò

 Unit  II :
¨ÉÉÎVZÉ¨É ÊxÉEòÉªÉ --- Ê{ÉªÉVÉÉÊiÉEòºÉÖkÉ 16 MÉÖhÉ

¨ÉJÉÉnäù́ ÉºÉÖiÉ
{ÉVVÉÉä Ê´É¦ÉÉMÉÉä

 Unit  III :
vÉ¨¨É{Énù -- iÉx½þÉ´ÉMMÉÉä 16 MÉÖhÉ

¤ÉÖvnùù́ ÉMMÉÉä
 Unit  IV :

lÉä®úÒMÉÉlÉÉ -- ºÉÖÊxÉiÉ lÉä®ú 16 MÉÖhÉ
+ÉxÉÆnù lÉä®ú

 Unit  V : ´ªÉÉEò®úhÉ
1) ºÉÎxvÉ 16 MÉÖhÉ
    º´É®ú ºÉÆxvÉÒ, ´ªÉÆVÉxÉ ºÉÆxvÉÒ
2) ÊGòªÉÉ{Énù
   ¦ÉÚ, MÉ¨É, {É`ö, SÉVÉ, SÉ®ú

+xiÉMÉÇiÉ ¨ÉÖ±ªÉ¨ÉÉ{ÉxÉ
1) ´ÉMÉÇ SÉÉSÉhÉÒ 10 MÉÖhÉ
2) º´ÉÉvªÉÉªÉ 10 MÉÖhÉ

----------------------------------------------------------
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{ÉÉ±ÉÒ (+É´É¶ªÉEò)
¤ÉÒ.EòÉì̈ É. |ÉlÉ¨É ´É¹ÉÇ

ÊuùiÉÒªÉ ºÉjÉ
´Éä³ý : 3 iÉÉºÉ MÉÖhÉ : 80

|É¶xÉ 1 MÉt {ÉÉ ö̀É´É®úÒ±É ¨ÉÖ³ý {ÉÉ±ÉÒ =iÉÉªÉÉSÉä iÉÒxÉ {ÉèEòÒ nùÉäxÉSÉä ¨É®úÉ ö̀Ò ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ.
16 MÉÖhÉ

|É¶xÉ 2 {Ét {ÉÉ ö̀É´É®úÒ±É ¨ÉÖ³ý {ÉÉ±ÉÒ MÉÉlÉÉÆSÉä SÉÉ®ú {ÉèEòÒ nùÉäxÉ MÉÉlÉÉÆSÉä ºÉºÉÆnù¦ÉÇ ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ
16 MÉÖhÉ

|É¶xÉ 3 (+) MÉt {ÉÉ ö̀É´É®úÒ±É ÊnùPÉÉækÉ®úÒ |É¶xÉ nùÉäxÉ {ÉèEòÒ BEò ºÉÉäb÷́ ÉÉ 10 MÉÖhÉ
(¤É)  {Ét {ÉÉ`öÉ´É®úÒ±É ±ÉPÉÖkÉ®úÒ |É¶xÉ nùÉäxÉ {ÉèEòÒ BEò ºÉÉäb÷́ ÉÉ 06 MÉÖhÉ

|É¶xÉ 4 JÉÉ±ÉÒ±É |É¶xÉÉÆSÉÒ ªÉÉäMªÉ {ÉªÉÉÇªÉ ÊxÉ´ÉbÖ÷xÉ =kÉ®äú Ê±É½þÉ 16 MÉÖhÉ
(|ÉiªÉäEò |É¶xÉÉ±ÉÉ BEò MÉÖhÉ)

|É¶xÉ 5 ´ªÉÉEò®úhÉ ºÉÉäb÷́ ÉÉ
1) ºÉÆvÉÒ Ê´ÉOÉ½þ Eò®úÉ (EòÉähÉiÉä½þÒ SÉÉ®ú) 08 MÉÖhÉ
2) ÊGòªÉÉ{Énù 08 MÉÖhÉ

¦ÉÚ, MÉ¨É, {É`ö, SÉVÉ, SÉ®ú

+xiÉMÉÇiÉ ̈ ÉÖ±ªÉ¨ÉÉ{ÉxÉ

1) PÉ]õEò SÉÉSÉhÉÒ 10 MÉÖhÉ
2) º´ÉÉvªÉÉªÉ 10 MÉÖhÉ

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

{ÉÉ ö̀¬ OÉÆlÉ

“ ¤ÉÖvnù´ÉÉhÉÒ ”
ºÉÆ{ÉÉnùEò  -- b÷Éì.®äúJÉÉ VÉä. ´ÉÉxÉJÉbä÷
|ÉEòÉ¶ÉEò - ºÉÖMÉ¨É |ÉEòÉ¶ÉxÉ - OÉÒxÉ {ÉÉEÇò EòÉì±ÉxÉÒ, ¶ÉÆEò®ú xÉMÉ®ú, +¨É®úÉ´ÉiÉÒ.
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B.Com. Part - I
Semester – I

COMPUTER  FUNDAMENTAL  AND OPERATING  SYSTEM -I

Time : 3 Hours Theory : Marks 60
Practical: Marks 40

Objective: The objectives of this course are to impart basic knowledge about Computer,
Word Processing.

Unit-I
Fundamentals of Computer: Introduction to Computer- Definition, Evolution,
Characteristics, Generations, Types & Applications of Digital Computer.

Unit-II
Computer Organization:  Block Diagram of Computer, Input Unit, Output Unit.
CPU: Memory Unit, Arithmetic Logic Unit, Control Unit.
Computer Software: Concept of Software and Hardware.
Types of Software: System Software, Application Software, and Firmware.

Unit-III
Memory organization of Computer:
Primary Memory: Concept, Types: RAM, SRAM, DRAM.
Read-Only Memory: PROM, EPROM, EEPROM.
Secondary Memory: Concept, Types: Hard Disk, Optical Disk, Pen Drive, Memory
Card, Data Card, Blue Ray Disc.

Unit-IV:
Input/Output Devices of Computer System:
Input Devices: Keyboard, MICR, OCR, Bar Coding, Mouse.
Output Devices: Printers, Types of Printers: Dot Matrix Printer, Laser Printer, and
Inkjet Printer. Monitor: CRT, LCD, LED.

Unit-V:
Word Processing Working with Text [MS-WORD 2007]:
Concept of Word processing, MS-Word Screen Components, Working with Ribbon,
Creating, Opening, Saving and Printing a Document.
Formatting Document: Paragraph Format, Aligning Text and Paragraph, Line
Spacing, Bullets and Numbering, Border and Shading, Header & Footer, Multiple
Columns, Change Case, Subscript, Superscript.

BOOKS RECOMMENDED :
1. Fundamentals of Computers –V. Rajarman(PHI)
2.  Computer Fundamentals-B.Ram (WE)
3.  Introduction to IBMPC & Applications-Taxali.
4. MS-OFFICE (PHI)
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5. MS-OFFICE (BPB)
6. MS-OFFICE (TMH)
7. Yeats : Systems Analysis & Design ; Macmillan India, New Delhi.
8. Basics of Computer and Business Mathematics, By Dr. Rajiv Ashtikar, Dr. Santosh

Sadar   and Prof. Vilas Chopade : Payal Prakashan, Nagpur.
9. Computer Fundamentals & Operating System : Supriya Bhagade-Pimpalapure &

Co. Pub.,Nagpur.
10. ºÉÆMÉhÉEò ̈ ÉÚ±ÉiÉi´Éä +ÉÊhÉ SÉ±ÉxÉ |ÉhÉÉ±ÉÒ -Prof. S.M.Kolte, Pimpalapure & Co. Publishers, Nagpur.

Practicals based on Microsoft Word 2007.

Note : B.Com. Sem. I & II Practical Batch will be of 20 students.

SCHEME
   Year Paper Total Marks Min. Passing Marks

T P T P

B.COM.Sem.I Computer Fundamentals 60 *40 24 16
& Operating System-I

*Division of Marks for Practical

Record preparation 10 Marks
Practical 15 Marks
Discription 10 Marks
Viva 05 Marks
                                                     ——————

TOTAL 40 Marks

(Use Answer Book for practical provided by the University)
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B.Com. Part - I
Semester – II

COMPUTER  FUNDAMENTAL  AND OPERATING  SYSTEM -II

Time : 3 Hours Theory : Marks 60
Practical : Marks 40

Objective: The objectives of this course are to impart basic knowledge about Computer,
MS-Word Processing 2007 and MS-PowerPoint 2007.

Unit-I

Operating System:
Operating System Basics: Introduction, Main Functions, Structure, Types of
Operating System. Concepts of Popular Operating Systems: MS DOS, MS
WINDOWS, MS Window NT, UNIX, LINUX, MACINTOSH.
Window 7: Introduction, Features, Types and Elements of Windows.
Window Screen : Desktop, Computer, Documents, Recycle Bin, Internet Explorer,
Task Bar, Properties, Management of the Files & Folders.

Unit–II

Operating System [Advance]:
Program and Features: Installing and uninstalling various programs, Accessories.
Functions of operating system- Memory management, CPU Management, File
Management, I/O Device Management, Data Management, Security.

Unit-III

Modern communications (Concepts only):
Communications: FAX, Voice mail, and information services; e- Mail, Group
Communication: Tele conferencing, Video conferencing, File exchange;
Bandwidth; Modem; Network Topologies: Network types LAN, MAN, WAN and
their Architecture, Dial up access.

Unit-IV

Word Processing working with Table and Graphics:  [MS-WORD 2007]
Working with Tables; Create, Add Rows & Columns, Convert Table to Text, Using
Graphics & Objects; Insert Clip Arts, Links, Shapes, Text Box, WordArt, Drop Cap,
Procedure and Application of Mail Merge.

Unit-V:

PowerPoint Presentation:
Working with MS-PowerPoint 2007 : Concept of Presentation, MS-PowerPoint
Screen, Creating, Opening and Saving Presentations, Inserting Text, Clips &
WordArt to Slides, Working with Different Slide Views, Background features,
Gallery, Color Layout, Slide Effects, Slide Show and  Printing.



A- 3737

BOOKS RECOMMENDED :
1. Fundamentals of Computers –V. Rajarman(PHI)
2.  Computer Fundamentals-B.Ram (WE)
3.  Introduction to IBMPC & Applications-Taxali.
4. MS-OFFICE (PHI)
5. MS-OFFICE (BPB)
6. MS-OFFICE (TMH)
7. Yeats : Systems Analysis & Design ; Macmillan India, New Delhi.
8. Basics of Computer and Business Mathematics, By Dr. Rajiv Ashtikar, Dr. Santosh

Sadar   and Prof. Vilas Chopade : Payal Prakashan, Nagpur.
9. Computer Fundamentals & Operating System : Supriya Bhagade-Pimpalapure &

Co. Pub.,Nagpur.
10. ºÉÆMÉhÉEò ̈ ÉÚ±ÉiÉi´Éä +ÉÊhÉ SÉ±ÉxÉ |ÉhÉÉ±ÉÒ -Prof. S.M.Kolte, Pimpalapure & Co. Publishers, Nagpur.

Practicals based on Microsoft Word 2007 & Microsoft Power Point 2007

Note : B.Com. Sem. I & II Practical Batch will be of 20 students.

SCHEME
   Year Paper Total Marks Min. Passing Marks

T P T P

B.COM.Sem.I Computer Fundamentals 60 *40 24 16
& Operating System-I

*Division of Marks for Practical

Record preparation 10 Marks
Practical 15 Marks
Discription 10 Marks
Viva 05 Marks
                                                     ——————

TOTAL 40 Marks

(Use Answer Book for practical provided by the University)
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B.Com. Part - I
Semester – I

PRINCIPLES OF ECONOMICS
Time : 3 Hours Marks : 80

Unit-I : INTRODUCTION :
1.1 Definition of Economics : Adam Smith, Marshall & Robbins.
1.2 Definition of J.K. Mehta, Amartya Sen & Mahanobis.

1.3 Economic Laws : Nature, Characteristics, Limitation &  Importance.

1.4 Micro Economics-Meaning, Scope, Merits & Demerits,  Importance.

1.5 Macro Economics-Meaning, Scope, Merits & Demerits,  Importance.

Unit-II : UTILITY APPROACH :
    2.1   Meaning and Definition.

              2.2   Marginal deminishing Utility Theory.

              2.3   Equi Marginal Utility  Theory.

              2.4   Demand : Meaning, Definition, Change in Demand.

              2.5   Law of Demand & its Exceptions.

Unit-III : ELASTICITY OF DEMAND :

              3.1   Concept and Types.

              3.2   Measurments.

              3.3   Determinants and Importance.

              3.4   Indifference Curve :  Meaning, Definition & Rate of Marginal Substitute. (MRS)

              3.5   Characteristics of Indifference Curve.

Unit-IV : PRODUCTION FUNCTION :

              4.1   Meaning and Definition.

              4.2   Law of Variable proportion.

              4.3   ISO quants : Concept & Characteristics.

              4.4   Internal economies & diseconomies.

              4.5   External economies & diseconomies.

Unit-V : COST AND REVENUE :

              5.1   Meaning & Types of Cost.

              5.2   Short run Cost Curve.

              5.3   Long run Cost Curve.

              5.4   Meaning & Types of revenue.

              5.5   Total, Average & Marginal revenue Curve.

BOOKS RECOMMENDED :
1. Ahuja H.L. : Business Economics : S.Chand & Co.New Delhi.
2. Business Economics : Pimpalkar, Bapat, Joshi, Orient-Longmans.
3. Koustsoyianni A Modern Micro Economics:Macmillan New Delhi.
4. +lÉÇ¶ÉÉºjÉÉSÉä ÊºÉvnùÉÆiÉ – |ÉÉ. VÉÒ.BxÉÂ.ZÉÉ¨É®äú, Ë{É{É³ýÉ{ÉÚ®äú |ÉEòÉ¶ÉxÉ.
5. ´ªÉÉ´ÉºÉÉÊªÉEò +lÉÇ¶ÉÉºjÉ – b÷Éì.®úÉ.ªÉ.¨ÉÉ½þÉä®äú,+Æ¶ÉÖ±É {É¤±ÉÒEäò¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.
6. +lÉÇ¶ÉÉºjÉEäò ÊºÉvnùÉÆiÉ – VÉÉä¶ÉÒ, ËºÉMÉ, ¸ÉÒ´ÉÉºiÉ´É, VÉªÉ{ÉÚ®ú.
7. +ÉvÉÖÊxÉEò ºÉÖI¨É+lÉÇ¶ÉÉºjÉ – Eäò.{ÉÒ.B¨ÉÂ.ºÉÖÆnù®ú̈ ÉÂ.
8.  ´ªÉ´ÉºÉÉÊªÉEò +lÉÇ¶ÉÉºjÉ – |ÉÉ.BSÉ.+É®ú.ÊiÉ´ÉÉ®úÒ, b÷Éì.Eäò.Eäò.{ÉÉ]õÒ±É, b÷Éì.£ÉÒ.£ÉÒ.iÉÉªÉ´ÉÉbä÷ +ÉÊhÉ ´ÉÉªÉ.{ÉÒ.ËºÉMÉ - +´nèùiÉ

|ÉEòÉ¶ÉxÉ, +EòÉä±ÉÉ.
9. Business Economics : Dr.Sudhir Bodhankar, Dr, Medha Kanetkar, Shri Sainath Prakashan, Nagpur.
10. Business Economics : Dr. (Mrs.) Pushpa Tayade-Shree MangeshPrakashan, Ramdaspeth, Nagpur-10.
11. Business Economics (English Edition) : Dr.G.N.Zamare-Pimpalapure & Co.Publishers, Nagpur.
12. ´ªÉÉ´ÉºÉÉÊªÉEò +lÉÇ¶ÉÉºjÉ (¨É®úÉ ö̀öÒ +É´ÉÞkÉÒ) :b÷Éì.VÉÒ.BxÉ.ZÉÉ¨É®äú-Pimpalapure & Co. Publishers, Nagpur.
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B.Com. Part - I
Semester – II

BUSINESS  ECONOMICS
Time : 3 Hours Marks : 80

Unit-I : BUSINESS AND MANEGERIAL ECONOMICS :
1.1 Meaning and characteristics of Business Economics.
1.2 Meaning, Definition and characteristics managerial Economics.
1.3 Nature and Scope of Managerial Economics.
1.4 Objectives and Importance of managerial Economics.
1.5 Relation of manegerial Economics with Business Economics

and Business Management.
Unit-II: MARKET STRUCTURE :
              2.1   Meaning and classification of Markets.
              2.2   Working of Price Mechanism.
              2.3   Monopoly : Meaning and Characteristics.
              2.4   Price determination under monopoly
              2.5   Price discrimination  under monopoly.
Unit-III: MARKET STRUCTURE :
              3.1   Monopolistics competition : Meaning and Characteristics.
              3.2   Price determination in monopolistic competition.
              3.3   Oligopoly : Meaning and Characteristics.
              3.4   Price determination under Oligopoly.
              3.5   Perfect competition : Meaning, Characterstics and determination.
Unit-IV: FACTORS PRICING :
              4.1   Nature of demand & supply of factors inputs.
              4.2   Marginal productivity theory.
              4.3   WAGES : Meaning & Types.
              4.4   Determination of wages and Exploitation of Labour.
              4.5   RENT : Concept, Ricardian and modern  theories of Rent, Quasi Rent.
Unit-V : FACTORS PRICING :
              5.1   INTEREST : Concept and time preference.
              5.2   Loanable funds and Liquidity preference theory of Interest.
              5.3   PROFIT : Meaning and Definition.
              5.4   Dynamic & Risk bearing theory of Profit.
              5.5   Innovation theory of  Profit.
BOOKS RECOMMENDED :

1. Ahuja H.L. : Business Economics : S.Chand & Co.New Delhi.
2. Business Economics : Pimpalkar, Bapat, Joshi, Orient-Longmans.
3. Koustsoyianni A Modern Micro Economics:Macmillan New Delhi.
4. +lÉÇ¶ÉÉºjÉÉSÉä ÊºÉvnùÉÆiÉ – |ÉÉ. VÉÒ.BxÉÂ.ZÉÉ¨É®äú, Ë{É{É³ýÉ{ÉÚ®äú |ÉEòÉ¶ÉxÉ.
5. ´ªÉÉ´ÉºÉÉÊªÉEò +lÉÇ¶ÉÉºjÉ – b÷Éì.®úÉ.ªÉ.¨ÉÉ½þÉä®äú,+Æ¶ÉÖ±É {É¤±ÉÒEäò¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.
6. +lÉÇ¶ÉÉºjÉEäò ÊºÉvnùÉÆiÉ – VÉÉä¶ÉÒ, ËºÉMÉ, ¸ÉÒ´ÉÉºiÉ´É, VÉªÉ{ÉÚ®ú.
7. +ÉvÉÖÊxÉEò ºÉÖI¨É+lÉÇ¶ÉÉºjÉ – Eäò.{ÉÒ.B¨ÉÂ.ºÉÖÆnù®ú̈ ÉÂ.
8.  ´ªÉ´ÉºÉÉÊªÉEò +lÉÇ¶ÉÉºjÉ – |ÉÉ.BSÉ.+É®ú.ÊiÉ´ÉÉ®úÒ, b÷Éì.Eäò.Eäò.{ÉÉ]õÒ±É, b÷Éì.¤ÉÒ.¤ÉÒ.iÉÉªÉ´ÉÉbä÷ +ÉÊhÉ ´ÉÉªÉ.{ÉÒ.ËºÉMÉ - +´nèùiÉ

|ÉEòÉ¶ÉxÉ, +EòÉä±ÉÉ.
9. Business Economics : Dr.Sudhir Bodhankar, Dr, Medha Kanetkar, Shri

Sainath Prakashan, Nagpur.
10. Business Economics : Dr. (Mrs.) Pushpa T
11. ayade-Shree Mangesh

Prakashan, Ramdaspeth, Nagpur-10.
12. Business Economics (English Edition) : Dr.G.N.Zamare-Pimpalapure &

Co. Publishers, Nagpur.
13. ´ªÉÉ´ÉºÉÉÊªÉEò +lÉÇ¶ÉÉºjÉ (¨É®úÉ‘öÒ +É´ÉÞkÉÒ) :b÷Éì.VÉÒ.BxÉ.ZÉÉ¨É®äú-Pimpalapure & Co. Publishers, Nagpur.
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B.Com. Part - I
Semester – I

ADVANCED  ACOOUNTANCY

Time : 3 Hours  Marks : 80

Objectives : To impart basic Accounting Knowledge as applicable to business.

Unit-I      1.1 Meaning,definition, scope, need and development of Book keeping &
Accounting. Objectives, principles  Concepts and conventions of
Accounting. Branch Accounts.

                1.2 Accounting Transactions :

Classification of Accounts, Rules of debit and credit, Journal & ledger, Rules
regarding posting and balancing of ledger Account and Trial Balance.

     1.3  Rectification of errors :

Types of errors, Rectification entries and suspense Account.

Unit-II    2.1 Sub- sidiary Book :

Sub-sidiary Book, Purchases Book, Purchases Return Book, Sales Book,
Sales Return Book.

                2.2 Cash Book :

Single column/Simple Cash Book, Double column  Cash Book, Triple
column Cash Book and petty Cash Book.

Unit-III Final Accounts of individual, Manufacturing Account,  Trading Account,
Profit & Loss Accounts, Balance Sheet with Adjustment.

Unit-IV   4.1 Depreciation Methods :

Concepts of depreciation, Different methods of depreciation.

Problem on  :

I) Straight line Method.

II) Reducing Balance Method.

Unit-VBank Reconciliation statement :

Meaning,  Importance and need,  Cause of difference between cash book
and pass book. Preparation of all types of Bank Reconciliation statement.

 BOOKS RECOMMENDED

· Anthony, R. N. and Reece, J. S. : Accounting Principles; Richard Irwin Inc.

· Gupta, R. L. and Radhaswamy, M : Financial Accounting; Sultanchand and Sons,
New Delhi.

· Monga J. R. Ahuja Girish, and Sehgal Ashok : Financial Accounting; Mayur Paper
Back, Noida.

· Shukla, M. C., Grewal T S., and Gupta, S. C. : Advanced Accounts; S. Chand &
Co.  New Delhi.

· Compendium of Statement and Standards of Accounting ; The Institute of
Chartered Accountants of India, New Delhi.

· Agarwala A. N., Agarwala K. N. : Higher Sciences of Accountancy; Kitab Mahal,
Allahabad. (HIndi and English)

Ashok Banerjee : Financial Accounting; Excel Books, New Delhi-110028.
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N. Vinayakam, P.L. Mani, K.L. Nagarajan : Principles of Accountancy; Eurasia Publishing
House (Pvt.) Ltd., New Delhi-110 055.

· R.R. Gupta : Advanced Accountancy.

· Jain, Narang (Kalyanipulli) : Advanced Accountancy.

· William Pickles : Accountancy.

· A. Mukherjee, M.Hanif : Modern Accountancy ; Tata McGraw Hill Publishing Co. Ltd.

· P.C. Tulsian : Accountancy; Tata McGraw Hill Publishing Co. Ltd.

· Monga, Gandhi, Kadu : Advanced Accounts; National Publishing House.

· S. Chakravorti : Advanced Accounting.

· Fundamentals of Accounting : R.L. Gupta & V.K. Gupta, Sultanchand & Sons.

· fundamentals of Accounting : T.P Ghosh, Sultanchand & Sons.

· Financial Accounting : Payal Prakashan, Nagpur.

· Financial Accounting : V.R. Mohota, Rashi publication, Arni, Distt. Yavatmal.

· Financial Accounting : Dr. Gajanan Patil, Dr. Shakil Sattar, Dr. Anil Bhawsar, Dr.
Dattatraya Gujrathi-Das Ganu Prakashan, Nagpur.

· Financial Accounting : Dr. Kanetkar Medha, Dr. Baheti D.R. – Shri Sainath Prakashan,
Nagpur.

· Financial Accounting : L.N. Chopde, D.H. Choudhary, Dr. Raju, L. Rathi, Sheth Publishers
Pvt. Ltd, Mumbai-31

Ë½þnùÒ

°ü{É®úÉ¨É MÉÖ{iÉ, Ê´ÉtÉºÉ®úxÉ MÉÖ{iÉ : Bb÷́ ÉÉÆºb÷ BEòÉÆ=x]äõºÉÒ; +ÉMÉ®úÉ ¤ÉÖEò º]õÉä+ºÉÇ

b÷Éì. BºÉ.B¨É.¶ÉÖC±ÉÉ : +b÷́ ½þÉxºÉ +EòÉèx]xõºÉÒ.

ºÉCºÉäxÉÉ, ´Éè¶ªÉ : =SSÉ ±ÉäJÉÉEò¨ÉÇ

b÷Éì.B¨É.{ÉÒ.JÉÆbä÷±É´ÉÉ±É :  =SSÉiÉ® ±ÉäJÉÉEò¨ÉÇ.

B.BxÉ.+OÉ´ÉÉ±É : =SSÉiÉ®ú ±ÉäJÉÉÊ´ÉYÉÉxÉ.

VÉä.Eäò.+OÉ´ÉÉ±É : ¤ÉÞ½þiÉ ±ÉäJÉÉEò¨ÉÇ.

MÉÖ{iÉÉ, +OÉ´ÉÉ±É : Bb÷́ ÉÉxºÉb÷ BEòÉ=x]ÂõºÉ; BºÉ.SÉÉxnù.

¨É®úÉ`öÒ

b÷Éì.¶ÉÖC±É, b÷ÉåMÉ®äú, ¨ÉÉä½þiÉÉ : ±ÉäJÉÉ iÉi´É +ÉÊhÉ ´ªÉ´É½þÉ®ú; Ë{É{É³ýÉ{ÉÖ®äú +ìhb÷ EÆò. {ÉÎ£±É¶ÉºÉÇ, xÉÉMÉ{ÉÖ®ú.

|ÉÉ. +®úË´Énù ¶Éåbä÷, |ÉÉ. +¤nÖù±É ¤ÉÉ®úÒ : Ê´ÉÊkÉªÉ ±ÉäJÉÉÆEòxÉ ¦ÉÉMÉ-1; +xÉÖ®úÉvÉÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÖ®ú.

|ÉÉ. +®úË´Énù ¶Éåbä÷, |ÉÉ. +¤nÖù±É ¤ÉÉ®úÒ  : +ÉÌlÉEò ±ÉäJÉÉÆEòxÉ ¦ÉÉMÉ-1; +xÉÖ®úÉvÉÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÖ®ú.

MÉVÉÉxÉxÉ {ÉÉ]õÒ±É, ¦É®úiÉ ¨ÉäPÉä, Ê´ÉEòÉºÉ SÉÉä{Ébä÷ : +ÉÌlÉEò ±ÉäJÉÉÆEòxÉ; nùkÉ ºÉxºÉ, ºÉnù®ú, xÉÉMÉ{ÉÖ®ú.

|ÉÉ.¦É.xÉÒ. MÉMÉæ, |ÉÉ.Ê´É.nù. {ÉåføÉ®úEò®ú, VÉ.+. {ÉÉvªÉä : =SSÉ ±ÉäJÉÉEò¨ÉÇ; ¨ÉÆMÉä¶É |ÉEòÉ¶ÉxÉ.

|ÉÉ. ±ÉÉÆVÉä́ ÉÉ®ú, MÉÖ±½þÉxÉä, EòbÖ÷ : ±ÉäJÉÉEò¨ÉÇ ¦ÉÉMÉ-1; ºÉÆMÉ¨É |ÉEòÉ¶ÉxÉ.

xÉÉlÉ, ±ÉÉÆVÉä́ ÉÉ®ú, ¦ÉÉMÉ´ÉiÉ : =SSÉ ±ÉäJÉÉEò¨ÉÇ ¦ÉÉMÉ-1 : ¨É½þÉ®úÉ¹]Åõ ®úÉVªÉ OÉÆlÉ ÊxÉÌ¨ÉiÉÒ ¨ÉÆb³.

|ÉÉ.B.BºÉ. =JÉ³ýEò®ú : =SSÉ ±ÉäJÉÉEò¨ÉÇ ¦ÉÉMÉ-1; Ê´ÉtÉ |ÉEòÉ¶ÉxÉ.

®úÉäbä÷, º¨ÉÉlÉÇ, føÉäx¤ÉÉ®äú : |ÉlÉ¨É ´É¹ÉÇ VÉ¨ÉÉJÉSÉÇ – JÉÆb÷ 1; BºÉ.SÉÉÆn EÆò. Ê±É.ù
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B.Com. Part - I
Semester – II

FINANCIAL ACCOUNTING

Time : 3 Hours Marks : 80

Objective : To develop conceptual understanding of fundamentals of financial
accounting system and to impart skills in accounting for various kinds of
business transaction.

Unit-I Accounts  of Non-trading Institutions

Unit-II Special Accounting Areas : Accounts of Co-operative societies.

Unit-III Accounting for Agriculture Farms.

Unit-IV Hire purchases & Instalment purchase Accounts.

Unit-V Insolvency Account of and Individuals : Law’s of insolvency-   Provisions for
preferential creditors, Meaning of insolvency, Procedure of insolvency,
Problems on Insolvency Accounts.

BOOKS RECOMMENDED
Anthony, R. N. and Reece, J. S. : Accounting Principles; Richard Irwin Inc.
Gupta, R. L. and Radhaswamy, M : Financial Accounting; Sultanchand and Sons,  New Delhi.

Monga J. R. Ahuja Girish, and Sehgal Ashok : Financial Accounting; Mayur Paper Back,Noida.

Shukla, M. C., Grewal T S., and Gupta, S. C. : Advanced Accounts; S. Chand & Co.New Delhi.

Compendium of Statement and Standards of Accounting ; The Institute of Chartered
Accountants of India, New Delhi.
Agarwala A. N., Agarwala K. N. : Higher Sciences of Accountancy; Kitab Mahal,
Allahabad. (HIndi and English)
Ashok Banerjee : Financial Accounting; Excel Books, New Delhi-110028.
N. Vinayakam, P.L. Mani, K.L. Nagarajan : Principles of Accountancy; Eurasia
Publishing House (Pvt.) Ltd., New Delhi-110 055.
R.R. Gupta : Advanced Accountancy.
Jain, Narang (Kalyanipulli) : Advanced Accountancy.
William Pickles : Accountancy.
A. Mukherjee, M.Hanif : Modern Accountancy ; Tata McGraw Hill Publishing Co. Ltd.
P.C. Tulsian : Accountancy; Tata McGraw Hill Publishing Co. Ltd.
Monga, Gandhi, Kadu : Advanced Accounts; National Publishing House.
S. Chakravorti : Advanced Accounting.
Fundamentals of Accounting : R.L. Gupta & V.K. Gupta, Sultanchand & Sons.
fundamentals of Accounting : T.P Ghosh, Sultanchand & Sons.
Financial Accounting : Payal Prakashan, Nagpur.
Financial Accounting : V.R. Mohota, Rashi publication, Arni, Distt. Yavatmal.
Financial Accounting : Dr. Gajanan Patil, Dr. Shakil Sattar, Dr. Anil Bhawsar, Dr.
Dattatraya Gujrathi-Das Ganu Prakashan, Nagpur.
Financial Accounting : Dr. Kanetkar Medha, Dr. Baheti D.R. – Shri Sainath Prakashan,
Nagpur.
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Financial Accounting : L.N. Chopde, D.H. Choudhary, Dr. Raju, L. Rathi, Sheth

Publishers Pvt. Ltd, Mumbai-31

Ë½þnùÒ

°ü{É®úÉ¨É MÉÖ{iÉ, Ê´ÉtÉºÉ®úxÉ MÉÖ{iÉ : Bb÷́ ÉÉÆºb÷ BEòÉÆ=x]äõºÉÒ; +ÉMÉ®úÉ ¤ÉÖEò º]õÉä+ºÉÇ

b÷Éì. BºÉ.B¨É.¶ÉÖC±ÉÉ : +b÷́ ½þÉxºÉ +EòÉèx]xõºÉÒ.

ºÉCºÉäxÉÉ, ´Éè¶ªÉ : =SSÉ ±ÉäJÉÉEò¨ÉÇ

b÷Éì.B¨É.{ÉÒ.JÉÆbä÷±É´ÉÉ±É : =SSÉiÉ® ±ÉäJÉÉEò¨ÉÇ.

B.BxÉ.+OÉ´ÉÉ±É : =SSÉiÉ®ú ±ÉäJÉÉÊ´ÉYÉÉxÉ.

VÉä.Eäò.+OÉ´ÉÉ±É : ¤ÉÞ½þiÉ ±ÉäJÉÉEò¨ÉÇ.

MÉÖ{iÉÉ, +OÉ´ÉÉ±É : Bb÷́ ÉÉxºÉb÷ BEòÉ=x]ÂõºÉ; BºÉ.SÉÉxnù.

¨É®úÉ`öÒ

b÷Éì.¶ÉÖC±É, b÷ÉåMÉ®äú, ¨ÉÉä½þiÉÉ : ±ÉäJÉÉ iÉi´É +ÉÊhÉ ´ªÉ´É½þÉ®ú; Ë{É{É³ýÉ{ÉÖ®äú +ìhb÷ EÆò. {É¤±ÉÒ¶ÉºÉÇ, xÉÉMÉ{ÉÖ®ú.

|ÉÉ. +®úË´Énù ¶Éåbä÷, |ÉÉ. +¤nÖù±É ¤ÉÉ®úÒ : Ê´ÉÊkÉªÉ ±ÉäJÉÉÆEòxÉ ¦ÉÉMÉ-1; +xÉÖ®úÉvÉÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÖ®ú.

|ÉÉ. +®úË´Énù ¶Éåbä÷, |ÉÉ. +¤nÖù±É ¤ÉÉ®úÒ : +ÉÌlÉEò ±ÉäJÉÉÆEòxÉ ¦ÉÉMÉ-1; +xÉÖ®úÉvÉÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÖ®ú.

MÉVÉÉxÉxÉ {ÉÉ]õÒ±É, ¦É®úiÉ ¨ÉäPÉä, Ê´ÉEòÉºÉ SÉÉä{Ébä÷ : +ÉÌlÉEò ±ÉäJÉÉÆEòxÉ; nùkÉ ºÉxºÉ, ºÉnù®ú, xÉÉMÉ{ÉÖ®ú.

|ÉÉ.¦É.xÉÒ. MÉMÉæ, |ÉÉ.Ê´É.nù. {ÉåføÉ®úEò®ú, VÉ.+. {ÉÉvªÉä : =SSÉ ±ÉäJÉÉEò¨ÉÇ; ¨ÉÆMÉä¶É |ÉEòÉ¶ÉxÉ.

|ÉÉ. ±ÉÉÆVÉä́ ÉÉ®ú, MÉÖ±½þÉxÉä, EòbÖ÷ : ±ÉäJÉÉEò¨ÉÇ ¦ÉÉMÉ-1; ºÉÆMÉ¨É |ÉEòÉ¶ÉxÉ.

xÉÉlÉ, ±ÉÉÆVÉä́ ÉÉ®ú, ¦ÉÉMÉ´ÉiÉ : =SSÉ ±ÉäJÉÉEò¨ÉÇ ¦ÉÉMÉ-1 : ¨É½þÉ®úÉ¹]Åõ ®úÉVªÉ OÉÆlÉ ÊxÉÌ¨ÉiÉÒ ¨ÉÆb³.

|ÉÉ.B.BºÉ. =JÉ³ýEò®ú : =SSÉ ±ÉäJÉÉEò¨ÉÇ ¦ÉÉMÉ-1; Ê´ÉtÉ |ÉÉEòÉ¶ÉxÉ.

®úÉäbä÷, º¨ÉÉlÉÇ, føÉäx¤ÉÉ®äú : |ÉlÉ¨É ´É¹ÉÇ VÉ¨ÉÉJÉSÉÇ – JÉÆb÷ 1; BºÉ.SÉÉÆn EÆò. Ê±É.ù
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PRINCIPLES OF BUSINESS ORGANIZATION

Unit – 1 Commerce and Industry
1.1 Commerce and Industry - Meaning, Scope and Evolution
1.2 Industrial Revolution- Its Effects
1.3 Emergence of Indian MNC
1.4 Recent Trends in Business World
1.5 Indian Business in New Millennium.

Unit – 2 Business
2.1 Business Sectors and Its Form
2.2 Forms of Business Organization
2.3 Unorganised Business-Mom and Pop Stores, Peddlers and Hawkers, Market
     Traders and Street Traders
2.4 E-Commerce and Online Trade
2.5 E- Tailers, Cashless Transaction

 Unit 3 Merger and Acquisition
3.1 Mergers and Acquisition- Meaning and Mergers In India
3.2 Networking of Business
3.3 Franchising ,Dealership, Business Outlets
3.4 BPO’s and KPO’s
3.5 Patents ,Trademarks, Copyrights

 Unit – 4 New Enterprises
4.1 Decisions in Setting up Enterprises
4.2 Opportunity and Idea Generation
4.3 Role of Creativity And Innovation
4.4 Feasibility Study and Business Plan

          4.5 Business Size and Location Decision

 Unit – 5 Trade In India
5.1 Whole Sale and Retail Trade
5.2 Malls, Super Markets, Hypermarket
5.3 Stores-Speciality, Convenience, Departmental and Discount
5.4 Transport, Insurance, Communication and Other Services

          5.5 Import – Export Trade Procedure
Reference :
1. Organization: Text, Cases and Readings on the Management of Organizational
    Design and Change, J.P.Kotter, L.A. Schlesinger and V. Sathe.
2. Business Organization & Management, Mr.Mahesh Chaudhary.
3. Business Organization & Management, Kaul V (Pearson Education 2012).
4. Business Organization & Management, Tulsian P and Pandey V (Pearson
    Education 2011).
5. Business Environment, Cherunilam F. (Himalaya Publishing House 2010).
6. Business Sutra, Pattanaik D. (Aleph Book Company 2013).
7. Organizational Traps: Leadership, Culture, Organizational Design, Chris A (Oxford
    University Press 2010).
8. World Class in India, Piramal G and Ghoshal S (Penguin India 2002).
9. Business Maharajas, Piramal G ( Penguin India 2011).
10. On Becoming a Leader, Warren B,. (Perseus Books Group 2009)
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PRINCIPLES OF BUSINESS MANAGEMENT

Unit – 1 Management Concept
1.1  Management-Concept, Meaning, Definition and Importance
1.2  Management Thought and Schools
1.3  Contribution of Fredrik Taylor
1.4  Contribution of Henry Fayol
1.5  Contribution of Elton Mayo

Unit – 2 Planning
2.1 Planning : Concept, Meaning and Definition.
2.2 Nature and Importance of Planning
2.3 Objectives of Planning
2.4 Forecasting and Planning
2.5 Planning Process.

Unit – 3 Organizing
3.1 Organization -Concept, Nature, Meaning and Importance
3.2 Principles of Organization.
3.3 Line Organization
3.4 Staff Organization
3.5 Departmentalization

Unit – 4 Directing
4.1Directing- Concept, Meaning, Definition and Importance.
4.2 Nature of Direction
4.3 Advantages and Disadvantages
4.4 Motivations – Concept, Meaning and Importance
4.5 Coordination: - Meaning and Principle

Unit – 5 Controlling
5.1 Controlling-Concept, Meaning, Definition and Importance.
5.2 Advantages and Disadvantages
5.3 Technique of Controlling
5.4 Tool of Controlling
5.5 Process of Controlling.

Reference :

1. MGMT: Principles of Management,  Chuck Williams, Cengage Learning,
2. Boston :  Cengage Learing Cop. 2016
3. Principles of Management 1st Edition, Charles W.L. Hill (Author), Steven McShane.
4. Principles of Management Paperback-2009,  Mason Carpenter (Author), Talya Bauer, Berrin Endogan
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102  Business Communication

Unit I : Business Communication

1.1 Meaning, Definition, objectives and Importance of Business Communication
1.2 Principle of Effective Communication in Business
1.3 Types of Communication
1.4 Barriers of Business Communication & Its Measures

Unit II : Business Correspondence

2.1 Meaning, Importance, Layout of Business Letter
2.2 Do’s and Don’ts of Business Correspondence Letter
2.3 Types of Business Letters. Enquiry Letters, Quotation Letters, Placing

Orders, Inviting Tenders, Credit and Status Enquiry letters Complaint Letters
and Circular Letters.

Unit III : Employment Related Correspondence

3.1 Importance, Structure & Drafting the Application Letter
3.2 Preparing the Resume
3.3 Letter of Appointment
3.4 Resignation & Job Refusal Letter
3.5 Job Acceptance/Consent Letter

Unit IV: Soft Skills

4.1 Meaning Elements and Importance of Soft Skills.
4.2 Grooming Manners and Etiquettes
4.3 Effective Speaking
4.4 Interview Skills
4.5 Group Discussion
4.6 Oral Presentation

Unit V : Modern Technology in Business Communication

5.1 Role of Information Technology in Business Communication
5.2 Advantages and Disadvantages
5.3 Word Processor, Internet, E-mail, Fax Video Conferencing, Tele-

Conferencing
5.4 Overhead Projector, LCD

Reference Book :

- Raman S. & Swami R. Business Communications, Professional Publications
Madras

- R.C. Sharma & Krishan Mohan, Business Correspondence & Report Writing.
Tata McGraw Hill Delhi.

- Nandanwar K.P. Ninawe A.S. & Nandanwar S.P. Essential of Business
Communication, Prashant Publication, Jalgaon.

- Kaul, Business Communication, Prentice Hall, New Delhi.
- Murphy & Peck, Effective Business Communications, Tata McGraw Hill, New

Delhi.
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204   Business Law

Unit I :

Law of Contract 1872 :  Nature of Contract, Classification, Offer & Acceptance,
Capacity of Parties of Contract, Free Consent. Legality of Object,  Agreement Void,
Performance of Contract Discharge of Contract Remedies of Breach of Contract.

Unit II :

Sales of Good Act 1930 : Formation of Contracts of Sales, Good & their Classification,
Price, Conditions & Warranties, Transfer of Property in Goods, Performance of the
Contract of Sales, Unpaid Seller & Jis Rights. Sales by  Auction.  Hire Purchases
Agreement.

Unit III :

Negotiable Instruments Act 1981 :  Definition of Negotiable Instruments, Gestures,
Promissory Note, Bill of Exchange & Cheque- Holder & Holder in the Due Course,
Crossing of Cheque, Types of Crossing Negotiation, Dishonour  & Discharge of
Negotiable Instrument.

Unit IV :

Consumer Protection Act 1986 : Salient Features, Definition of Consumer, Grevance
Redressal /Machinery.

Unit V :

Goods And Services Tax (GST) : Introduction, Concept & Meaning of GST, Effects
of GST, GST Legislation. Good & Service Tax Network, Migration of the existing Tax
payers to GST Regime.

Reference Books

- R.S. Davar, P.M.& I.R. Vikas Publication, Delhi
- P.C. Tripathi, P.M.S. Chand & Sons, Delhi
- N.D. Kapoor, Industrial Law, S. Chand & Sons, Delhi
- Chandra P.R. Business Law, Golgotia, New Delhi
- S.C. Tripathi, Consumer Protection Act, Central Law Publication, Delhi.
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BUSINESS ENVIRONMENT

Unit  I : INTRODUCTION
1.1:  Concept,Nature and Scope of Business.
1.2: Forms of Business Organizations.
1.3: Industry: Types of Industries,Industrial Sickness.
1.4: Business Environment : Concept,Meaning,Nature,Scope and Importance.
1.5: Components of Business Environment.

Unit II: INDIAN BUSINESS ENVIRONMENT
2.1: National Income : Meaning,Measurment and Inequality.
2.2: Consumption and Propensity to Consume.
2.3: Saving and Investment and their propensity.
2.4: Parellel Economy : Meaning,Causes,effects.
2.5: Concept & Meaning  of Balance of Trade & Balance of Payment

Unit III: TRENDS IN INDIAN ECONOMY
3.1: LPG: Meaning and its impact on Indian Economy.
3.2: FDI :Meaning and its impact on Indian Economy.
3.3: Foreign Trade : Concept and Features.
3.4: Foreign Trade policy.
3.5: Trends in foreign trade of India.

Unit IV : ROLE OF GOVERNMENT
4.1: Foreign Trade and Economic Growth.
4.2: Problems Related to Business of developing Countries.
4.3: Role of finance in Business.
4.4: Make in India and Start Ups.
4.5: Enterprenuership and skill development.

Unit V :  FOREIGN INSTITUTIONS:
5.1: WTO : Introduction, Organisation, Fuctions, Significance.
5.2:  IMF  : Introduction, Organisation, Fuctions, Significance.
5.3: MNCs : Defination & Meaning, Merits, Demerits, Role of MNCs.
5.4: SEZ   : Meaning, Role of SEZ in Economic Development.
5.5: Foreign collaboration – Meaning ,Concept & forms

Book Recomended :-
1) The International Business Environment ; Sundaran & Black.Prentice Hall,New Delhi.
2) Indian Economy ; Agrawal.A.N.- Vikas Publishing House,New Delhi.
3) Environment of Economics; Hedgelan-Mcmillan,Hampshire.
4) International Business ; Bhalla V.K & Shivaramu,New Delhi.
5) Indian Economy ; Dulf  R,K Sundarama,S Chand,Delhi.
6) Global Business Management; Macmillan, New Delhi.
7) Environment of Economics;Oxford Univesity Press,New Delhi.
8)   Indian Economy ;Mishra S.K & Puri V.K, Himalaya Publishing House,New Delhi.
9) ´ªÉ´ÉºÉÉªÉ {ÉªÉÉḈ É®úhÉ- b÷Éì.+Éi¨ÉÉ®úÉ¨É {É³ý´ÉxÉÒ®úEò®ú
10)¦ÉÉ®úiÉÒªÉ ÊxÉªÉÉäVÉxÉ +ÉÊhÉ +ÉÌlÉEò Ê´ÉEòÉºÉ – b÷Éì.¸ÉÒ.+É.näù¶É{ÉÉÆbä÷,Ê´ÉtÉ |ÉEòÉ¶ÉxÉ xÉÉMÉ{ÉÖ®ú.
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PRINCIPLES OF ECONOMICS

 Unit  I : INTRODUCTION
1.1: Definition of Economics :Adam Smith,Marshall,Robbins,J.K.Mehta,Amratya Sen.
1.2: Economic Laws: Nature,Characteristics,Limitation,and Importance.
1.3: Micro Economics : Meaning , Scope , Importance and Limitations.
1.4: Macro Economics : Meaning , Scope , Importance and Limitations.
1.5: Basic Problems of  Indian economy.

Unit  II : UTILITY APPROACH
2.1: Utility : Meaning , Definition , Deminishing marginal utility Theory.
2.2: Demand: Meaning , Law of Demand , Change in Demand.
2.3: Indiffernce Curve: Concept and Characteristics.
2.4: Elasticity of Demand: Meaning , Concept , Types , Measurements.
2.5: Determinants and Importance of Elasticity of Demand.

Unit III : COST AND REVENUE
3.1: Cost : Meaning and Types of cost.

      3.2: Cost Curves : Nature of cost curves in short run.
3.3: Nature of cost curves in long run.
3.4: Revenue : Total, Average and, Marginal Revenue , Revenue Curves.
3.5: Supply : Concept , Nature , Law of Supply.

Unit IV : PRODUCTION
4.1: Meaning and characteristics of factors of production.
4.2: ISO – Quants : Meaning and characteristics.
4.3: Law of variable proportion.
4.4: Market structure : Meaning , Types and characterstics.
4.5: Internal and External Economics and Diseconomics.

Unit V  : DISTRIBUTION
5.1: Meaning of distribution  and Theory of Marginal distribution.
5.2: Rent : Recardian and Modern theory of Rent, Quasi Rent.
5.3: Wages : Meaning , Types , Determinants of wages.
5.4: Interest : Meaning , Types , Theories of Interest.
5.5: Profit : Meaning , Types , Theories of profit.

Reference Books:
1) Ahuja H.L : Business Economics : S.Chand & Co. New Delhi.
2) Business Economics : Dr.G.N.Zamare Pimplapure & Co.publisher ,Nagpur.
3) K.P.M.Sundharam : Micro Economics – S. Chand and Sons. E.N.Sundharam.
4) M.L.Jhingam : Micro Economics Theory , Konark Publishers, Delhi.
5) Misra Puri : Economics of Growth and Development – Himalaya, Bombay.

Business Economics : Dr.Sudhir Bodhankar , Dr. Medha Kanetkar , Shri.Sainath
Prakashan , Nagpur.
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FINANCIAL SERVICES

Unit I : INTRODUCTION TO FINANCE
1.1 : Meaning , Nature and scope of finance.
1.2 : An overview and significance of finance.
1.3 : Sources of finance.
1.4 : Kinds of finance.
1.5 : Role of finance in Indian Economy.

Unit II : INTRODUCTION TO FINANCIL SYSTEM
2.1 : Concept , Meaning and Nature of financial system.
2.2 : Structure of financial system.
2.3 : Indian money market – concept , features , objectives and componants.
2.4 : Indian capital market – concept , features , objectives and componants.
2.5 : Role and current trends of Money Market and Capital market in Indian
financial system.

Unit III : INTRODUCTION TO FINANCE SERVICES.

3.1 : Concept , Meaning , Nature and scope of financial services.
3.2 : Financial services – Features, objectives and singnificance to corporate sector.
3.3 : Financial services - Features , objectives to Indusrial sector and singnificance.
3.4 : Financial services - Features , objectives and singnificance to Agriculture sector.
3.5 : Financial services - Features , objectives and singnificance to Micro sector.

Unit IV : BANKING FINANCIAL SERVICES
4.1 : Commercial Banking services – forms & significance.
4.2 : Investment services - forms , significance.
4.3 : Exchange services - forms , significance.
4.4 : Stock Market services operations , significance.
4.5 : Operational Instruments – ATM , Debit and credit card , E-Banking , Net

  Banking Mobile Banking , Cashless Operations.

Unit V : OTHER FINANCIAL SERVICES
5.1 : Underwriting and Brokeage of financial services.
5.2 : Inter – Mediation and Advisary services.
5.3 : Introduction to financial services to EXIM Trade.
5.4 : Management of Risk in financial services.
5.5 : Regulation of other financial services.

Referance Books :

1) Khan.M.Y. – Indian Financial System – Theory and Practice , Tata McGrow Hill New Delhi.
2) Bhalla.V.K.- Management of Financial Services, Anmol ,New Delhi 2001.
3) Ennew.C.Treror Watkins & Mike Wright – Marketing of Financial Services,Heinemann

Professinal Pub.1990.
4) Garden.E and K.Natrajan – Emerging scenario of financial services, Himalaya Publishing

House.1997.
5) Report of currency & finance .
6) RBI : Bulletins.
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BASICS  OF  ACCOUNTING

Unit  : I
Introduction of Accounting , Meaning , Nature , Function and Usefulness ,
Accounting  Concept and Conventions , Double Entry Accounting system ,
Accounting Standards, concept and Objectives, Branch of Accounting .

Unit  : II
Journal Entry , Ladger, Trial Balance & Subsidory Books., Rectification or error.

Unit  : III
         Final Accounts  of  sole Traders.

Unit  : IV
         Accounts of Joint Venture,  Bill of Exchange and  accommodation bill.

Unit  : V
Depreciation:  Accounting Straigtht line Method , Reducing Balance Method ,
Depreciation Fund Method , Annuity Method.

Referance Books :
1) J.R.Botliboi : Advanced Accountancy
2) R.R.Gupta   : Advanced Accountancy
3) Shukla & Grewal : Advanced Accountancy
4) A.N.Agarwal : Higher Science of Accounting
5) R.L.Gupta, V.K.Gupta : Advanced Accounting
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BUSINESS MATHEMATICS & STATISTICS

Unit :  I

1.1 : Natural Numbers , Integers HCF & LCM on two or more Integers.
Liner Equation in one and two Variables Method with application.

1.2 : Ratio, Proportion and  percentage , Direct and inverse proportion.

1.3  : Mathematics of finance : Simple interst , Compound interst.
         Concept of present value and amount a sum annuties , Types of annuties , present
         value  and amount of an annuty including the case of continuous compounding.

Unit : II
         Integration – Definite & indefinite Integral – Rules of integration substitutional

integration by parts partial fraction complete square propertres of definite integral.

Unit  : III
3.1 : Definitions of Statistics , Subject matter of statistics.

Statistical methods , Nature and limitations of statistics, Collection of
statistical data, classification Tabulation and presentation of data.

3.2 : Measure of  central Tendency , mean , mode , median.

Unit  : IV
          Measures of Dispresion and Skewness , Index Number.

Unit  : V
         Correlation Analysis , Grouping method and simple method.

Reference Book :

1) D.N.Elhance : Fundamental of Statistics
2) B.M.Asthana : Applied Statistics in India
3) S.S.Shrivastav : Introduction to Statistics
4) S.P.Gupta : Statistical Methods
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FUNDAMENTALS  OF ACCOUNTING

Unit : I

        Accounts of Non-trading concerns.

Unit : II

        Accounts of Self Balancing Ledgers and single entry system.

Unit : III

        Account of Hire purchases and instalment purchase system.

Unit : IV

        Branch Accounting and Departmental Accounting.

Unit : V

        Accounts of Insolvent Individuals.

Reference Book :

1) J.R.Botliboi : Advanced Accountancy
2) R.R.Gupta   : Advanced Accountancy
3) Shukla & Grewal : Advanced Accountancy
4) A.N.Agarwal : Higher Science of Accounting
5) R.L.Gupta, V.K.Gupta : Advanced Accounting
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CREATIVITY  AND  INNOVATION

Unit -1 Idea
1.1  Idea – Concept, Meaning and Nature
1.2  Idea – Evaluation, Generalisation and Execution
1.3  Idea in Reality
1.4  Identification of Critical Issues
1.5  Solution of Critical Issues

Unit – 2  Incubation
2.1 Incubation – Concept, Meaning ,Nature and Importance
2.2 Facilitate Incubation
2.3 Incubation Process and Creativity
2.4 Facilitate Creativity and Innovation
2.5 Creativity in Organization

Unit – 3 Creativity
3.1 Climate for Creativity Meaning and  Definition of creativity
3.2 Creating and Creative Environment
3.3 Keeping Creative People Creative
3.4 Creativity in Teams
3.5 Managing Creative Employee

Unit – 4 Innovation
4.1 Meaning, Definition and Importance
4.2 Climate for Innovation in Enterprise
4.3 Leading for Creativity and Innovation
4.4 Maturity Life Cycle
4.5 Competitive Advantage of Innovation

Unit – 5 Renovation
5.1 Meaning ,Definition, Role and Scope
5.2 Creativity to Innovation
5.3 Role of Champions in Renovation
5.4 Thinking Differently For Innovation
5.5 Communicating Innovation

Reference :
1. The Act of Creation by Arthur Koestler.
2. Creativity in Product Innovation by jacob Goldenberg and David Mazursky.
3. Creative Cognition : Theory, Research and Applications by Ronald A. Finke,

Thomas B. Ward and Steven M. Smith.
4. The Creative Mind: Myths and Mechanisms by Margaret A.Boden.
5. Mastering the Dynamics of Innovation by James M.Utterback.
6. Think: Before It’s Too Late by Edward de Bono.
7. The Progress Principle: Using Small Wins to Ignite Joy,Engagement and

Creativity at Work, Teresa Amabile and Steven Kramer.
8. The Progress Principle: Using Small Wins to Ignite Joy,Engagement and

Creativity at Work Hardcover- July 19, 2011, Teresa Amabile, Steven Kramer.
9. Motivation for Crative People: How to Stay Creative While Gaining Money, Fame, and Reputation Kindle

Editon, Mark MeGuinness.
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PRINCIPLES OF BUSINESS MANAGEMENT

Unit -1 Business Management
1.1 Business Meaning Nature and Business Organization
1.2 Business Management :- Concept, Meaning, Nature and Management

  Process
1.3 Contribution of  F.W. Taylor
1.4 Contribution of Henry Fayol
1.5 Contribution of  Elton Mayo

Unit - 2 Planning
2.1 Planning- Meaning, Nature ,and Importance
2.2 Types of Planning
2.3 Planning Procedure
2.4 Planning Policies
2.5 Strategic Planning

Unit – 3 Organizing
3.1 Organization- Meaning, Nature and Scope
3.2 Organization and Structure
3.3 Horizontal Organization
3.4 Vertical Organization
3.5 Line and Staff Organization

Unit – 4 Directing
4.1 Direction- Meaning, Nature, Scope and Importance
4.2 Principles of Direction
4.3 Forms of Direction
4.4 Direction Mechanism
4.5 Direction- Horizontal and vertical

Unit – 5 Controlling
5.1 Control- Concept, Meaning, Nature and Role
5.2 Process of Control
5.3 Techniques of Control
5.4 Effective Control System
5.5 Control Mechanism
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General Provisions and Summary of Te:rching aurl Examination Schcme

For B. Voc. (Cosmetic Technologl') course the follorl ing provisions shoLrld be madc-

1. Credils awards should be as under-

2. Teaching & Exarrination Schenre Sunrmary.

Senrester 'l otal

3. trligibility for rdmission:

a. Should have passed H.Sc. examination of Maharashtra State Board of Secondary Education or any Equivclent

examination with Physics, Chemistry, Mathematics or Physics, Cheuristry, Biology as main subject.

b. Any qualifoing NSQF level as decided by Beauty & Wellness Sector Skill Council from time to time.

4. Teaching faculty qualification:

a. M.Tech. (Cosmetics) or Ph.D. in Cosmetics.

b. Any other qualification as recommended by the UGC.

5. Otlrer ordinary provisions for B.Voc. under direction no. 14/2016 and l8/2016 slrall apply for this course

ncrpar
idyabl1arati MahavidYslaYr

AMBAVAiI

F

Semester Credits for-
Total
credits

Exit point/ Award NSQF
Level

General
Education
Component

skiil
Education
Component

Semester - I l2 l8 30 Certificate l
Semester - II ll t8 60 Diploma 5

Semester - III ll l8 90
Semester - IV ll t8 r20 Advance Diploma 6
Semester - V ll Iti 150

B.VocSemester - VI t2 l8 180 1

Teaching Scheme
(hoLrrs per week)

Examination Scheme

External
Marks

Internal
Marks

'[ otai
Marks

Max. Mil
325 225 550

325 l2J 550

325 225

Theory Practical/
Field Work

Semester - I l1 34 .18

Semester - Il t,l 34 48

Sernester - III
Semcster - lV

t.t 34

3,+

.18

l4 .18 325 225 550

Semeste r - V l2 l8 30 335 2t5 550

Semester - Vl 12 t8 30 335 215 550

33 00Total ti{) ti2 1970 r 330

\

550

)<?
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SANT G,.{DGE BABA AMRAVATI T'NIVERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Semester), Diploma ('Iwo Semesters), Advanced Diploma (Four Semesters),

Bachelor of Vocation (Six Semesters) (Three Yeals Degree Cource: Semester Pattern)

Cosmetic Techuology

SEMESTER. t
EXIT POINT/AWARD: CERTIFICATE (NSQF LEVEL 4)

General Education Component Credits: 12 Skill Development Component Credits: 18

A p pend i\-A

E\arniration Schenre

120

Th: Thcory; Pr: Practical; WS: WorksLrp, I-AB: Laboratory, FW: Field Woik, IA: lnternal Assessn]en! BVC: ts.Voc., GEC:

General Education Component, SEC: Skill Education Component.
one credit woutd mean equivalent of 1 periods of t hour duration/week/semester for tireory & 2 periods of t hour

duration cach /!veek/semester for Practical/Lab Work/ field Work.
Model curriculum prepared by Beauty & Wellncss Sector Skill Council with t elevant National 0ccupation Standards is

adopted foi'LEVEL 4.

Notes:
1..

2.

3

'/idyabharali Mahavidyalay.
AMRAVAN

Sr.
No

Su bject
code

Su bjcct
Title

a
i\f ar. Mark!'

I\l inim u nr

Passing
Marlis

Th.
l't'l Total

Mark
s

FW -t-
Th. Pr.

English &
Communication

Skills-l

10 t0 50 l0
I IEVCCECI

Applied Computer
Skills-l

4t) t0 50 20
2 I BVCGEC2

10 10 5() 20
lBVCSEC3 Skin Care Service-l

l ) 40 l0 50 20
IBVCSEC4 Ilair Carc Service-l

I BVCSEC5
Aestiietic 40 l0 50 20

) Derntrlolo -I
English &

i-'omrnunication
SkillsJ: LAB

('' 6 2 25 25 50 20

Applied Conrputer
Skills-l: LAB

o (' ) 25 25 .s0 20,7
l BVCGECT

Skin Care Service-l
. LAB

6 6 25 50 20
8 lBVCSECE

Hair Care Service-l
. LAB

6 6 25 25 50 20
9 I BVCSEC9

Aesthetic
Dermatology-l -

I-AB

6 2 l5 25 50 20

l0 IBVCSECIO

Fie ld
worw"irtdustrial

visit 240 hrs

4 4 2 50 50 20

tl I BVCSEC I I

ll l.l .lu 30 325 225 550 I00'l'rrl it I

(

t
1-

)

Teaching
Schenre

(Hrs/Wee k)

6

qsr^ 4t#
(

{\
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SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI.
Teaching & Examination Scherne

Certificate (One Semester), Diploma (Two Semesters), Advanced Diploma (Four Sernesters),

Bachelor ofVocation (Six Senlesters) (Three Years Degree Course: Semester Pattern)

Cosmetic Technology

SEMESTER. II

ExIT POINT/AWARD: DIPLOMA (NSQF LEVEL 5)

General Education Component Credits: 12 Skill Development Component Credits: 18

Appendix-B

Exam ination Schc'nre

Sr.
No

9

t0

Notes:
1.

3J

Th: Theory; Pr: Practical; WS: Workshop, LAB: Laboratory, FW: Field Work, IA: Intemal Assessmcnt, BVC: B.Voc., GEC:

General Education Component, SEC: Skill Education Component.
One credit would mean equivalent of I periods of I hour duration/week/semester for theory & 2 periods of I hour duration

each /weeldsemester for Practical,/Lab Work/ Field Work.
Model curriculum prepared by Beauty & Wellnes:i Sector Skill Council with relevant National Occupation Standards is

adopted for LEVEL 5.

'l

\
p

Vidyabharati Mahavid),ctrya
AMBAVA?I

1:. a

qa- Max. Marks
Minimum
Passing
Marks

Subject
code

Subject
Title

I oTh.
Prl
FW

Total
Marks

? i.'
!rii Pr,

2BVCGEC I
English &

Communication
Skills-ll

J .10 10 50 20

40 50 20
2 2BVC(;EC2

Applied
Computer Skills-

n

2BVCSEC3 Nail Care Service
J 40 50 20

20
4 2BVCSEC4

Skin Care
ServiceJI

2 1 ,10

10

t0

l0

l0

50

50 20
J 2BVCSEC5

Hair Care
Service-ll

I

I

J

English &
Communication
Skills-ll:LAB

6 6 )

.10

25 25 50 t0
6 2BVCGEC6

25 25 50 20
,7

2BVCGECT
Applied

Computer Skills-
ll:LAB

6 6 2

206 6 25 25 50
8

Nail Care Service
. LAB

50 206 6 25 25
:BVCSEC9

Skin Care
Service-ll - LAB

50 20Hair Care
Service-ll - LAB

6 6 ') 2i 25
2BVCSEIOS

204 2 50 50

2BVCSEC I I
Field

work/industrial
visit 240 hrs

l

550 r00 I l0Jl] 325 215
Total
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SANT GADGB BABA AMRAVATI UNI\'BRSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Senrester), Diploma (Two Semesters), Advanced Diploma (Four Semesters),

Bachelor ofVocation (Six Semesters) (Three Years Degree Course: Semester Pattern)

Cosmetic Technology._

SEMESTER- III
ceneral Education component credits: 12 sl(ill Development componeut Credits: 18

Appendix-B

Teaching
Scheme

(Hrs/Weck)
Examination Scheme

Th.
Prl
FW

-l
q=- iYar. Marks

M inimum
Passing
Marks

Sr.
No

Subject
code

Subject
Title

o

-.4!,

al

Total
Marks

Th. Pr.

3BVCGECI
English &

Communication
Skills-IlI

l0 50 20

1 3BVCCEC2
Applied

Computer Skills-
lIt

40

.10 IO 50 20

Skin Care
Service-ll I

.10 t0 50 20

4 3BVCSEC4
Hair Care
Service-lll

'l 2 l0 50 20

) 3BVCSEC5
Aesthetic

Dernratology-ll
-t0

.10

l0 50 20

English &
Communication
SkillsllI:LAB

6 6 2 25 20

1 3BVCCECT
Applied

Computer Skills-
Ill:l.AR

6 6 25 25 50 l0

8 3BVCSEC8
Skin Care

Service-ltl - LAB
6 6 25 25 50 20

3BVCSEC9
Hair Care

ServiceJII - LAB
6 6 2 25 25 50 20

3BVCSECIO
Aesthetic

Dermatology-ll -
LAB

6 2 25 50 2025

tl 3BVCSEC I I
Field

work/industrial
visit

l ,l ) 50 20

'fotrl l1 JJ J8 30 22a 550 100 120

6 3I]VCGEC6

Th: Theory; Pr: Practical; WS: Workshop, LAB: Labomtory, FW: Field work, IA: Intemal Assessment, BVC: B.Voc., GEC:

General Educarion Component, SEC: Skill Education Component.
One credit would mean equivalent of I periods of I hour duration/week/semester for theory & 2 periods of I hour duration
each /week/semester for Practical/Lab Work/ Field Work.

9

l0

Notes:
1.

2
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3BVCSEC3
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6

50

+L--t
\Q,,\
[,,,.

\
r)

Prtncrpar
Vidyabharati Mahavid!alayO

AMRAVA'TI

\.1--,



5

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Semester). Diploma ('fwo Semesters). Advanced Diplonra (Four Semcsters),
Bachelor of Vocation (Six Senresters) (Three Years Degree Course: Semester Pattern)

Cosmetic Technology

SEMESTER- IV

ExlT POINT/AWAllD: ADVANCE DIPLOMA (NSQF LEVEL 6)

General Education Component Credits: 12 Skill Dev€lopment Conponent Credits: l8
Appendi)r-D

Sr.
No

Notes:
1.

7

8

Th: Theory; Pr: Practical; WS: Workshop, LAB: Laboratory, FW: Field Work, IA: lnternal Assessment, BVC: B.Voc., GEC:

General Education Component, SEC: Skill Education Component.

2. One credit would mean equivalent of t periods of I hour duration/weeldsemester for theory & 2 periods of I hour duration
each /week/semester for PracticaVlab Worl<./ Field Work.

4. Model curriculum prepared by Beauty & Wellness Sector Skill Council $,ith relevant National Occupation Standards is

adopted for LEVEL 6.

1
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a
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Teaching
Scheme

(Hrs/Week)
Examination Scheme

't h.
I'r/
FW

-l
aa- Max. Marks

Minimum
Passing
Marks

Subject
code

Su bject
Title

a

_t!

Total
Marks

Th. Pr.

4BVCCEC I

English &
Communication

Skills-lV
I

40 l0 50 20

) 4BVCGEC2
Soft Skill

DevelopmentJ
3 3 2040 l0 50

4BVCSECS
Skin Care
Service-lV

,10 l0 50 20

l 4BVCSEC4 Spa Services
2 2. t0 20

) 4BVCSEC5
Aesthetic

Dennatology-ll I

.10 t0 20

6
English &

Communication
Skills-lV:LAB

6 6 2 25 50 20

4BVCGECT
6 6 2 2i 25 50 l0

4BVCSEC8
Skin Care

ServiceJV - LAB
6 6 25 25 50 20

50 20
9 4BVCSEC9

Spa Services -
LAB

6 6 2 25

l0 4BVCSEC 1O

Aesthetic
Dermatology-lll -

LAB

6 6 2 25 25 50 20

48VCSECI I

Field
work/industrial

visit

.l .l 50 50 20

Total IJ 34 48 30 315 225 s50 100 120
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SANT GADGE BABA AMRAVATI UNfVERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Semester), Diploma (Two Semesters), Advanced Diploma (Four Semesters),

Bachelor ofVocation (Six Semesters) (Three Years Degree Course: Semester Pattern)

Cosmetic Technology

SEMESTER- V

General Education Component Credits: l2 Skill Development Component Credits: l8
Appendix-E

Sr.
Nr.r

8

9

Notes:
1.

2.

3.

J35

Th: Theory; Pr: Practical; WS: Workshop, LAB: Laboratory, FW: Field Work, lA: lntemal Assessment, BVC: B.Voc., GEC:

General Education Component, SEC; Skill Education Component.
One credit would mean equivalenl of I periods of I hour duratior/week/semester for theory & 2 petiods of I hour durati'on

each /week/semester for Practical/Lab Work/ Field Work.
Project shall be evaluated through project document, presentation, case study and viva-voce.

Pnnctpar
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\

Teaching
Scheme

(Hrs,{ eek)
Exanrination Scheme

't h.
Prl
FW

-J
,; 

=.
Mar. Mrrks

Minimum
Passing
Marks

Su bj ect
code

Su bject
Tide

Total
Marks

Th. Pr'

5BVCCEC I

English &
Communication

Skills-V

J 3 J 10 50 20

2 5BVCGEC2
Soft Skill

Development-ll
J 3 J l0 50 20

5BVCSEC3
Category Expert -

I
) , 3 3 40 l0 50 20

4 5BVCSEC,l Institute Head - I
J l J J 40 l0 50 20

5BVCGEC55

English &
Communication
Skills-V:LAB

J J J ') 25 l5 50 20

6 5BVCCEC6
Soft Skill

Development-
II:LAB

1 25 25 50 20

20
5BVCSECT

Category Expert -

I LAB
4 .1 J 25 25 50

5BVCSEC8
Institute Head - I

_ LAB
I 1 4 J 25 25 50 20

60
5BVCSEC9

Seminar & Project
Phase-l

.1 4 4 15 15 t50

2r5 550 80 l{0
Total t2 l8 30 30

,\y
/i dyabhora ti Mshavid),e laye, AMRAVA]'I

3 40

40

J

7

\



SAIIT GADGE BABA AMRAVATI TJNIYERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Semester), Diploma (Two Semesters), Advanced Diploma (Four Semesters),

Bachelor ofVocation (Six Semesters) (Tbree Years Degree Course: Semester Pattem)

Cosmetic Technology

SEMESTER- VI

EXIT POINT/AWARD: B. Voc, Degree (NSQF LEVEL 7)

General Educrtion Compotrent Credits: 12 Skill Development Component Credits: 18

Appendix-F

Teaching Scheme
(Hrs/Week) Examination Scheme

Th
Pr/
FW qa. Max. Marks

Mininum
Passing
Marks

Subject
code

Subject
Title

a
a-

z i.'

FA

Total
Marks

't h. I)r

I 6BVCGEC I

lndustrial
Organization &

Management

J l 40 l0 50 20

2 6BVCCEC2
Sofr Skill

Development-llI
J J J 40 l0 50 20

6BVCSEC3 Category Expert - II J -) -) 40 t0 50 20

,l Insiirute Head - II J J J 40 10 50 20

)
Industrial

Organization &
Management-LAB

J 3 3 2 25 25 50 20

6 6BVCGEC6
Soft Skill

Development-lll-
LAB

3 3 ) 1 25 75 20

6BVCSECT
Category Expert - II

_ LAB
4 4 4 25 25 50 20

8 6BVCSEC8
lnstitute Head - ll

LAB
.1 4 4 l 25 25 50 20

9 6BVCSEC9 Project Phase-ll
4 4 1 ) 75 75 r50 6o

Total t2 r8 30 30 335 2t5 550 80 l{0

Sr.
No

Notes:
1.

,7

2

4
5

Th : Theory; Pr: Practical; WS: Workshop, LAB: Laboralory, FW: Field Work, lA: lnternal Assessment, BVC: B.Voc., GEC:

General Education Component SEC: Skill Education Component.
One credit would mean equivalent of I periods of I hour duration/week/semester for theory & 2 periods of I hour duration
each /week/semester for Practical/Lab WorU Field Work.
Project shall be evaluated through project document, presentation, case study and viva-voce.
In house /lnstitute Level Theory and Practical shall be ofEight Week duration, for Semester VI.
Model curriculum prepared by Beauty & Wellness Sector Skill Council with relevant National Occupation Standards is
adopted for LEVEL 7.
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Syllabus Prescribed for Cosmetic Technolory: B.Voc. Part-I (Vocation)

Semester-I

SUBJECT CODE: IBVCGECI & 1BVCGEC6

English and Communication Skill-I

Theory
l) Revisiting English Grammar: articles, prepositions, adjectives.

2) Written communication : letter writing (customer complaints, general complaints, seeking information,
placing orders).

3) Reading skills: scanning and skimming, reading comprehension, summarizing.
4) Communication skills: language functions (greeting, taking leave, thanking, apologizing, introducing

se!f).

Practical - Practical based on above chapter.

llecomnre nde d books:

1. Bhaskaran & Horsburg. Strengthen Your English, OLIP (unit 1)

2. Patil, Valke, Thorat & Merchant. English for Practical Purpose. Macmillan (unit 2,3 & 4)

3. Dwivedi & Kumar. Macmillan Foundation English. Macmillan.

SUBJECT CODE: IBVCGEC2 & IBVCGECT
Applied Computer Skill-I

Theory

i) Wold Plocessing : Introduction, starting word, creating document, structure of MS-word window and its
application, mouse and keyboard operations, designing document; formatting-selection, cut, copy, paste,

toolbars, operating on text; printing, saving, opening, closing ofdocument; creating a template.

2) Tables, borders, textbook operations; spelling and grammar check, mail merge, envelope and label,

protection ofdocument, change the view ofdocument.
3) PowerPoint Presentation - working with PowerPoint window, standard toolbar, formatting toolbar,

drawing toolbar, moving the frame, inserting clip art, picture, slide; text styling, send to back.

4) Entering data to graph, organization chart, table, design template, master slide, animation setting, saving

and presentation, auto content wizard, package for CD (Pack & Go Feature).

Practical - Practical based on abovc chapter,

Reference books:

l) Information technology concepts by Dr. Madhulika Jain, Shashank & Satish Jain, [BPB Publication, New

Delhi.l
2) Fundamentals of Information Technology by Alexis and Mathews Leon [Leon Press; Chennai & Vikas

Publishing House Prt. Ltd, New Delhil
3) Computer Fundamentals by P.K.Sinha.
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SUBJECT CODE: lBVCS[,C3 & IBVCSECS
Title: Skin Care Service-I

Qualification Pack- Beau Therapist- Skin Care Services (B 02
Nalional (BWS/Q0102, BWS/N0104

<q{e
Unit I : Anatomy and Physiology of Skin.
Unit 2: Perform skin care services- Provide facial skin care treatment to enhance facial skin condition
Unit 3: Skin t1pes, recognition of skin types. Different types of blemishes. Basic types of face, muscle offacial

expression etc.
Unit 4: Study of Skin Care Cosmetic- Skin Creams and Lotions.

Practical's:

I . Facial reatments.

2. Facial skin care

3. Study of skin
4. Srudy of cosmetic products

Rcfcrence books:

A complete book on beauty, body, makeup and hair styles by Parvesh Handa

Meladay's cosmetics

Indu Puri- Beauty and Skin Care

Gaynor Winyard- a guide for health & beauty therapist

Rama Bams- Health & Beauty

Many Healy.

SUBJECT CODE: 1BVCSEC4 & 1BVCSEC9
Title: Hair Care Service-I

J
Qualification Pack- Hair Care Services- Hair Stylist (ver. 2) (BWS/Q0202

National Occupational Standards (BWS/Q02

Unit 1: Shampoo and conditionel study of sl.rarnpoo and conditioner. Treat the hair and scalp using a

range ol'products and massage techniques.

Unit 2: Blorv drl,ing teohniques - detailed study.

Unit 3: Hair coloring and lightening- a detail study ofcoloring techniques and precautions.
\v Unit 4 : Hair relaxing and straightening- a detail oftechniques and services.

Practical's:
1. Study ofhair
2. Blow clrying

3. Hair coloring

4. Ilair slraightening

5. Head massage- shampooing ar.rd conditioning

Reference books:

les by Parvesh Handa

1

2

J

4

5

6

"6y

./k_.{
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t "!i 'r ..

1. A complete book on beauty, body. n.rakeup and hair sty

2. Meladay's cosmetics

3. Rama Bams- Health & Beauty

4. Harry's cosmetology

5. Anatomy and physiology by Ross and Wilson.

I
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SUBJECT CODE: IBVCSECS & IBVCSECl0
'Iitle: Aesthetic Dermatology-l

Qualification Pack- Aesthetic Dermatology- Cosmetic Demratology (BWS/Q0501)
National Occupational Standards (BWS/Q0501)

Unit 1: Understanding the chemistry ofproducts used in the hair and beauty sector. To understand the

chemistry, effects and safe use ofactive ingredients.

Unit 2: Knowledge of Dermatology and Physiology ofageing.
Unit 3: ..fiaintain health and safety at the workplace.

Unit 4: ,ffeate a positive impression at the workplace- Personal grooming and behavior to execute tasks

as per the organization's standards and create a positive impression at the workplace.

Practical's:
1. Professional beauty ethics.

2. Practical regarding module 3 and 4.

3. Dermatology of skin.

4. Dermatology of hair.

Reference books:

A complete book on beauty, body, makeup and hair styles by Parvesh Handa

Meladay's cosmetics

Rama Bams- Health & Beauty

Harry's cosmetology

Anatomy and physiology by Ross and Wilson.

SUBJECT CODE: lBVCSECI I

Field WorlJlndustrial Visit

Visit to any cosmetic manulacturing industryiworkshopicollege/university/technical expo/international and

national exhibitions.

Report writing based on the above work.

v Assessment done on the basis ofviva-voc and report by the teaching faculty.

I

2

3

4

5
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Syllabus Prescribed for Cosmetic Technolory: B.Voc. Part-I (Vocation)

Semester-II

SUBJECT CODE:2BVCGECI & 2BVCGEC6

English and Communication Skill-Il

Theory
1) Revisiting English Grammar: modal auxiliaries, adverbs and adverbial phrases.

2) Written communication: job applications, resumes, responding to advertisements.

3) Reading skills: note making, distinguishing facts from beliefs, opinions.

4) Communication skills: language functions (asking for information, requesting, agreeing and disagreeing,

complimenting and responding to compliments)

Practical - Practical based on above chapter.

Recommended books:

1. Bhaskaran & Horsburg. Strengthen Your English, OUP (unit 1)

2. Patil, Valke, Thorat & Merchant. English for Practical Purpose. Macmillan (unit 2,3 & 4)

3. Dwivedi & Kumar. Macmillan Foundation English. Macmillan.

SUBJECT CODE: 2BVCGEC2 & 2BVCGECT
Applied Computer SkilI-II

Theory

1) Introduction to MS-Excel: Navigating, excel toolbars and operations, formatting features-copying data

between Worksheets; entering and editing cell entries, creation ofcharts, editing and formatting charts.

2) Goal seek, auditing, linking, Workbook, Database in Excel (Auto Filter, Advanced filter, sort forrn),

Mathematical, statistical and financial functions in MS-Excel.

3) MS-Access: Introduction to database management system, DBMS vs RDBMS
4) Database Administrator (DBA) and its role.

Practical - Practical based on above chapter.

Reference books:
l. Database system concepts by A. Silbers Chatz by Henry Korth and S. Sudarshan [Mcgraw-hill ltd.

New Delhil 3'd edition.

2. Introduction to data base management by Naveen Prakash [Tata McGraw-Hil]
3. Bipin C. Desai, An Introduction to Database Systems, Galgotia Publications.

4. Raghu Ramkrishnan & Johannes Gerhrke, "Data Base Management Systems", Mc Graw Hill
International Edition 2000.

it'TE. a v'dy.b#ii?,';'li:.,, jy.,,
IM +
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SUBJECT CODE:2BVCSEC3 & 2BVCSEC8
Title: Nail Care Service

Qualification Pack- Senior Nail Technician - Nail Care Services (BWS/Q0404)
National Occupational Standards (BWS/QJQ4, BW'SN900 I )-

Unit 1

Prepare and maintain work area. Prepare the equipment, products and work area ahead of service

delivery to ensure the efficiently and effectiveness of conducting nail care services considering the standards

of operation of the organization.
Unit 2 Anatomy and Physiology of Nails.
Unit 3 Manicure and Pedicure techniques and services and products required.

Unit 4 Nail art application. Planning and creating individual nail art designs. \J OJ

Practical's:
1. Study of Nails.
2. Manicure

3. Pedicure

4. Nail art application.

\, Reference books:

A complete book on beauty, body, makeup and hair styles by Parvesh Handa

Meladay's cosmetics

Rama Bams- Health & Beauty

Harry's cosmetology
Anatomy and physiology by Ross and Wilson.

vidyabhorati MahavidYalaYa
AMBAVATI
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SUBJECT CODE: 2BVCSEC4& 2BVCSEC9

Title: Skin Care Service-Il

Qualification Pack- Beauty Advisor - Skin Care Services (BWS/Q0103)

A,{J National Occupational Standards (B 103, B

Unit 1: Make-up Services - introduction, parameters and types of make-up.

Unit 2: Make-up: pre-makeup skin care, cosmetics used for makeup.

Unit 3: Eye makeup, Day makeup, party makeup, bridal makeup and precaution during and after makeup.

Unit 4: Manage and lead a team. Manage the team on day to day basis, ensuring their deployment,

motivating them by involving them in various engagement initiatives at the work area, helping them
improve the skills levels and managing their grievances in the best possible manner in order to maximize the

people productivity.

)

Practical's:
l. Pre-make-up Skin Care

2. Study of cosmetics used lbr nrake-up

3. Daily make-up

4. Functional Make-up

\v 5. Eye Make-up

6. Bridal Make-up

Reference trooks:

A complete book on beauty, body, makeup and hair styles by Parvesh Handa

Meladay's cosmetics

Indu Puri- Beauty and Skin Care

Gaynor Winl'ard- a guide for health & beauty therapist

Rama Bams- Health & Beautl'

Mary Healy

I

2

J

4

5

6
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SITBJECT CODE: 2BVCSEC5 & 2BVCSECl0

Title: Hair Care Scrvice-II

Qualification Pack- Hair Advisor- Hair Care Services (BWS/Q0203)
National Occupational Standards (BWS/Q0203, BWSA{9004)

Unit l - . 
Scalp mzrssage and hair spa services. Massage techniques and product range.

Unit 2 
JHair 

Styling and Hair Dressings. Techniques and products used.

Unit 3 -./Perm and neutralize hair. Techniques and products used.

Unit 4 Promote and sell services and products. Promote products and services to address client needs

through cdfrsultation and advice on the range ofbeauty treatments and products.

Practical's:
l. Hair spa.

2. Hair styling techniques

3. Perming of hairs

4. Hair dressing methods.

Ilcllrencc hooks:

l.
2.

)_

4.

5.

6.

A complete book on beauty, body, makeup and hair styles by Parvesh Handa

Meladay's cosmetics

Indu Puri- Beauty and Skin Care

Gaynor Winyard- a guide for health & beauty therapist

Rama Bams- Health & Beautl'
Marry Healy

SUBJECT CODE: 2BVCSECI I

Field Work/Industrial Visit

Visit to any cosmetic manufacturing industry/workshop/college/university/technical expo/international and

national exhibitions.
Report writing based on the above work.

Assessment done on the basis ofviva-voc and report by the teaching faculty.

I
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Sktll India
dhri {Ea-lrR{!a

N S.D.C

MWSSC

To,

The Principal

Vidya Bharati Ma havidyalaya, Amravati

Maharashtra

Subject: Approval of syllabus B.Voc (cosmetic Technology) of Semester I & ll

Dear 5ir,

With reference to the subject cited above, your college has submitted the syllabus of B.VoC (Cosmetic

Technology) ofSemester l& Il. The submitted syllabus of said course has been approved and sanctioned for
the session 2019-20, with suggested changes.

With Best Regards

!.,at*N6s6dstu{:1:!J6

em l& ll syllabus

Beauty & wellness s€ctoi skill councll
247 &244, FiRt Floot DLF South Court, Saket New Delhi - 110017

Email : us at placement@bwssc.in www.bwssc-in www.bwsscajeevika.com

qKu',n
Gouri Cliuglr

Man

Be e lln
;

Enclosed - Certified

t

National
Skill Develooment
Corporation'
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Jn,,, Cou ncil
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Vidya Bharati Shaikshanik Mandal, Amravati

VTDYABHARATI MAHAYTDYALAYA, AMRAVATI.

Accredited "A" Grade by NAAC* CPE status by UGC

C.K. Naidu Road, Camp, Amravati- 444602. (M'S') India

PhoneNo.072l-2662740'FaxNo.072l-25520|2,2662740'E-mail:vbmamt@dataone.in.Website:
htto://www.vbirsm.ors

Founder President President Principal

Dr. D.R. Shekhawat Mr. R.D' Shekhawat Dr' P' S' Yenkar

phone:2662866,2662783@ Phone,.2662866,26627E3@ Phone:2662740(O),2664532@

Ref.No. Ref.tto.VB$IUSN l/S 6 nAB 2 9 tfiv 2019

To,

The Head

Standards and QA

Beauty and Wellness Sector Skill Council

Subject: Approval ofSyllabus B.Voc (Cosmetic Technology) ofSemester III &lV

Dear Madam,

With reference to the subject cited above, our college has submitted the syllabus of B.Voc (Cosmetic

Technology) of semester lll & lv, the submitted syllabus of said course has been approved and

sanctioned for the session 2019-2020.

Best Relards.

UDIA ATARAII PIAI.iAVIDiAIA(A' Princiffig1y61.

Vidyabharati MahavidyalaYa

t_
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Amravati.
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Vidya Bharati Shaikshanik Mandal, Amravati

VIDYABHARATI MAHAVTDYALAYA' AMRAVATI.

Accredited "A" Grade by NAAC* CPE status by UGC

C.K. Naidu Road, Camp , Amravati- 444602. (M.S.) India

Phone No. O72l-2662740, Fax No. 0721 -2552012,2662740,E-mail: vbmamtadataone.in.Website:

http://rlryw.vbirsm.org

Founder President President Principal

Dr. D.R. Shekhawat Mr. R.D. Shekhawat Dr. P. S. Yenkar
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n.r.NoFef. No. VBM/SR/ lS t tZg73 ?9 rwtr 2019,

To,

The Head

Standards and QA

Beauty and Wellness Sector Skill Council

Subject: Approval ofSyllabus B.Voc (Cosmetic Technology) of Semester I to VI

Dear Madam,

With reference to the subject cited above, our college has submitted the syllabus of B.Voc (Cosmetic

Technologl) of Semester I to VI, the submitted syllabus ofsaid course has been approved and sanctioned

for the session 2019-2020

0,,y-
with best Regards,
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Vidyabharati Mahavidyalaya
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SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI.
Teaching & Examination Scheme

certificare (one semester), Diploma (Two semesters), Advanced Diploma (Four semesters),

Bachelor of Vocation (Six Semesters) (Three Years Degree Course: Semester Pattem)

Cosmetic TechnologY

SEMESTER. I

EXIT POrNT/AWARD: CERTIFICATE (NSQF LEVEL 4)

General Education Component Credits: 12 Skill Development Component Credits: 18

Appendix-A

Sr.
No

Su bject
code

Subject
Titlc

Teaching Scheme
(Hrs/Week)

o
o

Th
Prl
FW

.l
Max. M arks

Total
Mark

s

Minimum
Passing
Marks

-Fl 73
Dr r Th Pr.

I I BVCGEC I

English &
Communication

Skills-l

3 40 10 50 20

) IBVCGEC2
Applied Computer

SkillsJ
3 3 3 3 40 t0 50 20

3 I BVCSEC3 Skin Care Service-l l 3 40 10 20

4 I BVCSEC4 Hair Care Service-l
2 2 2 40 10 50 20

5 I BVCSEC5
Aesthetic

Dermatology-l
3 40 l0 50 20

6 I BVCGEC6
English &

Communication
SkillsJ: LAB

3 2 25 25

1 I BVCGECT
Applied Computer

Skills-l: LAB
3 3 2 25 25 20

8 I BVCSECS
Skin Care Service-l

. LAB
l 2 25 25 50 20

9 I BVCSEC9 Hair Care Service-l
. LAB

3 3 2 25 25 50

l0 l BVCSEC IO

Aesthetic
Dermatology-[ -

LAB

2 25 25 20

ll IBVCSECI I
Field

work/industrial
visit 240 hrs

l6 l 50 50

Total t{ lt {5 Jt) 325 22s 550 I00 120

Notes:
1.

* l,^ lt"^ C-^'\L

l<^i* c^)'-
Al,Lf\okj -"f

2

3

Th: Theory; Pr: Practical; wS: workshop, LAB: Laboratory, FW: Field work, IA: Internal Assessmen! BVC: B.Voc.,GEC: Ceneral Education Component, SEC: Skill Education iomponent.
one credit would mean equivalent of 1 periods of t hour duration/week/seryrester for theory & 2 periods of 1hour duration each /week/semester for practical/Lab Work/ Field Work.
Model curriculum prepared by Beauty & weliness sector skill council with relevant National occupationStandards is adopted for LEVEL 4.

Lt -' l+Vn , eb..^^ 7a'*.tr ,

c.',, lU/u-L/ Vc-,&

tF

eo--ir-r %hr*..Ls & ff;-.l. ,

C&-ru'trr5-*"t"7

,,\^€4"1-a- - Dyl , D"-cry ,ulL l''kL "{

'Se*vtco '
gt-,^€""-1 hf

S ei-vic,o

I

1c 'Nci,fo.rr-

Examination Schcme

3 3 50

3

50 20

50

20

3 50

l6 20

,/-t,'rc--,
f*-lUYq*,

\__--
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: SANT GADGE BABA AMRAVATI UNryERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Semester), Diploma (Two Semesters), Advanced Diploma (Four Semesters),

Bachelor ofVocation (Six Semesters) (Three Years Degree Course: Semester Pattem)

Cosmetic Technology

SEMESTER. II
EXIT POINT/AWARD: DIPLOMA (NSQF LEVEL 5)

General Education Component Credits: 12 Skill Development Component Credits: 18

Appendix-B

Sr.
No

Subject
code

Subject
Title

Teaching
Scheme

(Hrs/Week)

o
o

Exam ination Scheme

Prl
FW

ao
;a. Max. Marks

Total
Marks

Minimum
Passing
Marks

.viF= Th. Pr.

I 2BVCGEC I
English &

Communication
Skills-ll

3 3 3 40 t0 50 20

). 2BVCCEC2
Applied

Computer Skills-
I

l 3 3 3 40 l0 50 20

2BVCSEC3 Nail Care Service
3 3 10 50 20

4 2BVCSEC4
Skin Care
Service-ll

2 2 2 40 IO 50 20

5 2BVCSEC5
Hair Care
Service-ll

3 l 40 l0 50 20

6 2BVCGEC6
English &

Communication
Skills-ll:LAB

3 3 1 25 25 -50 20

1 2BVCGECT
Applied

Computer Skills-
II:LAB

3 3 2 25 25 50 20

I 2BVCSECS
Nail Care Service

- LAB
l l 25 25 50 20

9 2BVCSEC9 Skin Care
Service-ll - LAB

3 2 25 25 50 20

l0 28VCSE]OS Hair Care
ServiceJI - LAB

3 3 2 25 25 50 20

lt 2BVCSECI I

Field
work/industrial

visit 240 hrs

t6 I 50 50 20

Total I{ 3l ,15 l0 32s 225 550 100 120

Notes:
1.

2.

3.

).Pi,k-L'^^ - IY"Z
(r.,^rr\ [-Lt+eoasvl) - t1Y<r

LJ-"Lvb'-'-'i-^ C,.ctJ E

tt

Th : Theory; Pr: Practical; wS: workshop, LAB: Laboratory, FW: Fierd work, IA: Internal Assessment, BVC: B.voc.,
GEC: General Education Component, SEC: Skill Education ComponenL
One credit would mean equivalent of I periods of I hour duration/week/semester for theory & 2 periods of I hourduration each /week/semester for practical/Lab Work/ Field Work.
Model cuniculum prepared by Beauty & wellness sector skill council with relevant National occupation standards isadopted for LEVEL 5.

t
*

L (rcbc''!-
,t^ "0. -l c,^a-{tav\ t ^^*.+ -?u

bt,

Fle***

le c-b' x

coriqgc
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Sr.
No

Subject
code

Subject
Title

Teaching
Sclre nre

(I'Irs/WeelO

o
q

Examination Scheme

Th
Prl
FW

-lo
q=vo

Max. Marks

Total
Marks

Minimum
Passing
Marks

Th. Pr.

I 3BVCGECl
3 3 40 t0 50 20

2 3BVCGEC2
Applied Computer

Skills-ltI
3 3 40 10 50 20

3 3BVCSEC3
S{tin Care Service-

N_1)l .4,[ 2..
3 3 3 3 40 l0 50 20

4 3BVCSEC4
Hair Care Service-

III
2 2 2 3 40 l0 20

5 3BVCSEC5
t:,, a4*sr,he$e 5X',)

ger+natbloh*-!f
3 l 3 3 40 50 20

6 3BVCGEC6
English &

Comlnunication
Skills-lll:LAB

3 3 3 2 25 25 50 20

"t 3BVCGECT
Applied Computer

Skills-III:LAB
3 3 2 25 25 50

8 3BVCSECS
Skin Care Service-

III _ LAB
3 2 25 25 50 20

I 3BVCSEC9
Hair Care Service-

III - LAB
3 3 2 25 25 50 20

t0
Aesthetic

Dermatology-II -
LAB

3 3 2 25 25 50 20

ll 3BVCSEC I 1
Field

work/industrial visit
l6 I 50 50 20

Totnl l,l 31 45 30 325 225 5s0 r00 120

Notes:
1.

2

Th : Theory; Pr: Practical: ws: workshop, LAB: Laboratory, FW: Fierd work, IA: Internal Assessment, tsvc: B.voc.,
GEC: General Education Component, SEC: Skill Education Component.
one credit would mean equivalent of I periods of I hour durition/wee}</semester for theory & 2 periods of I hourduration each /week/semester for practical/Lab Work/ Field Work.

Noil<a-"t- S et'-tti 'n '+-

/")"
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Teaching & Examination Scheme

Certificate (One Semester), Diploma (Two Semesters), Advanced Diploma (Four Semssters),

Bachelor ofVocation (Six Semesters) (Three Years Degree Course: Semester Pattem)

Cosmetic Technology

SEMESTER. III
General Education Component Credits: 12 Skill Development Component Credits: l8

Appendix-B

English &
Communication

Skills-lll

3

3

50

10

20

3BVCSECl(]

l6



SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI.
Teaching & Examination Scheme

Cerrificate (One Sem€ster), Diploma (Two Semesters), Advanced Diploma (Four Semesters),

Bachelor ofVocation (Six Semesters) (Three Years Degree Cou$e: Semester Pattem)

Cosmetic TechnologY

SEMESTER. IV

EXIT POINT/AWARD: ADVANCE DIPLOMA (NSQF LEVEL 6)

General Education componelt credits: 12 Skill Development comPonent
Credits:18 Appendix-D

Examination Scheme

Minimu m

Passirg
Marks

I'r.

20

20

20

20

20

20

I20

Notes:
L. Th: Theory; Pr: Practical; wS: workshop, LAB: Laboratory, FW: Field work, IA: lntemal Assessment, BVc: B.voc.,

GEC: General Education Component, SEC: Skill Education Component.

One credit would mean equivalent of I periods of I hour duratior/week/semester for theory & 2 periods of I hour
duration each /week/semester for Practical/Lab Work/ Field Work.

4. Model curriculum prepared by Beauty & Wellness Sector Skill Council with relevant National occupation Standards is
adopted for LEVEL 6.

)& tlal. ca-rrc Sa:"^-i c-a-a

PRINCIPAL
llDllA SfiARAIt AHA!4CY.1I.!.:.

A RA\I$)

2

ja

i;
Cot\c{

Teaching
Scheme

(Hrs/Week)

6=-vo
Max. MarksTh.

Prl
FW

-l

zi
Total
Marks

Th

o
cSubject

Title
Sr.
No

Subject
code

3 3 40 l0 50 20English &
Communication

Skills-lV

3

I 4BVCCEC I

40 l0 50 20
4BVCGEC2

Soft Skill
Development-l

3,)

3 40 l0 20
4BVCSEC3

Skin Care
Service-lV

1 Spa Services
2 ) 3 40 l0 50

4 4BVCSEC4
20

5 4BVCSEC5 7I--$l
Aesthetic

Dermatology
3 l 3 3 40 l0 50 20

6 4BVCGEC6
English &

Communication
SkillslV:LAB

3 l 2 50

1 4BVCGECT
Soft Skill

Development-
I:LAB

3 3 2 25 25 50

lt 4BVCSECS
Skin Care

ServicalV - LAB
3 3 3 25 25 50

9 4BVCSEC9
Spa Services -

LAB
3

,)
25 25 50

l0 48VCSECIO
Aesthetic

Dermatology-llt -
LAB

3 3
,,)

25 25 50

ll 4BVCSEC I I

Field
work/industrial

visit

l6 l6 l 50 50

Total l.l -ll 45 30 325 225 550 100

l

,W

50

25 25

3



SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Semester), Diploma (Two Semesters), Advanced Diploma (Four Semesters)'

Bachelor ofVocation (Six Semesters) (Three Years Degree Course: Semester Pattern)

Cosmetic TechnologY

SEMESTER- V

General Education Component Credits: 12 Skilt Development ComPonent

Credits: l8 APPendix-E

Examination Scheme
Teaching
Scheme

(HrsAVeek)

Minimunt
Passing
Marks

Max. MarksPr/
FW

-l
Th.

Th Pr.

Total
Marks

>r -r
:J*=

zf

o
Subject

Tille

Subject
codeSr.

No

2050103 403JEnglish &
Communication

Skills-V
5BVCGECI

2050t04033l3Soft Skill
Developmentll5BVCGEC22

205010J 403J3Category ExPert -

I5BVCSEC3

20501040l3
Institute Head - I5BVCSEC44

2050252 253.)English &
Communication
Skills-V:LAB

5BVCGEC55

205025252,JJSoft Skill
Development-

II:LAB
5BVCGEC66

50253 2544Category Expert -
I-LAB5BVCSECT1

5025254 3

4

44Institute Head - I
_ LAB5BVCSECS8

6015015't54 34Seminar & Project
Phase-l5BVCSEC99

1,10805502t3335JOllltz
Total

4

3lr

Notes:
1. Th:Theory;Pr:Practicat;WS:Workshop'LAB:Labr'ratory'FW:FieldWork'IA:InternalAssessment'BVC:BVoc"

GEC: Geneial Education Component, SEC: Skill Educirlion ComponenL

One credit would mean 
"quirur"nt'oii 

f"rioJt of f nout duration/week/semester for theory & 2 periods of I hour

duration each /week/semester for Practical/Lab Work/ lrield Work'

eroieJrt att Ue eraluated through project document, prcsentation' case study and viva-voce'

2

3

PRINCIPAL
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'TAIIAVIDYAT 
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; SANT GADGE BABA AMRAVATI T]NIVERSITY, AMRAVATI.
Teaching & Examination Scheme

Certificate (One Senester), Diploma (Two Semesters), Advanced Diploma (Four Semesters),

Bachelor ofVocation (Six Semesters) (Three Years Degree Course: Semester Pattem)

Cosmetic Technology

SEMESTER- VI

EXIT POINT/AWARD: B. Voc. Degree (NSQF LEVEL 7)

General Education Component Credits: 12 Skill Development Compolent

Credits:18

Examination Scheme

Appendix-F

Minimum
Passiog
Marks

20

20

20

ZO

60

r40

Notes:
1.

2

3

4

5

Th:Theory; Pr: Practical; WS: Workshop, LAB: Laboratory, FW: Field Work, IA: lntemal Assessment, BVC: B.Voc.,
GEC: General Education Component, SEC: Skill Education Component-
one credit would mean equivalent of I periods of I hour duritior/week/semester for theory & 2 periods of I hourduration each /week/semester for practicaVLab Work/ Field Work.
Project shall be evaluated through project document, presentation, case study and viva-voce.
In house /[nstitute Level rheory and practicar shalr bi ofEight week duration, for semester vr.
Model curriculum prepared by Beauty & wellness iector skill council with relevant National occupationStandards is adopted for LEVEL 7.

\

PRINCIPAL
VIDYA BHARAII I'A}IAVIDYALAYI

AMRA!I[i I

Teaching Scheme
(HrsA eek)

Th.
Pr/
FW

.t
6a- Max. MarksSr.

No

Subject
code

Subject
Title

o
o

?,,

x)

Total
Marks

Th.

I 6BVCGEC I

Industrial
Organization &

Management

l 3 J l 40 l0 50 20

,| 6BVCGEC2
Soft Skill

Development-llI
3 3 J 40 l0 50 20

6BVCSEC3 Category Expert - II l 3 3 l 40 t0 50 20

4
lnstitute Head - II l 3 J 3 40 t0 50 20

) 6BVCGEC5

lndustrial
Organization &

Management-LAB

.) l 2. 25 50

6 6BVCGEC6
Soft Skill

Development-lll-
LAB

3 J 3 2 25 25 50

7 6BVCSECT
Category Expert - II

. LAB
4 4 4 3 25 25 50

8 6BVCSEC8
Institute Head - II

. LAB
4 ,1 4 J 25 25

9 6BVCSEC9 Project Phase-Il 4 1 4 3 15 75 150

Total l2 1ll l0 30 335 215 550 80

anj

Pr.

)

6BVCSEC4

)

50



Syllabus Prescribed for Cosmetic Technology: B.Voc. Part-I (Vocation)

Semester-I

SUBJECT CODE: IBVCGECI & 1BVCGEC6

English and Communication Skill-I

Theory
I ) Revisiting English Grammar: articles, prepositions, adjectives.
2) Written communication: letter writing (customer complaints, general complaints, seeking

information, placing orders).

3) Reading skills: scanning and skimming, reading comprehension, summarizing.

4) Communication skills: language functions (greeting, taking leave, thanking, apologizing, introducing
sel0.

Practical - Practical based on above chapter.

Ilecommcndcd books:

1. Bhaskaran & Horsburg. Strengthen Your English, OUP (unit 1)

2. Patil, Valke, Thorat & Merchant. English for Practical Purpose. Macmillan (unit 2,3 & 4)
3. Dwivedi & Kumar. Macmillan Foundation English. Macmillan.

SUBJECT CODE: IBVCGEC2 & TBVCGECT
Applied Computer Skill-I

Theory

1) Word Processing : Introduction, starling word, creating document, structure of MS-word window
and its application, mouse and keyboard operations, designing document; formatting-selection, cgt,
copy, paste, toolbars, operating on text; printing, saving, opening, closing of document; creating a

template.

2) Tables, borders, textbook operations; spelling and grammar check, mail merge, envelope and label,
protection of document, change the view of document.

3) PowerPoint Presentation - working with PowerPoint window, standard toolbar, formatting toolbar,
drawing toolbar, moving the frame, inserting clip art, picture, stide; text styling, send to back.

4) Entering data to graph, organization chart, table, design template, master slide, animation setting,
saving and presentation, auto content wizard, package for CD (Pack & Go Feature).

Practical - Practical based on above chapter.

Reference books:

1) Information technology concepts by Dr. Madhulika Jain, Shashank & Satish Jain, [BPB publication,
New Delhi.l

2) Fundamentals of Information Technology by Alexis and Mathews Leon [Leon Press; Chennai & Vikas
Publishing House Pvt. Ltd, New Delhil

3) Computer Fundamentals by P.K.Sinha.

:ijlt

t_
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SUBJECT CODE: 1BVCSEC3 & 1BVCSECS

Title: SI<in Care Service-I

Qualification Pack- Beauty Therapist- Skin Care Services (BWS/Q0102)

National Occupational Standards (BWS/Q0102, BWSN0104)

Unit 1: Anatomy and Physiology of Skin.

Unit 2: Perform skin care services- Provide facial skin care treatment to enhance facial skin condition

Unit 3: Skin types, recognition of skin types. Different types ofblemishes. Basic types of face, muscle of
facial expression etc.

Unit 4: Study of Skin Care Cosmetic- Skin Creams and Lotions.

Prncticals:

1. Facial treatments.

2. Facial skin care

3. Study of skin

4. Study of cosmetic Products

Reference books:

l A complete book on beauty, body, makeup and hair styles by Parvesh Handa

2. Meladay's cosmetics

3. lndu Puri- BeautY and Skin Care

4. Gaynor Winyard- a guide for health & beauty therapist

5. Rama Bams- Health & BeautY

6. Marry Healy.

SUBJECT CODE: 1BVCSEC4 & IBVCSEC9
Title: Hair Care Service-I

Qualification Pack- Hair Care Services- Hair Stylist (ver. 2) (BWS/Q0202)

National Occupational Standards (BWS/Q0202)

Unit 1: Shampoo and conditioner - study of shampoo and conditioner. Treat the hair and scalp using a

range of products and massage techniques. t ,-
Unit 2: Blow drying techniques - detailed study. \-"'-

Unit 3: Hair coloring and lightening- a detail study of coloring techniques and precautions. x

Unit 4: Hair relaxing and straightening- a detail of techniques and services. , , - 4
8,.0, cs -) l^i oJ' Cda-n& c'^-t ' U c,-+ - v ( te

Practicalslu

1. StudY ofhair u'l
2. Blow drYing ../
3. Hair coloring

4. Hair straigh(ening

5. Head massag6- shampooing and conditioning u'l
I

Reference books:

C6ns' At^ U^t 'LI cle_i_l dutA t* fr

^
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1. A complete book on beauty, body, makeup and hair styles by Parvesh Handa
2. Meladay's cosmetics

3. Rama Bams- Health & Beauty

4. Hany's cosmetology

5. Anatomy and physiology by Ross and Wilson.

SUBJECT CODE: IBVCSECS & IBVCSECI0
Title: Aesthetic Dermatology-I

Qualification Pack- Aesthetic Dermatology- Cosmetic Dermatology (BWS/Q0501)
National Occupational Standards (BWS/Q0501)

Theory:
Unit I: Understanding the chemis[y of products used in the hair and beauty sector. To understand the
chemistry, effects and safe use of active ingredients.

Unit 2: Knowledge ofDermatology and Physiology ofageing.
Unit 3: Maintain health and safety at the workplace.

Unit 4: Create a positive impression at the workplace- Personal grooming and behavior to execute

tasks as per the organization's standards and create a positive impression at the workplace.

Practical:

Refcrence books:

1. A complete book on beauty, body, makeup and hair styles by Parvesh Handa
2. Meladay's cosmetics

3. Rama Bams- Health & Beauty

4. Hany's cosmetology

5. Anatomy and physiology by Ross and Wilson.

SUBJ[,C'[ CODE: IBVCSECl I

Field Work/Industrial Visit

Visit to any cosmetic manufacturing industry/workshop/college/university/technical expo/intemational
and national exhibitions.
Report writing based on the above work.
Assessment done on the basis ofviva-voc and report by the teaching faculty.

A

:

l. Prolessional beauty ethics.

2. Practical regarding module 3 and 4.

3. Dermatology of skin.

4. Dermatology of hair.

PRINCIi,''-
VIDYA EHARlll !"



Syllabus Prescribed for Cosmetic Technology: B.Voc. Part-I (Vocation)

Semester-II

SUBJECT CODE: 2BVCGECI & 2BVCGEC6

English and Communication Skill-II

Theory
1) Revisiting English Grammar: modal auxiliaries, adverbs and adverbial phrases.

2) Wriuen communication: job applications, resumes, responding to advertisements.

3) Reading skills: note making, distinguishing facts from beliefs, opinions.

4) Communication skills: language functions (asking for information, requesting, agreeing and

disagreeing, complimenting and responding to compliments)

Practical - Practical based on abovc chapter.

Recommended books:

l. Bhaskaran & Horsburg. Strengthen Your English, OUP (unit 1)

2. Patil, Valke, Thorat & Merchant. English for Practical Purpose. Macmillan (ur:.it 2,3 &.4)
3. Dwivedi & Kumar. Macmillan Foundation English. Macmillan.

SUBJECT CODE: 2BVCGEC2 & 2BVCGECT
Applied Computer Skill-II

Theory

I ) Introduction to MS-Excel: Navigating, excel toolbars and operations, formatting features-copying
data between Worksheets; entering and editing cell entries, creation of charts, editing and
formatting charts.

2) Goal seek, auditing, linking, Workbook, Database in Excel (Auto Filter, Advanced filter, sort
form), Mathematical, statistical and financial functions in MS-Excel.

3) MS-Access: Introduction to database management system, DBMS vs RDBMS
4) Database Administrator (DBA) and its role.

Practical - Practical based on above chapter.

Reference books:
1. Database system concepts by A. Silbers Chatz by Henry Korth and S. Sudarshan [Mcgraw-hill ltd.

New Delhil 3'd edition.
2. Introduction to data base management by Naveen prakash [Tata McGraw_Hil]
3. Bipin C. Desai, An Introduction to Database Systems, Galgotia publications.
4. Raghu Ramkrishnan & Johannes Gerhrke, "Data Base Management Systems,,, Mc Graw Hill

Intemational Edition 2000.

4/
)
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SUBJECT CODE:2BVCSEC3 & 2BVCSEC8
Tittc: Nail Care Service - -'-.

Qualification Pack- Senior Nail Technician - Nail Care Services (BWS/Q0404)
National Occupational Standards (BWS/Q0404, BWSA{9001)

Theory:

Unit 1: Prepare and maintain work area. Prepare the equipment, products and work area ahead ofservice

delivery to ensure the efficiently and effectiveness ofconducting nail care services considering the

standards of operation of the organization.

Unit 2: Anatomy and Physiology of Nails.

Unit 3: Manicure and Pedicure techniques and services and products required.

Unit 4: Nail art application. Planning and creating individual nail art designs.

Practicals:
1. Study of Nails.

2. Manicure

3. Pedicure

4. Nail art application.

Refercnce books:

I . A complete book on beauty, body, makeup and hair styles by Parvesh Handa

2. Meladay's cosmetics

3. Rama Bams- Health & BeautY

4. Hany's cosmetology

5. Anatomy and physiology by Ross and Wilson.

SUBJECT CODE: 2BVCSEC4& 2BVCSBC9

Title: Skin Care Service-Il

Qualification Pack- Bpauly Advisor,.- Skin Care Services (BWS/Q0103)
National Occupational Standards (BWS/Q0103, BWSN9004)

Theory:

Unit l: Make-up Services - introduction, parameters and types of make-up.

Unit 2: Make-up: pre-makeup skin care, cosmetics used for makeup.

Unit 3: Eye makeup, Day makeup, party makeup, lri&l--makcup and precaution during and after

makeup.

Unit 4: Manage and lead a team. Manage the team on day to day basis, ensuring their deployment,

motivating them by involving them in various engagement initiatives at the work area, helping them

improve the skills levels and managing their grievances in the best possible manner in order to maximize

the people productivity.

Practicals:
1. Pre-make-up Skin Care

2. Study of cosmetics used for make-up

3. Daily make-up

4. Functional Make-up

5. Bdd{.t+4ek€Sr-

it

Zy
o
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lleference books:

1 . A complete book on beauty, body, makeup and hair styles by parvesh Handa
2. Meladay's cosmetics

3. Indu Puri- Beauty and Skin Care

4. Gaynor Winyard- a guide for health & beauty therapist
5. Rama Bams- Health & Beauty

6. Many Healy

SUBJECT CODE: 2IIVCSECS & 2tsVCSECl0

Title: Hair Care Se rvicc-Il

Qualification Pack- Hair Advisor- Hair Care Services (BWS/Q0203)
National Occupational Standards (BWS/Q0203, BWS/I{9004)

Theory:

Unit 1: Scalp massage and hair spa services. Massage techniques and product range.

Unit 2: Hair Styling and Hair Dressings. Techniques and products used.

Unit 3: Perm and neutralize hair. Techniques and products used. 1
Unit 4: Promote and sell services and products. Promote products and services to address client needs

through consultation and advice on the range ofbeauty treatments and products.

Practicals:
I . Hair spa.

2. Hair styling techniques

3. Perming of hairs {
4. Hair dressing methods.

lleference books:

1. A complete book on beauty, body, makeup and hair styles by Parvesh Handa

2. Meladay's cosmetics

3. Indu Puri- Beauty and Skin Care

4. Gaynor Winyard- a guide for health & beauty therapist

5. Rama Bams- Health & Beauty

6. Marry Healy

SUBJECT CODII: 2BVCSECII

Field Work/lndustrial Visit

Visit to any cosmetic manufacturing industry/workshop/college/university/technical expo/intemational
and national exhibitions.
Report writing based on the above work.
Assessment done on the basis ofviva-voc and report by the teaching faculty.
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Syllabus Prescribed for Cosmetic Technology

B.Voc. Part-II (Vocation)

Semester-III

SUBJECT CODE:3BVCGECI & 3BVCGEC6

English and Communication Skill-[I

'fheorv:

1) Revisiting English Grammar: forming questions, using conditionals, question tags.

2) Writing skills: paragraph writing, writing newspaper reports.

3) Comprehensions skills: converting verbal information into non-verbal and vice-versa, interpreting
graphs, charts, diagrams.

4) Communication skills: short situational conversations, self introduction, short talks.

Practical - Practical based on above chapter.

Recommended books:

1 . Bhaskaran & Horsburg. Strengthen Your English, OUP (unit 1)

2. Patil, Valke, Thorat & Merchant. English for Practical Purpose. Macmillan (unit 2,3 & 4)
3. Dwivedi & Kumar. Macmillan Foundation English. Macmillan.

SUBJECT CODE:3BVCGEC2 & 3BVCGECT
Applied Computer Skill-III

Theory

1) MIS- Systems approach, characteristics, types of systems; Elements-input, output, environment,
Boundary Interface, Feedback, and control.

2) System Life Cycle; MIS, TPS, OAS, DSS, KWS, Value of information, information life cycle, data
vs information, Components of MIS, characteristics of MIS.

3) System Analysis & Design: System development life cycle, modeling the required system.
4) E-R diagrams, ELHs, ECDs, user view ofprocessing, modeling input output data.

Practical - Practical based on above chapter.

Reference books:

1) Microsoft Office - 2008- Gini Courter, Annellte Marquis BPB
2) IT Today (Encyclopedia) -S. Jaiswal

3) A First Course In Computers - Sanjay Saxena

4) First Text book on Information Technology - Shrikant Patnaik.
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SUBJECT CODE:. 3BVCSF.CJ & 3BVCSECS
Title: Sfl'Care ServiceJll I-

Qualifi cation Pack- BWS/O(t *)i BI#S/N4,01
Nati.rnal Occupationai s'nnO#aJ nwStr.DOOZ

'l- h eorl,

Lhrit 1: Pedicure & N{anicure: reqr rernent, procedr:re, luassage, vamishing. and applicalion offalse
lai'rs, eiectric manicure.

Unit 2: Product Study oiManicure- lormulations and Evaluation
Llnit 3: Product" Study of I'edicure- Formulations and Evaluation
Unit 4: Safeiy of'cosmetics: Basic ct.rucepr of cosmetics safety, safety test items & evaiuation
method: Skin initation, Sensitization, Testing on Human (Patch test, usage test)

N r.,-t a*l\o6^c-oyt-ga,.,-*- anJ .Ia?-id e-.A pa.^*n (a'nL;.)
o,-,..4 Vv 4
Na;,\ ara&u

4-L", R #t1^.'?
( f r.^^-d + Pla ch'<-a-l)

Gel c-a-lli d- / €-tec-fr1<.

Practicai
1) Perf<rrm nail care treatment
2) Perfom foot cal€ treatment.
3) Preparation of manicure products like nail lacquer, cuticle cream, nail paint removel. etc.
4) Preparation offoot care products.

.5) Evaluation of cosmelic prodtrcrs.

k ^;r^ 4 -a".r -a-l<.-\^f ,, e,!i
Refcrencc boolts: (o-rtvr-n-r-tr ''a2- r'\z't<4Jr'+' ,

ol--r.-l r^4-r<-4-. -p
D^a+4 ( o..P c^J*a. / Aa-^a-e_ t 4<)

I ) Eormulalicn mar.ruiacturit.rg & qualiry contlol by P. P. Sharma
2) Harry's cosrnetology

3) l\ilodem cosnietics by E,.J. Thomson
4) Cosinetic science and Teclinology by Sagarin
5) Remington's Pharnaceutical Practices.

6) 1'he pharmacopocia of lndia

SUBJECT CODE: 3BVCSDC4 & 3BVCSECS
Title: Hair Care Service-III

Qualification Pack-BWS/f,024O I a3
National Occupational Sranda.rds- BWSAI0201, BWSN0202, BWSn{0206

Theory
Unit 1: Detail studl'ofproducts used in hlir spa- fcrmulation and evaluation /
Unit 2: Difterent typcs of sharnpoo and miutufacturing process of shampoo. /
Unit 3: Principle of conditioner, different types of conditioner anil evaluation of contliri6ler.
unit 4: Detail study of tools and equiprnents used ltrr.blow drying, hair styling and tlressing,

&r+r€+re+gh1€+itrg.and p ermin g.

VOd t aato-qt- I 32xY\/-'
U

Practical:
1) Preparation ofhair spa produots
2) Preperation ofdifferent types ofshampoo.
3) Preparation of conditioner.
4) Study of tools and equrpments (Regarding unit 4)
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Reference books:
l) Formulation manufacturing & quality control by p. p. Sharma

Harry's cosmetology

Modem cosmetics by E.J. Thomson
Cosmetic science and Technology by Sagarin
Remington's Pharmaceutical Practices.
The pharmacopoeia of India

SUBJECT CODE:3BVCSEC5 & 3BVCSEC1O
Title: Aetheti,c.I)armetology-Il $17,;a 

r';) 
1 i,€it't 'i i ' r ,, .t

QuatificationPack-BWSQ0503 t! ( I | :;
National Occupational Standards- BWSAI0I 1 0, BWSA{O1 09

Theory
Unit l: Micro-dermabrasion: principal, objective, methodology, and advantages.
unit 2: Epilation and depilation: definition of epilation and depilation, difference between
epialtion and depilation, and concepts ofboth.
unit 3: Epilation techniques and equipments and products used, and advantages ofepilation
unit 4: Study ofcauses ofhair growth and growth pattems, study of depilatory products.

Practical:
I ) Study of micro-dermabrasion.
2) Perform micro-dermabrasion on skin
3) Perform epilation methods.

4) Preparation of depilatories.
5) Application of depilatories.

Reference books:

1) A complete book on beauty, body, makeup and hair styles by parvesh Handa
2) Meladay's cosmetics

3) Indu Puri- Beauty and Skin Care
4) Gaynor Winyard- a guide for health & beauty therapist
5) Rama Bams- Health & Beauty
6) Marry Healy

SUBJECT CODE: 3BVCSEC1I
Field Work/Industrial Visit

visit to any cosmetic manufacturing industry/workshop/college/university/technical
expo/intemational and national exhibitions.
Report writing based on the above work.
Assessment done on the basis ofviva-voc and report by the teaching faculty.
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1. Bhaskaran & Horsburg. Strengthen your English, OUp (unit l)
2. Patil, Valke, Thorat & Merchant. English for practical purpose. Macmilran (unit 2,3 & 4)
3. Dwivedi & Kumar. Macmillan Foundation English. Macmillan.

SUBJECT CODE: 4BVCGEC2 & 4BVCGECT

Soft Skill Development-I

Introduction to business communication, introduction to sound system of English,
introduction to effective writing, non verbal communication.

Syllabus Prescribed for Cosmetic Technology

B.Voc. Part-II (Vocation)

Semester-IV

SUBJECT CODE:4BVCGECI & 4BVCGEC6

English and Communication Skill-IV

Theory

1) Grammar: use of modal auxiliaries, use of passive voice.
2) Writing: summarizing articles and passages, writing short reviews.
3) vocabulary: synonyms, antonyms, idioms and pkases, converting idiomatic into plain

English and vice versa.

4) Communication Skills: group discussion, short presentations.

Practical - Practical based on above chapter.

Recommende d books:

Theory
l)

2) The self concept, self management techniques. Self image and self esteem, building serf
confidence, personal planning and success attitude, creating the master plan, active
positive visualization and positive attitude, spot analysis.

3) Self motivation & communication: revers of motivation, power of irresistible
enthusiasm, etiquettes and manners in a group, public speaking oral and written
communication, body language, importance of listening and responding, types for
technical writing.

4) Etiquettes: office etiquettes, ema etiquettes, telephone etiquettes, goal setting and time
managements

Team dynamics: introduction to team work, working in teams, personal attitude,
conflicts and its resorutions, assertiveness, diversities, role ofcareer planning in
personality development, how to face personal interviews and group discussion.
Note:

Selfpaced learning
Industry awareness

Assignments and discussions.

Practical - Practical based on above chapter.
Recommended books:
l) Personality development by Rajiv K. Mishra

,rro rro?lTffint oro,^..



SUBJECT CODE:4BVCSEC3 & 4BVCSEC8
Title: Skin Care Service-IV

Qualifi cation Pack- BWSiQ0 1 05

National Occupational Standards- BWSAI0107, BWS/t{106

Theory
unit 1: Facial Electrotherapy - principle, objectives, techniques and methods, and advantages.
Unit 2: Study offace packs and masks - objectives, types and applications.
Unit 3: Study of skin toners and astringents.

Unit 4: Color Cosmetics- lip care cosmetics, foundation (types and formulation study).

Practical
1) Study of electrotherapy

2) PerformElectrotherapy
3) Preparation of different types of face packs and masks
4) Preparation of skin toners and astringent.

5) Preparation oflip care products.
6) Preparation of foundations.

Reference books:
1) Formulation manufacturing & quality control by P. p. Sharma
2) Hany's cosmetology

3) Modem cosmetics by E.J. Thomson
4) Cosmetic science and Technology by Sagarin.
5) Remington's Pharmaceutical Practices.
6) The pharmacopoeia of India

SUBJECT CODE: 4BVCSEC4 & 4BVCSEC9
Title: Spa Services ;r Sz'n 5 -

Qualifi cation Pack- BWS/e 1 004
National Occupational Standards_ BWSAIl 004

Theory
Unit 1: History, objectives, advantages and types of Spa.
unit 2: Study ofbasic ailments, contraindications, contra actions, treatment prans.
Unit 3: Study of different spa techniques (range ofbody massages, wraps etc.)
Unit 4: Range ofspa products, procedure for product selection, different skin types and
application ofproducts based on skin types.

Practical:
1) Pteparations of different range ofspa products
2) Perlorm differenr spa techniques.
3) Study of spa equipments.

Reference books:
1) Formulation manufacturing & quality control by p. p. Sharma
2) Harry's cosmetology
3) Modem cosmetics by E.J. Thomson
4) Cosmetic science and Technology by Sagarin.
5) Remington's Pharmaceutical practices.

6) The pharmacopoeia of India
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SUBJECT CODE: 4BVCSECS & 4BVCSEC1O
Title: Aesthetic Dermatology-IlF Zl
Qualifi cation Pack-BWS/$503

National Occupational Standards- BWSNOI 1 1, BWSAI01 13, BWSA{01 19

Theory
Unit 1: Cosmetic Skin Peel treatments- Principle, objectives, techniques and advantages.
Unit 2: Study of concept of Pigmentation and Depigmentation.

Unit 3: Study ofvarious methods used for Depigmentation.

Unit 4: Laser and Light Treatments for hair removal and skin rejuvenation.

Practical:
1) Perform skin peel treatment

2) Perform micro pigmentation
3) Perform depigmenting methods.

4) Perform laser and light heatments for skin rejuvenation

Reference books:
l) Formulation manufacturing & quality control by P. P. Sharma

2) Harry's cosmetology

3) Modem cosmetics by E.J. Thomson
4) Cosmetic science and Technology by Sagarin.

5) Remington's Pharmaceutical Practices.

6) The pharmacopoeia of India

SUBJECT CODE: 4BVCSEC1l
Field Work/Industrial Visit

Visit to any cosmetic manufacturing industry/workshop/college/university/technical
expo/intemational and national exhibitions.
Report writing based on the above work.
Assessment done on the basis ofviva-voc and report by the teaching faculty.
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Syllabus Prescribed for M.Sc.Part-I, Semester-I  (Chemistry)

Paper-I
Inorganic Chemistry

60hrs (4hrs/week). 12hrs/unit           50 Marks
Unit-I A) Stereochemistry and Bonding in Main Group Compound.

6L
VSEPER-Shape of simple inorganic molecules and ions
containing lone pairs, Various stereochemical rules and
resultant geometry of the compounds of non-transitional
elements, Short coming of VSEPR model. Bent rule and
energetic of hybridization, some simple reaction of
covalently bonded molecules, d-orbital participation by non-
metal.

B)   Molecular Orbital Theory: 6L
Molecular orbital representation of polyatomic molecules
with special reference to C2H4.C2H6 and CO and delocalised
molecular orbital of ozone, Carbon dioxide, Nitrite, Nitrate
and Benzene.

Unit-II 6L
A) Metal ligand Bonding: Splitting of d-orbital in low symmetry

environments, Structural effects of orbital splitting. Jahn-
Teller effects, tetragonally distorted octahedral complexes.
Jahn-Teller distortion in chelate complexes. Thermodynamic
effects, crystal field stabilization energies (CFSE's) for
octahedral and tetrahedral complexes, correlation of crystal
field stabilization energy with the related thermodynamic
properties such as lattice energies, enthalpies of hydration,
formation constants, stabilization of unusual oxidation
states and ionization energies, structure of mineral spinels.
Limitations of crystal field theory.

B) Magnetochemistry 6L
Concept of magnetic susceptibility, types of magnetic
bodies, Magnetic properties of free ions and transition metal
complexes of different geometries, factors affecting the
magnetic properties, orbital splitting and magnetic
properties, quenching of orbital angular momentum, and
effect of ligand field on spin-orbit coupling. Temperature
dependence of paramagnetism, High spin-low spin
crossover, spin crossover in coordination compounds, spin
equilibria, magnetic interactions, ferromagnetism and
antiferromagnetism. Anomalous magnetic moments and
magnetic exchange coupling. Magnetic properties of
polynuclear complexes.

Unit-III Metalic Cluster: 12L
Boron hydrides: Classification, nomenclature, structure,
bonding and topology of boranes, 4-digit coding (s, t, y, x)
numbers for B2H6,B4H10,B5H9,B5H11 and B6H10 and their
utilities. Chemistry of diboranes. Acquaintance with
metalloboranes, Carboranes and Metallocarboranes.Metal
clusters: Occurrence of metal-metal bonds, binuclear,
trinuclear, tetranuclear, and octahedral clusters. Synthesis,
properties and bonding, of carbides, sulphur-nitrogen
compounds, peroxo compound of boron, carbon and
sulphur, oxy acids of nitrogen, Isopoly and Heteropoly
acids.

Unit-IV A) Non-aqueous solvent behavior 6L
Inorganic solutes in organic solvents. Solvent system
concept. The role of solvents in chemical reactions, effect
of physical and chemical properties. Inorganic reactions in
the    following non-aqueous solvents: Dinitrogen tetroxide,
anhydrous sulphuric acid, bromine trifluride and reaction
in molten salts.

B) Metal-Ligand equilibria in solution: 6L
Stability of complex ions in solution. Basic principles,
Mathematical function and their interrelationship, trends
in stepwise constant, factors affecting the stability of metal
complexes with reference to the nature of metal ion and
ligand, statistical, electrostatics, chelate effect and its
Thermodynamic origin (∆G,∆S,∆H). Uses of stability
constants in analytical chemistry, resoluting of
enantiomorphs. Determination of stability constants by
spectrophotometric methods (Job’s and Mole ratio),
Bjerrum’s pH metric method, polarographic method and
Conductometric method.

Unit -V Symmetry and Group theory 12L
Symmetry elements and symmetry operations, symmetry
groups or point groups. Schoenflies symbols, point group
classification, matrix representation of symmetry operations,
identification of point groups (Cn/Cnv/Cnh/Dnh/Td, Oh etc),
necessary conditions for any set of elements to form a group,
subgroups, classes in a group, and representation of
groups. The great orthogonality theorem (without proof)
and its importance. Derivation of character tables for C2v,
C3v points groups (construction not required),
representation reducible and irreducible, and analysis of
reducible representation.
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List of Books
1) S. F. A. Kettle, J. N. Murral & S. T. Teddler: Valency Theory
2) C. A. Coulson: Valency
3) J. E. Huheey :Inorganic Chemistry
4) F .A. Cotton& G. Wilkinson: Advanced Inorganic Chemistry 3rd, 5th

& 6th Editions.
5) A. F. Willims: Theoretical Approach in inorganic chemistry.
6) A. Mannas Chanda: Atomic Structure and chemical Bonding
7) L. E. Orgel: An Introduction To transition metal chemistry, Ligand

field theory, 2nd Edition.
8) J. J. Logowski: Modern Inorganic Chemistry
9) B.Durrant and P.J.Durrant:  Advanced Inorganic Chemistry
10) J. C. Bailar: Chemistry of co-ordination compounds.
11) W. L. Jolly: Modern Inorganic Chemistry
12) R. S. Drago: Physical methods in inorganic chemistry.
13) Waddington: Nonaqueous solvents.
14) Sisler: Chemistry of nonaqueous solvents.
15) A. K. Barnard: Therotical Inorganic Chemistry
16) Emeleus and Sharpe: Modern Aspect of Inorganic Chemistry.
17) F. A. Cotton: Chemical Applications of Group theory.
18) Jones: Elementary Co-ordination chemistry.
19) B. N. Figgis: Introduction to Ligand field.
20) S. F. A. Kettle: Co-ordination chemistry.
21) M.C.Day and J.Selbin: Theoretical Inorganic Chemistry.
22) J. Lewin and Wilkins: Modern Co-ordination chemistry.
23) Gowarikar, Vishwanathan and Sheedar: Polymer science.
24) H. H. Jattey and M. Orchin: Symmetry in chemistry.
25) D. Schonaland: Molecular Symmetry in chemistry.
26) L. H. Hall: Group theory and Symmetry in chemistry
27) H. H. Jattey and M. Orchin: Symmetry in chemistry
28) R.L.Dutta and A.Symal: Elements of magneto chemistry
29) Inorganic Chemistry 4th Edition, P.Atkins, Oxford University Press.
30) Essential Trends in Inorganic Chemistry, D.M.P.Mingos, Oxford

University Press

Semester –I
Paper-II

Organic Chemistry
60hrs (4hrs/week). 12hrs/unit      50 Marks
Unit-I: Nature and Bonding in Organic Molecule 12L

Delocalized chemical bonding, conjugation, cross-
conjugation, resonance, hyper-conjugation, bonding in
fullerenes.

Aromaticity in benzenoid and non-benzenoid compounds,
alternant and non-alternat hydrocarbons Huckel’s rule,
energy level of pi-molecules orbitals, annulenes, anti-
aromaticity, homo-aromoaticity. Aromatic character and
chemistry of cyclopentadiene anion, tropyllium cation,
tropene and tropelene.

Unit-II : Streochemistry 12L
Conformational analysis of cycloalkanes ( 5 – 8 membered
rings), decalines, effect of conformation on reactivity, steric
strain due to unavoidable crowding.
Elements of symmetry, chirality, molecules with more than
one chiral center, threo and erythro isomers, method of
resolution, optical purity, enantiotopic and distereotopic
atoms, groups and faces, stereospecific and steroselective
synthesis.
Asymmetrical synthesis, optical activity in absence of chiral
carbon ( biphenyl, allenes and spiranes). Stereochemistry
of the compounds containing N, P and Sulphur.

Unit-III : Reaction mechanism: Structure and Reactivity 12L
Types of mechanism, Types of reaction, thermodynamics
and kinetics requirements, kinetic and thermodynamic
control, Hammond’s postulate, Curtin-Hammeett principle.
Potential energy diagrams, transition states and
intermediates, methods of determining mechanisms, isotope
effects.
Effect of Structure on reactivity:-
Resonance and field effects, Steric effect, quantitative
treatment. The Hammett equation and linear free energy
relationship, substituent and reaction constants. Taft
equation.

Unit-IV : A)  reactive Intermediates: 12L
Classical and non-classical carbocations, Carbanions,
radical anions and radical cations, Carbenes, nitrenes and
arynes. General methods of generation , detection and
reactivity of these intermediates. Singlet oxygen, it’s
generation and reactions with organic substrates.

B) Aliphatic nucleophilic substitution:
The SN1, SN2, mixed SN1, SN2 and SET and SNi mechanisms.
Nucleophilicty, effect of leaving group, ambient
nucleophiles and ambient substrates  regiospeciticity. The
neighbouring group. Participation mechanisum,
substitution at allylic and vinylic  carbon atoms.
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Dehydration using DCC, Meyllers synthesis of aldehydes,
ketones and acids.

Unit-V : A) Aromatic Nucleophilic Substitution 12L
A general introduction to different mechanisms of aromatic
nucleophilic  substitution SNAr, SN1, Benzyne and SRN1

mechanisms.
Reactivity effect of substrate structure leaving group and
attacking nucleophile. The Von Richter, Sommlet-Hauser
and Smiles rearrangements.

B) Elimination Reactions:
The E1, E2 and E1CB mechanisms orientation of the double
bond. Saytzeff and Hoffman’s rule. Effect of substrate
structure, attacking base, leaving group and medium.
Pyrolytic elimination mechanism and orientation. Cleavage
of quaternary ammonium salts. Conversion of vicinal
dihalides and nitro compounds to alkenes.

BOOK SUGGESTED-
1. Advanced organic chemistry –Reaction mechanism and structure.

Jerry March, John Wiley.
2. Advanced organic chemistry- F.A. Carey and R.J. Sunberg, Plenum.
3. A Guidebook to mechanism in organic chemistry-Peterskyes,

Longman.
4. Structure and mechanism in organic chemistry-C.K. Gold, Cornell

University Press.
5. Organic chemistry, R.T. Morrison Boyd. Prentice Hall
6. Modern organic chemistry-H.O. House, Benjamin.
7. Principal of organic chemistry-R.O.C. Norman and J.M. Coxon,

Blackie Academic and Professional.
8. Reaction mechanism in organic chemistry-S.M. Mukharji and S.P.

Singh, Macmilan.
9. Stereochemistry of organic compounds- D. Nasipuri, New age

international.
10. Stereochemistry of organic compounds- P.s.kalsi, New age

international.
11. Frontier orbitals and organic chemical reactions-I. Fleming.
12. Orbital Symmetry – R.E.Lehr & A.P. Marchand.
13. Reactive intermediate in organic chemistry-N. S. Isaacs.
14. Stereochemistry of carbon compounds- E.L.Eliel.
15. Physical organic chemistry-J. Hine.
16. Name reaction in organic chemistry –Surrey.
17. Advanced organic chemistry – L.F.Fieser and M. Fieser.
18. Vol.I & II organic chemistry - I. L. Finar.

19. Modern organic chemistry- J.D. Roberts and M. C. Caserio.
20. The search for organic reaction pathways (Longmann), Peter Skyes.
21. Organic chemistry 5th Edition (McGraw Hill), Pine.
22. Organic chemistry (Willard Grant Press Botcon), John Mcmurry.
23. A Textbook of organic chemistry- R.K. Bansal.
24. New trends in green chemistry –V.K. Ahluwalia & M. kidwai,

Anamaya publishers New Delhi.
25. Oranic Chemistry, J.Clayden, Oxford University Press.
26. Organic Chemistry, 4th Edition, G Marc Loudon, Oxford University

Press.

Semester I
Paper- III

Physical Chemistry-I

60 Hours (4-Hours/week) 50 Marks 12 hours/Unit
Unit-I Quantum Chemistry:

A) Discussion of solutions of Schrodinger equation to some
model systems viz., Particle in a three dimensional box,
Harmonic oscillator, Rigid rotor. The variation theorem, linear
variation principle. Perturbation theory (first order & non
degenerate). Application of variation method & perturbation
theory to the Helium atom. 6L.

B) Ordinary angular momentum, generalized angular
momentum, eigen functions for angular momentum, eigen
value of angular momentum. Pauli exclusion principle.
Russell-Saunders terms and coupling schemes, Slater-
Condon parameters, spin-orbit coupling and Zeeman
splitting. Numericals.       6L.

Unit-II Surface Chemistry :
A) Adsorption: Freundlich adsorption isotherm, Langmuir

adsorption isotherm, Gibbs adsorption isotherm, estimation
of surface area (BET equation), surface films on liquids,
and catalytic activity at surfaces. 6L

B) Micelles: micellization, hydrophobic interaction, critical
micellar concentration (CMC), factors affecting the CMC
of surfactants, counter  ion binding to micelles,
thermodynamics of micellization-phase separation & mass
models, solubilization, micro emulsion, reverse micelles.
Numericals. 6L.

Unit-III Thermodynamics
A) Classical Thermodynamics: Partial molar properties. Partial

molar free energy, Chemical Potential, Partial molar volume
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and Partial molar heat content and their significances.
Determination of these quantities. Concept of fugacity and
determination of fugacity.
Non-ideal systems: Activity, Activity coefficients, Debye-
Huckel theory for Activity coefficient of electrolytic
solutions; Determination of Activity & Activity coefficients;
ionic strength.. 6L.

B) Non equilibrium Thermodynamics: Thermodynamic criteria
for non-equilibrium states, entropy production and entropy
flow for different irreversible processes (e.g. heat flow,
chemical reaction, coupled reactions and electrochemical
reactions.) Transformations of the generalized fluxes and
forces, phenomenological equations. Microscopic
reversibility and Onsager’s reciprocity relation. Numericals.

6L.
Unit-IV Nuclear chemistry:

A) Properties of Nucleons & Nuclei: Nuclear size and shape,
mechanical effects due to orbiting and spinning of Nucleons,
magnetic quantum numbers, Principal and radial quantum
numbers, Total angular momentum of the nucleus, Magnetic
properties of the nucleus. Net magnetic moments of the
nuclei. Numericals. 6L.

B) Nuclear models: Liquid drop model, shell model, Fermi gas
model, collective model and optical model. 6L.

Unit-V Chemical Dynamics:
A) Theories of reaction rates: Collision theory, collision rates

in gases, energy requirement and steric requirement.
Dynamics of molecular collisions. Transition state theory:
assumptions, Statistical Mechanics and chemical
equilibrium, derivations of Eyring equation, Application of
transition state theory to reaction between atoms and
molecules (e.g. The reaction H + HBr ®H2+Br ) 6L.

B) Unimolecular  reactions: Lindemann-Christiansen
hypothesis and Hinshelwood treatment, Marcus’s extension
of the RRK treatment. 3L.

C) Reactions in solution: Solvent effect on reaction rate,
Factors determining reaction rate. Numericals. 3L.

List of Books :
1) Physical chemistry by P.W.Atkins & dePaula 7Th Edition
2) Introduction to Quantum chemistry by A.K.Chandra, Tata Mc
3) Quantum chemistry by Ira N. Levine.
4) Molecular quantum mechanics, Vol. I & II, P.W. Atkins, Oxford

university presss, 1970.

5) Statistical thermodynamics, by T.L.Hill, Addison Wesley, 1060
6) Chemical thermodynamics, by F.T.Wall, W.H.Freeman & Co. 1965
7) Irreversible thermodynamics, Theory and applications, by

K.S.Forland, T. Forland, S.K.Ratje, Jonny Wiley, 1988.
8) Chemical Kinetics,by K.J.Laidler, 3rd Edition, Harper and row, 1987.
9) Chemical Kinetics-A study of reaction rate in solution, K.Conors,

V.C.H.Publication 1990.
10) Chemical Kinetics and Dynamics, By J.I.Streinfeld, J.S. Francisco

& W.I.Hase, Pritice Hall, 1989.
11) Kinetics and Mechanism of Chemical transformation, J.Rajraman,

J. Kucriacose, Mc-Million
12) Molecular reaction Dynamics and chemical reactivity, R.D.Levine

and R.B. Benstin, Oxford University press. 1987.
13) Physical Chemistry by Alberty and Silby, Jolly Wiley
14) Essential of Quantum Chemistry by Anant Raman.
15) Introduction to Relativistic Quantum Chemistry, K.G.Dyall, Oxford

University Press.
16) Molecular Quantum Mechanics, 4th Edition, P.W.Atkins, Oxford

University Press

Semester I
PAPER-IV

Modern Methods of Separation
60hrs(4hrs/week), 12hrs/Unit 50 Marks
Unit-I 12L

Role of Analytical Chemistry: Classification of analytical
methods-classical & instrumental. Types of instrumental
analysis. Selecting an analytical method. Laboratory
Operations and practices. Analytical balances  (Semi micro
and Micro balances) and their use in analytical chemistry.
Techniques of weighing and errors. Volumetric glassware
cleaning and calibration of glassware. Principal and
Methods of sampling, theory of sampling, pit falls and
problems associated with sampling. Techniques of sampling
of gases, liquids, solids and particulates. Stoichiometric
calculations based on gravimetry and titrimetry analysis of
commercial samples. Transmission and storage of samples.
Effect of sampling uncertainties samplers’ responsibility,
sampling hazards.
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Unit-II 12L

Statistical Analysis: (Emphasis should be placed on
numerical problems) Collection, Treatment and presentation
of analytical data. True, standard and observed value.
Defination of terms in mean and median. Errors in chemical
analysis, classification of errors, nature and origin of errors.
Accuracy and precision. Average deviation and standard
deviation and its physical significance. Normal distribution
curve and its properties. Coefficient of variation. Confidence
limit and probability. Probability theorem, probability
curves, comparison of analytical results. Tests for rejection
of data. T-test, F-test and Q-test. Significant figures and
computation rules. Least squares method for deriving
calibration graph. Curve fitting, Correlation co-efficient. Limit
of detection. Regression analysis and Statistical analysis
of Chemical analysis.

Unit-III Modern method of separation: 12L
Chromatography: General principles and Classification of
various techniques. Study of following chromatographic
techniques: Partition Chromatography, Liquid-Liquid
Chromatography, Reverse Phase chromatography.
Adsorption chromatography. Principles, Techniques and
applications of paper, Thin-layer, column, HPLC, Gas
Chromatography, size exclusion chromatography and
Electro chromatography.

Unit-IV Ion exchange 12L
Ion-Exchange Separation: Fundamental properties of ion
exchangers. Theory of ion exchange, exchange capacity,
screening effect, penetration of electrolytes into ion
exchange resins, sorption of complex ions Cation and Anion
exchangers, Action of ion exchange resins. Ion-exchange
equilibria and ion exchange capacity. Strongly and weakly
acidic cation exchangers. Strongly and weakly basic anion
exchangers. Liquid ion exchangers, chelation ion
exchangers, techniques of ion exchange, use of non
aqueous solvents in one exchange separation, application
of ion exchange separation in determination of total salt
concentration, removal of interfering ions, separation of
anions and metals and application in analytical chemistry.
Seperation using solvent mixture.

Unit-V Solvent Extraction 12L
Solvent Extraction: Basic principles, Classification,
Mechanism of extraction. Multiple extration.significance of
various terms factors favouring solvent extraction,

Extraction equilibria. Quantitative treatment of solvent
extraction. Synergetic effects, ion-pair extraction, salting
out effect and stripping. Techniques in extraction,
application of diketone, hydroxyquinoline, oximes,
dithiocarbamets, xanthets, thiols, high molecular weight
amines i.e. crown ethers, cryptands and calixarenes.
Advantages, applications of synergistic extraction.
Separation of nonmetals and metals.

List of Books.
1. Analytical chemistry- Problems and Solution- S. M. Khopkar, New

Age International Publication.
2. Day & Underwood: Quantitative Analysis.
3. Findley: Practical Physical Chemistry:
4. A. I. Vogel A Text book of Quantitative Inorganic Chemistry, ELBS,

London.
5. Strouts Galfillal: Analytical chemistry
6. Y. Lyalikov: Physocochemical Analysis
7. S. Wilson & P. Jones: Chemical Analysis Vol I
8. Meites and Thomas: Advance Analytical Chemistry. (Mc Graw

Hill)
9. H.H.Willard ,L.L.Merritt and J.A.Dean: Instrumental Methods of

Analysis (Van Nostrand).
10. B. L. Krayer, H. H. Willard. L. Merrit, J. A. Dean & F. A. Settle:

Instrumental Methods of Analysis (CBS Publishers, Delhi, 1986)
11. R. D. Brown Instrumental Methods of Chemical Analysis (Mc Graw

Hill)
12. L. R. Shyder & C. H. Harvath: An Introduction to Separation Science

(Wiley Interscience)
13. F. J. Wicher Robert: Standard Methods Chemical Analysis.
14. G. L. Davis Krupadanam, D. Vijaya Prasad, K. Varaprasad Rao,

KLN Reddy, C. Sudhakar, Analytical Chemistry.
15. S. M. Khopkar Analytical Chemistry of Macrocyclic and

supramolecular and compounds, Narosa publication.
16. R. D. Budhiraja Separation Chemistry, New Age.
17. Kaushik & Kaushik Perspectives in Environmental Studies, New

Age
18. R.L.Peesok and L.D.Shield: Modern Methods of Chemical Analysis.
19. Data Analysis for Chemistry, D.B.Hibbert, Oxford University Press.
20. Analytical Chemistry, S.P.J. Higson, , Oxford University Press



Semester I
Organic Chemistry Practical-I

Total Hours: 90 hrs.  (9 Hours per week) Marks: 100
Unit-I Organic Synthesis

Student is expected to carry out minimum of 8-10 organic
preparation (involving two steps) from the following lists.
1. Preparation of Benzanilide from Benzophenone.
2. Preparation of p- nitroaniline from Acetanilide.
3. Preparation of p-Bromoaniline from Acetanilide.
4. Preparation of m-nitroaniline from Nitrobenzene.
5. Preparation of p-Chlorotoulene from p-Toluidine.
6. Preparation of p- nitrobenzoic acid from p-Nitrotoulene.
7. Cannizzaro’s reaction with 4-Cholobenzaldehyde as a

substrate.
8. Preparation of 2-Phenylindole (Fischer-Indole synthesis).
9. Claisen – Schmidt: Dibenzal acetone from benzaldyde.
10. Preparation of Anthranilic acid. (Hoffman’s bromamide

reaction).
11. Diels –Alder reaction: Anthracene + Maleic anhydride.
12. Methyl –orange from Sulphanilic acid.
13. Hydroquinone to 2,5-Dihydroxyacetophenone.
14. Chlorobenzene to 2,4- Dinitrophenylhydrazine.
15. Nitrobenzene to p- Aminophenol.

UNIT-II Quantitative Analysis
Student is expected to carry out following estimations (minimum
6 estimations.)
1. Estimation of Vitamin “C” Iodometry.
2. Estimation of Phenol by KbrO3-KBr.
3. Estimation of Amine by Bromate/ Bromide solution.
4. Estimation of Formaldyde by Iodometry.
5. Estimation of Glucose by Benedict’s solution.
6. Estimation of given carbonyl compound by hydrazone

formation.
7. Estimation of Aldehyde by Oxidation method.
8. Determination of percentage of number of hydroxyl group

in an organic compound by acetylation method.

Practical-I
Organic Chemistry

Time : 6-8 Hrs. (One day Examination) Marks : 100
(1) Exercise-1  (Organic Synthesis) - 40 Marks
(2) Exercise-2  (Qualitative Analysis) - 40 Marks

(3) Record -10 Marks
(4) Viva-Voce -10 Marks

Semester I
Practical II

Physical Chemistry

Total Hours: 90 hrs. 9 Hours per week
Time: 6 – 8 hrs. Marks: 50
Use of Computer Programs 5 terms of practicals :

Treatment of experimental data, X-Y plots, programs with data
preferably from physical chemistry practicals. Students will operate two
packages I) MS-Word and II) MS-Excel.
Part –A
1) To study the surface tension-concentration relationship for

solution and determination of surface excess concentration by
using Gibbs’ adsorption equation.

2) To find out the molecular surface energy and the association factor
of ethyl alcohol.

4) To compare the cleansing power of two samples of detergent by
surface tension method.

5) To study the effect of concentration of an electrolyte (KCl, NaCl)
on solubility of an organic acid.

6) To study the kinetics of iodine clock reaction.
7) To study the reaction between acetone & iodine in presence of

acids.
8) To study the decomposition of hydrogen peroxide catalyzed by

iodine ion.
Part- B
1) To measure refractometrically average polarisablity of some

common solvents.
2) To find out the order of reaction and velocity constant of inversion

of cane sugar by acid polarimetrically.
3) Polarimetric determination of the specific rotation of camphor in

benzene and carbon tetrachloride.
4) Determine the rate constant, order of reaction and energy of

activation of saponification of ethyl acetate by sodium hydroxide
conductometrically.

5) To find out degree of dissociation constant of acetic acid and
monochloroacetic acid by conductometrically.

6) Determination of strength of strong and weak acid in given mixture
conductometrically.

11 12
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7) To determine equivalence conductance of strong electrolytes at

several concentrations and verification of Debye-Huckel Onsagar
principle conductometrically.

8) Determination of solubility and solubility product of sparingly
s o l u b l e  s a l t s  ( P b S O 4, BaSO4) conductometrically.

9) To find out composition of ferric ion thiocynate/Nickel and o-
phenanthrolein complex by Job’s method by colorimetrically

10) To study the complex formation between ferric and salicylic acid
and find the formula and stability constant of the complex
colorimetrically.

11) To determine the dissociation constant of phenolphthalein
colorimetrically

12) To determine the dissociation constant of Cu (II) and Fe (III)
solution photometrically bt titrating it with EDTA

Practical-II
Physical Chemistry

Time : 6-8 Hrs. (One day Examination) Marks : 100
(1) Exercise-1  (Instrumental) - 40 Marks
(2) Exercise-2  (Non-Instrumental) - 40 Marks
(3) Record - 10 Marks
(4) Viva-Voce - 10 Marks

List of Books:-
1. Findley's Practical Physical Chemistry, B.P. Levitt Longman.
2. Practical Physical Chemistry, A.M. James and F.F. Prichanrd

Longman.
3. Experimental Physical Chemistry, R.C. Das and B.Behra, Tata

McGraw Hill.
4. Advanced Physical Chemistry Experimentals Gurtu-Gurtu Pragati

Prakashan
5. Experimental Physical Chemistry, V.D. Athanale and Parul Mathur

New age International
6. Advance Practical  Physical Chemistry J.B. Yadao Goel Pubs. House.
7. Experimentals in Physical Chemistry by Dr. D.V.Jahagirdhar.
8. Experiments in Physical Chemistry by D.P.Shoemaker.
9. Systematic experimental Physical Chemistry by Dr. T.K. Chandhekar

& S.W. Rajbhoj.

Syllabus for Semester II
 Paper V

Co-ordination Chemistry
60hrs (4hrs/week). 12hrs/unit 50 Marks
Unit-I 12L

Ligand field theory (LFT), Failure of ionic model of CFT.
Experimental evidences in support of metal ligand orbital
overlaps, Adjusted crystal field theory (ACFT), Molecular
Orbital Theory: Ligand symmetry orbitals, Sigma and pi-
molecular orbitals, Qualitative treatment of MOT of
Octahedral complexes with sigma bonding and also with
sigma and pi bonding. Qualitative MO diagrams and their
interpretation of octahedral, tetrahedral and square planer
complexes with example. Explanations of charge transfer
spectra.  Comparison of theories of bonding-VBT, CFT, LFT
and MOT.

Unit-II Electronic spectra: 12L
Spin-orbit (L-S) coupling scheme, calculation of spectral
term symbols for ground state and excited states, selection
rules, vibronic coupling, electronic spectra of transition
metal complexes, charge transfer spectra, band intensities,
band energies, band width & shapes, construction and
application of Orgel diagrams, Tanabe-Sugano diagrams,
spectra of octahedral, tetrahedral and square planar
complexes with examples, Jahn-Teller effect, calculation of
crystal field parameters (10Dq,B, and B) for octahedral Ni
(II) and Co(II) complexes from electronic
spectra.Spectrochemical series,Nephelauxetic effect and
Nephelauxetic series of ligands. Magnetic moment,
electronic spectra and structure of complexes.

Unit-III Reaction Mechanism of Transition Metal complexes  -I
12L

Reactivity of metal complexes, ligand replacement reaction:
classification of mechanism and energy profile of reaction.
Inert and labile complexes, interpretation of liability and
inertness of transition metal complexes on the basis of VBT
and CFT. Factors affecting the liability of a complex,
transition state or activated complex, substrate, attacking
reagents electrophilic and nucleophilic, Nature of central
atom. Kinetic application of CFT.Kinetics of octahedral
substitution, acid hydrolysis, factors affecting acid
hydrolysis, base hydrolysis, conjugate base mechanism,



direct & indirect evidences in favour of conjugate
mechanism, anation reaction, reaction without metal ligand
bond cleavage, reactions of coordinated ligands. Molecular
rearrangement complexes. Geometrical, linkage and optical
isomerization reactions. Ligand stereospecificity.

Unit-IV Reaction Mechanism of Transition Metal complexes  -I I
12L

Substitution reaction in square planer complexes: the trans
effect, cis effect, steric effect, solvent effect, effect of leaving
group, effect of charge, effect of nucleophile, effect of
temperature. Trans effect theories, uses of trans-effect,
mechanism of substitution reactions in Pt(II) complexes.
Electron transfer reactions. Types of electron transfer
reactions, conditions of electron transfer, and mechanism
of one-electron transfer reactions, outer sphere and inner
sphere mechanisms, two electron transfer reactions-
complimentary and non-complimentary reactions.
Tunneling effect, cross-reaction, Marcus-Hush theory,
bridged activated mechanism. Synthesis of coordination
compounds using electron transfer  reactions.
Photochemical reaction of Chromium and Ruthenium
complexes.

Unit-V Metal pi-Complexes: 12L
Metal carbonyls: Structure and bonding, vibrational spectra
of metal carbonyls for bonding and structure elucidation,
important reaction of metal carbonyls, Metal nitrosyls:
Nitrosylating agents for synthesis of metal nitrosyls,
vibrational spectra and X-ray diffraction studies of
transition metal nitrosyls for bonding and structure
elucidation, important reactions of transition metal nitrosyls,
structure and bonding. Dinitrogen and dioxygen complexes;
Wilkinson’s catalyst and Vaska’s compound. Fluxional
Organometallic compounds (h2-olefin, h3-allyl and dienyl
complexes)

List of Books
1. J.E.Huheey :Inorganic Chemistry
2. F.A.Cotton& G. Wilkinson: Advanced Inorganic Chemistry 3rd,

5th & 6th Editions.
3. A.F. Willims: Theoretical Approach in inorganic chemistry.
4. Mannas Chanda: Atomic Structure and chemical Bonding
5. L. E. Orgel: An Introduction To transition metal chemistry, Ligand

field theory, 2nd Edition.
6. J. J. Logowski: Modern Inorganic Chemistry

7. B.Durrant and P.J.Durrant:  Advanced Inorganic Chemistry
8. J C. Bailar: Chemistry of co-ordination compounds.
9. W. L. Jolly: Modern Inorganic ChemistryJones: Elementry Co-

ordination chemistry.
10. B. N. Figgis: Introduction to Ligand field.
11. M.C.Day and J.Selbin: Therotical Inorganic Chemistry.
12. J. Lewin and Wilkins: Modern Co-ordination chemistry.
13. Purcell and Kotz: Inorganic Chemistry.
14. D. Banerjea: Co-ordination chemistry, Tata Mc. Graw. Pub.
15. A.F. Wells: Structural inorganic chemistry, 5th Edition, Oxford.
16. S. G. Davies: Organotransition metal chemistry applications to

organic synthesis.
17. R. C. Mehrotra: Organometallic chemistry Tata McGraw Hill. Pub.
18. G. S. Manku: Thereotical priciples of inorganic chemistry
19. A. B. P. Lever: Inorganic electronic spectroscopy.
20. R.C.Maurya:Synthesis and charecterisation of novel nitrosyls

compounds,  Pioneer Pub. Jabalpur 2000.
21. R.H.Crabtree:The Organometalic chemistry of Transition metals,

John Wiley.
22. D.N.Styanaryan:Electronic Absorption Spectroscopy and related

techniques, University Press.
23. R. S. Drago: Physical methods in inorganic chemistry
24. F.Basolo &G.Pearson: Inorganic Reaction Mechanism
25. Organometallics II & I complexes with transition metal- carbon

bonds: Manfred Bochmann- Oxford Press.
26. Advanced Inorganic Chemistry Vol I & II – Satyaprakash, Tuli,

Bassu and Madan- S Chand.
27. M.Tsusui,M.Nlevy,M.Ichikwa and K.Mori:Introduction to metal

pi-complexe chemistry,Plenum press,NY
28. A.E.Martel;Coordination Chemistry-VolI&II,VNR.

PAPER VI
 ORGANIC CHEMISTRY-II

60hrs (4hrs/week). 12hrs/unit 50 Marks

Unit-I : AROMATIC ELECTROPHILLIC SUBSTITUTION 12L
The arenium ion mechanism,orientation and
reactivity,energy profile diagrams.The o/p ratio, ipso
attack,orientation in benzene ring with more than one
substituents, orientation in other ring system. Diazonium
coupling, Gatterman-koch reaction, Pechman
reaction,Houben –hoesch reaction.

15 16
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Unit-II: A) ADDITION TO CARBON –CARBON MULTIPLE BOND

12L
Mechanistic and stereochemical aspects of addition reaction
involving electrophiles, nucleophiles and free radicals, regio
and chemoselectivity, Orientation and stereochemistry,
Addition to cyclopropanes,Hydrogenation of double bond
and triple bonds.Hydrogenation of aromatic rings,
hydroboration, Michael reaction.

B) Addition to Carbon-Heteroatom multiple bonds.
Mannich reaction, Lithium-Aluminium Hydride, reduction
of carbonyl compounds.nitriles.Reformatsky reaction,Aldol
Condensation, Knovengel reaction, Perkin Witting, Stobbe
reaction, Hydrolysis of esters and amide, ammonolysis of
esters.

Unit-III : FREE RADICAL REACTION 12L
Type of free radical reactions, free radical substitution
mechanism at an aromatic substrate, aliphatic substrate,
reactivity at a bridgehead position.Neighbouring group
assistance,reactivity for  aliphatic and aromatic
substrates,reactivity in attacking radicals, effect of solvent
on reactivity.
Halogenation at an alkyl carbon, allylic carbon,
hydroxylation at an aromatic carbon by means of Fenton’s
reagent. Oxidation of aldehydes to carboxylic
acids.chlorosulphoration(Reed Reaction)Coupling of
alkynes and arylation of aromatic compounds by Diazonium
salts. Sand Meyer reaction.Free radical rearrangement,
Hunsdiecker reaction.

Unit-IV : MECHANISM OF MOLECULAR REARRANGEMENT
12L

Classification and General mechanistic treatment of
electrophilic,nucleophilic and free radical molecule
rearrangement. Mechanism of the following rearrangement
–Wagner-Meerwin,Pinacol-Pinacolone, Tiffenev –Demjnov
ring expansion, Favorski, Wolff, Fristsch-Butenberg-wichel,
Curtius Lossen,Beckman,Hoffman, Schmidt rearrangement.

Unit-V : GREEN CHEMISTRY 12L
Designing a green synthesis: Choice of starting material,
choice of solvents. Basic principle of green chemistry:
Prevention of waste by products, Maximum incorporation
of the reactants  (starting material and reagents) into the
final products. Rearrangements reaction, Addition reaction,
substitution, elimination reaction. Prevention or

minimization of hazardous products.Designing of safer
chemical.Synthesis involving basic principles of green
chemistry,some examples.Synthesis of styrene,Synthesis
of urethane,Free radical bromination ,Synthesis of
paracetamol, Synthesis of Ibuprofen.

BOOK SUGGESTED-
1. Advanced organic chemistry –Reaction mechanism and structure.

Jerry March, John Wiley.
2. Advanced organic chemistry- F.A. Carey and R.J. Sunberg, Plenum.
3. A Guidebook to mechanism in organic chemistry-Peterskyes,

Longman.
4. Structure and mechanism in organic chemistry-C.K. Gold, Cornell

University Press.
5. Organic chemistry, R.T. Morrison Boyd. Prentice Hall
6. Modern organic chemistry-H.O. House, Benjamin.
7. Principal of organic chemistry-R.O.C. Norman and J.M. Coxon,

Blackie Academic and Professional.
8. Reaction mechanism in organic chemistry-S.M. Mukharji and S.P.

Singh, Macmilan.
9. Stereochemistry of organic compounds- D. Nasipuri, New age

international.
10. Stereochemistry of organic compounds- P.s.kalsi, New age

international.
11. Frontier orbitals and organic chemical reactions-I. Fleming.
12. Orbital Symmetry – R.E.Lehr & A.P. Marchand.
13. Reactive intermediate in organic chemistry-N. S. Isaacs.
14. Stereochemistry of carbon compounds- E.L.Eliel.
15. Physical organic chemistry-J. Hine.
16. Name reaction in organic chemistry –Surrey.
17. Advanced organic chemistry – L.F.Fieser and M. Fieser.
18. Vol.I & II organic chemistry - I. L. Finar.
19. Modern organic chemistry- J.D. Roberts and M. C. Caserio.
20. The search for organic reaction pathways (Longmann), Peter Skyes.
21. O r g a n i c  c h e m i s t r y  5

th Edition (McGraw Hill), Pine.
22. Organic chemistry (Willard Grant Press Botcon), John Mcmurry.
23. A Textbook of organic chemistry- R.K. Bansal.
24. New trends in green chemistry –V.K. Ahluwalia & M. kidwai,

Anamaya publishers New Delhi.
25. Heterocyclic Chemistry, John Joule, Oxford University Press.



19 20
Paper- VII

Physical Chemistry-II
60 Hours (4-Hours/week) 50 Marks    12 hours/Unit

Unit-I Chemical Dynamics:
A) Kinetics of Complex reactions: Chain reaction (H2+Br2 ® 2

HBr thermal and photo chemical reaction), Homogeneous
catalysis (acid-base and enzymes), oscillating reactions
(Belousov-Zhabotinsky reaction, Lotka-Volterra mechanism,
the brusselator and the oregonator). 6L.

B) Fast reactions: General features of fast reactions, Stopped
flow method, relaxation method, nuclear magnetic resonance
method, flash photolysis. Numericals. 6L.

Unit-II Quantum Chemistry:
A) Molecular orbital theory: Basic ideas, criteria for forming

M.O. from A.O., Construction of M.O.’s by LCAO for H2
+

ion. Calculation of energy levels from wave functions,
physical picture of bonding & anti-bonding wave functions,
concept of orbitals and their characteristics. 6L.

B) Hybrid orbitals- sp, sp2, sp3. Calculations of coefficient of
A.O.’s used in hybrid orbitals. Huckel theory of conjugated
systems, bond order & charge density calculations.
Applications to ethylene, butadiene, cyclopropenyl radical,
cyclo- butadiene. Numericals. 6L.

Unit-III Macromolecules:
A) Definition of macromolecule (Polymer), types of polymers,

Random coils, configuration and conformation of
macromolecules, electrically conducting molecular wires,
fire resistant, liquid crystal polymers, kinetics of
polymerization, mechanism of polymerization. The stability
of biological polymers. 6L

B) Number average & mass average molecular mass, molecular
mass determination by Osmometery, Viscometry,
Ultracentrifugation, Electrophoresis, Size-exclusion
chromatography and Light scattering methods. Numericals.

 6L
Unit-IV Electrochemistry:

A) Electrochemistry of solutions: Debye-Huckel-Onsager
treatment and its extension, ion solvent interactions. Theory
of electron transfer processes, electron tunneling. The
electrode-solution interface, structure of electrified
interface, electric potential at the interface. 6L

B) The rate of charge transfer, the Butler-Volmer equation, the
low overpotential limit, the high overpotential limit, Tafel
plot. Voltammetry, concentration polarization, experimental
techniques. Corrosion, types of corrosion, corrosion
inhibitors,  corrosion monitoring and prevention methods.
Numericals. 6L

Unit-V Statistical Thermodynamics
A) Concept of distribution, Thermodynamic probability and

most probable distribution. Ensemble averaging, postulates
of ensemble averaging. Canonical, grand canonical and
micro-canonical ensembles, corresponding distribution laws
(using Lagrange’s method of undetermined multipliers).

6L.
B) Partition function- Translational, rotational, vibrational and

electronic partition functions, calculations of
thermodynamic properties in terms of partition functions.
Applications of partition functions. Numericals. 6L.

List of Books:
1) Physical chemistry by P.W.Atkins & dePaula 7Th Edition
2) Molecular reaction Dynamics and chemical reactivity, R.D.Levine

and R.B. Benstin, Oxford University press. 1987.
3) Physical Chemistry by Alberty and Silby, Jolly Wiley
4) Adsorption and Catalysis by solids, by D.K.Chakraburti, Wiley

Eastern, 1990
5) The Theory of Adsoption and catalysis, by A. Clark, Academic

press, 1970
6) Micells Theoretical and applied aspects, by V.Moroy. Plenum
7) Modern Electrochemistry by A.K.N.Raddy
8) Theoretical electrochemistry by  D.I.Antropov, Mir Publisher 1972
9) Electrochemistry by J. Dvorak, J. Koryta, V. Bohackova.
10) Introduction to radiation chemistry by J.W.T. Spinks and

R.J.Woods

Paper VIII
Optical Methods and Environmental Chemistry

60hrs(4hrs/week), 12hrs/Unit 50Marks
Unit-I Optical Method 12L

Spectrophotometry and Colorimetry: Interaction of
radiations with matters, Fundamental laws of
Spectrophotometry. Beer –Lambert’s law and its limitation.
Varifification of Beer’s law and deviation from Beer’s law.
Ringbom’s plot. Photometric titrations. pK value of
indicator. Outline of construction and working of the UV-
Visible spectrophotometers. (Single and double beam).
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Applications of quantitative and qualitative analysis,
problems.
Theory, instrumentation and applications of fluorimetry,
Nephelometry, turbidimetry, Polarimetry & Refractometry.

Unit-II Flame Emission and atomic spectrometry: 12L
Flame photometry: Elementary theory of flame photometry.
Instrumentation and experimental techniques. Interferences,
analytical techniques and applications. Atomic absorption
spectrometry (AAS): introduction, principles, Advantages
of AAS over FES, Instrumentation, Flame atomization.
Hallow cathod lamps, interferences and applications.
Comparison of atomic absorption with atomic emission
methods.

Unit-III WATER POLLUTION 12L
Origin of wastewater, types, water pollutants and their
effects. Sources of water pollution, domestic, industrial,
agricultural soil and radioactive wastes as sources of
pollution. Objective of analysis, parameter for analysis
colour, turbidity, total solid, conductivity, acidity, alkalinity,
hardness, chloride, sulphate, fluoride, silica, phosphates
and different forms of nitrogen. Heavy metal pollution,
public health significance of Cadmium, Chromium, Copper,
Zinc Lead, Manganese, Mercury and Arsenic. General
survey of instrumental techniques for the analysis of heavy
metals in aqueous systems. Oxygen content of water and
aquatic life. Measurments of DO, BOD, COD and their
significance as pollution indicators. Pesticides as water
pollutants and analysis. A brief idea of coagulation and
flocculation.

Unit-IV AIR POLLUTION 12L
Sources and sinks of gases pollutants, classification of air
pollutants, effect of air pollutants on living and non-living
things. Sources of air pollution, air quality standards and
sampling. Analysis of air pollutants (CO, CO2, NOx, SOx,
H2S ,NH3 and Hydrocarbons and particulates). Green house
effect, acid rain, ozone depletion and their consequences
on environment. Effects of air pollution, photochemical
smog and monitoring of air pollution.

Unit-V Soil Pollution and Pesticide Analysis 12L
Chemistry of soil, soil irrigation by effluents. Agricultural
pollution, role of micronutrients in soil, trace element
analysis in soil

Pesticides and pollution, Sources of pesticide residue in
the environment, classification of pesticides, pesticide
degradation by natural forces, effect of pesticide residue
on life. Analytical techniques for pesticide residue analysis.
DDT problem.
Radiation pollution-Classification and effects of radiation.
Effects of ionizing radiation on Man. Effect of nonionizing
radiation on life, Radioactivity and nuclear fall out,
protection and control from radiation.

List of Books
1. Analytical chemistry- Problems and Solution- S. M. Khopkar, New

Age International Publication.
2. Day & Underwood: Quantitative Analysis.
3. Findley: Practical Physical Chemistry:
4. Vogel : A Text book of Quantitative inorganic Chemistry, ELBS,

London.
5. Strouts Galfillal: Analytical Y. Lyalikov: Physocochemical Analysis
6. S. M.Khopkar:Basic concept in Analytical Chemistry
7. Meites and Thomas: Advance Analytical Chemistry. (Mc Graw

Hill)
8. H.H.Willard ,L.L.Merritt and J.A.Dean: Instrumental Methods of

Analysis (Van Nostrand).
9. B. L. Krayer, H. H. Willard. L. Merrit, J. A. Dean & F. A. Settle:

Instrumental Methods of Analysis (CBS Publishers, Delhi, 1986)
10. R. D. Brown, Instrumental Methods of Chemical Analysis ,McGraw

Hill
11. L. R. Shyder & C. H. Harvath: An Introduction to Separation Science

(Wiley Interscience).
12. Environmental Chemistry, S. E. Manahan, Lewis Publishers.
13. Environmental Chemistry, Sharma & Kaur, Krishna publishers.
14. Environmental Chemistry, A. K. De, Wiley Eastern.
15. Environmental Pollution Analysis, S. M. Khopkar, Wiley Eastern.
16. Environmental Toxicology, Ed. J. Rose, Gordon and Breach Science

Publication.
17. Elemental Analysis of Airborne Particles, Ed. S. Landberger and

M. Creatchman, Gordon and breach Science Publication.
18. Atmospheric pollution, W. Buch, McGraw Hill, New York.
19. Fundamentals of Air Pollution, S. J. Williason, Addison – Wesley

Publishers.
20. Analytical Aspect of Environmental Chemistry, D. F. S. Natush

and P. K. Hopke. John Wiley & sons. New York.
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21. Analytical chemistry- Problems and Solution- S. M. Khopkar, New

Age.
22. Environmental Chemistry, J.W.Vanloon, Oxford University Press.

Semester II
Practical III

Physical Chemistry
Practical Work load  (9Hours/week)   Duration: 6Hours Marks : 100
Use of Computer Programs 5 terms of practicals.

Treatment of experimental data, X-Y plots, programs with
data preferably from physical chemistry practical. Students
will operate two packages I) MS-Word and II) MS-Excel.

Part A
1) To find out molecular weight of given liquid by steam distillation

method.
2) To find out the molecular weight of sulphur, alpha-naphthol and

biphenyl by freezing point method using naphthalene as a solvent.
3) To find out degree of association of benzoic acid in benzene by

cryoscopy method.
4) To study the effect of temperature on adsorption.
5) To determine the viscosity of different mixture benzene,

nitrobenzene and also test the validity of Kendall’s method.
6) Identify and separate given mixture of amino acid by paper

chromatography.
7) Separation of metal cations (Co, Ni, Zn, Mn) and the Rf value by

paper chromatography.
8) Separate and identify sugar present in honey by paper

chromatography.
10) To check up by TLC techqunic whether the following ink consist

of single or multiple mixtures of dyes.
Part-B:
1) Determination of pK value of acid-base indicator (methyl red,

methelene blue & bromo cresol) by spectrophotometrically.
2) Determination of standard electrode potential of Zinc and Copper.
3) To find the strength of HCl and Acetic acid in given mixture

potentiometrically.
4) To find the strength of mixture of halides by titrating it against

AgNO3 solution potentiometrically.
5) To determine the hydrolysis constant of aniline chloride by emf

method.
6) To determine the solubility and solubility product of a sparingly

soluble salt potentiometrically.

7) To determine the heat of reaction, equilibrium constant and othere
thermodynamic functions for the reaction Zn + Cu2+ =  Zn2+   + Cu
potentiometrically.

8) To titrate ferrous ammonium sulphate solution with potassium
dichromate solution potentiometrically using bimetallic electrode
pair.

9) To determine the dipole moment of given liquid.
10) To obtain the phase diagram of ethanol-water-benzene system at

room temperature.
11) To obtain solubility curve for liquid say water-acetic acid-

chloroform system.
12) Determination of strength of commercial phosphoric acid/Vinegar

by conductometic analysis.
Physical Chemistry  Practical
Books Suggested :
1) Experimental physical chemistry,

R.C. Das and B. Behera, Tata McGraw-Hill
2) Advanced physical chemistry

J.B. yadao, Goel Pub House
3) Experiments in physical Chemistry,

D.P. Shormaker, C.W. Garland and J.W. Nibler, Tata McGraw Hill Comp.
4) Post graduate physical chemistry,

Patel, Turakhia, Kelkar, Himalaya Pub House
5) Experiments, in physical chemistry,

D.v. Jahagirdar, Himalaya Pub House
6) Practical Physical Chemistry,

A. Findlay Revised by J.A. Kitehner, Longmans , Green
7) Experiments in Physical Chemistry,

F. Daniels and J. Williams, Mc Graw Hill.
8) Systematic Experimental Physical Chemistry,

T.K. Chondekar & S.W. Rajbhoj, Anjali Pub. Aurangabad.
9) Advanced Physical Chemistry Experiments,

J.N. Gurtu & A. Gurtu, Pragati Prakashan
10) Practical Physical Chemistry,

A.M. James & P.E. Prichard, Longam Group Ltd.
11) Experiments in physical Chemistry,

J.M.Wilson, K.J.Newcombe, A.R. Denko, and
R.M.W.Richett, Pergamon  Press,

12) Senior Practical Physical Chemistry,
B.D.Khosle and V.S. Garg S.Chand & Comp.
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Practical-III

Physical Chemistry
Time : 6-8 Hrs. (One day Examination) Marks : 100
(1) Exercise-1   (Based on Part-A) - 40 Marks
(2) Exercise-2   (Based on Part-B) - 40 Marks
(3) Record - 10 Marks
(4) Viva-Voce - 10 Marks

Semester II
Practical IV

Inorganic Chemistry Practicals

Practical Work load 9 Hrs. /Week Marks 50
I] Preparation of inorganic compounds and their characterization by

elemental analysis, MW determination, decomposition
temperatures and molar conductance studies. (Minimum 6)
1. [VO (acac) 2]
2. Cis K [Cr (C2O4) 2(H2O) 2]
3. Na [Cr (NH3) 2(SCN) 4]
4. Mn (acac) 3

5. K3 [Fe (C2O4) 3]
6. Hg [Co (SCN) 4]
7. [Co (Py) 2 Cl2]
8. TiO (C9H8NO) 2(H2O) 2

9. Cis [Co (trine)(NO2) 2] Cl H2O
10. [Cu2 (CH3COO) 4(H2O) 2]
11. K3 [Al (C2O4) 3](H2O) 3

12. Ni (dmg) 2
II] A) Quantitative Analysis of mixture of two cations:

Quantitative analysis of binary mixture of cations involving their
chemical separation and separate analysis of one cation by
gravimetry and another by volumetric or colorimetric.  Certain model
examples are given below:
i) Copper (II) and Nickel (II)
ii) Copper (II) and Zinc (II)
iii) Nickel (II)—Zinc (II)
iv) Copper (II)—Iron (III)

B) Analysis of Limestone, Dolomite and Bauxite.
III] Qualitative analysis of radicals

Qualitative analysis of inorganic mixture for a total of five radicals
including interfering radicals (not more than one such radical in a
mixture), rare earth (not more than two rare earths in a mixture) and
combination of cations (minimum 8 mixtures).

Cations: Mercury (I, II), Pb, Ag, Bi (III), Cu (II), Cd (II), As (IV, V),
Sb (IV, V), Sn (II, IV), Fe (III), Al (III), Cr (III), Ni (II), Co (II), Mn (II),
Zn (II), Barium, Strontium, Calcium and Magnesium.
Interfering radicals:  Phosphate, Oxalate, Fluoride and Borate.
Rare Earth:  Tl, Mo, W, Se, Ti, Zr, Th, V, U, Ce.

The Practical examination will be based on the Inorganic Chemistry.
Time: 6-8 hours (one day examination) Marks: 100
I) Exercise -1   (Synthesis/Radicals) - 40 Marks
II) Exercise-2   (Estimation) - 40 Marks
III) Record - 10 Marks
IV) Viva- Voce - 10 Marks

Total - 100 Marks

List of Books-
1. Synthesis and Characterization of Inorganic Compounds, W. L.

Jolly, Prentice Hall.
2. Inorganic Experiments, J. Derck Woollins, VCH.
3. Practical Inorganic Chemistry, G. Marrand, B. W. Rockett, Van

Nostrand.
4. A Text Book of Quantitative Inorganic Analysis, A. I. Vogel
5. EDTA Titrations. F. Laschka
6. Instrumental Methods of Analysis, Willard, Merit and Dean (CBS,

Delhi).
7. Inorganic Synthesis, Jolly
8. Instrumental Methods of Chemical Analysis, Yelri Lalikov
9. Fundamental of Analytical Chemistry, Skoog D.A. &West D.M

Holt Rinehart   &Winston Inc.
10. Experimental Inorganic Chemistry, W.G.Palmer, Cambridge.

Syllabus for Semester III
Paper IX

Spectroscopy I
60 Hours (Four hours/week)              12 Hrs. / Unit. Max.Marks.50.
Unit-I

A) Unifying principle:Electromagnetic radiation,interaction of
electromagnetic radiation with matter-absorbance emission,
transmission, reflection, refraction, dispersion ,polarization
and scattering.Uncertainty relation and natural line width
and line broadening,transition probabilities,results of the
dependent pertubation theory,transion moment,selection
rule,intensity of spectral lines.Born-oppenheimer
approximate, rotational,vibrational and electronic energy
level. 6L
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B) Microwave spectroscopy:Classification of molecules,rigid

rotor model,effet of isotopic substitution on the trasition
frequencies,intensities,non rigid rotor,stark effect,nuclear
and electron spin interaction and effect of external
field,applications. 6L

Unit-II A) Ultraviolet and visible spectroscopy : Various electronic
transition (185-800nm), Beer-Lambert law, effect of solvent
on electronic trasition, UV band for cabonyl compounds,
unsaturated carbonyl compound,diene,conjugated
polyenes. Fisher-Woodward rules for conjugated dienes
and carbony compounds,UV spectra of aromatic and
heterocyclic compounds.Sterric effects in biphenyls.4L

B) Infrared spectroscopy : Review of linear harmonic oscillator,
vibrational energies of diatomic molecules, zero point
energy, force constant and bond strength,unhormonicity,
Morse potential energy diagram,vibration of polyatomic
molecules,selection rules, normal modes of vibration, group
frequencies, overtone band, factors effecting the band
position and intensities, far IR region, metal ligand
vibrations, Instrumentation and sample handling
characteristics. Vibrational frequencies of alkanes,alkenes,
alkynes, aromatic compounds, alcohols,amines. Detail study
of vibrational frequencies of carbonyl compounds,
(ketones, aldehydes,esters, amides, acids,acid chlorides
and anhydrides, lactones.lactums and conjugated carbonyl
copmpounds).Effect of hydrogen bonding and solvent on
vibrational frequencies,overtones, combinations bands and
Fermi resonance. FT-IR, IR of gaseous solids and
polyatomic materials. Modes of bonding of ambidentate
ligands etc. 8L

Unit-III : Mass spectrometry: Introduction, theory, measurment
techniques (EI,CI,FD,FAB) recording of mass spectrum.
types of ions, isotopic contribution, fragmentation process,
factors affecting fragmentation,ion analysis, ion abundance.
Mass spectral fragmentation of organic compounds of
various types,common functional groups, molecular ion,
metastable ipons, Mcllaferty rearrangement. Retro-Diels
Alder fragmentation, nitrogen rule. High resolution mass
spectrometry. Examples of mass spectral fragmentation of
organic compounds with respect to their structural
determination. 12L

Unit-IV Nuclear Magnetic Resonance Spectroscopy:General
introduction and defination of nuclear spin,nuclear
resonance shielding of magnetic nuclei,chemical
shift,factors influencing chemical shift,deshielding,chemical
shift values and correlation for protons bonded to carbons
(aliphatic,olefinic,aldehydic,aromatic) and other
nulei .(a lcohols,phenols,enols,acids,amides,and
mercaptans),chemicsal exchange,effect of duteration,spin
spin coupling(n+1) rule,copmplex spin spin interaction
between two,three,four,and five nulei(first order spectra)
factors effecting coupling constant “J” classification of spin
system like AX,AX2,ABX,AMX,ABC,A2B2 etc.Spin
decoupling, basic idea about instrument,mechanics of
measurment,Stereochemistry,hindered rotation. 12L

Unit-V A) Karlplus curve-variation of “J”  with dihydral
angle.siumplification of complex spectra,nuclear magnetic
double resonance,contact shift reagent,solvent
effects,fourier trasform technique,nuclear over hauser effect
(NOE).resonance of other nucleilike P,F.some application
including biochemical system,an overview of NMR of metal
nucleides with emphasis on 195Pt and 119Sn NMR. 6L

B) Carbon :13NMR spectroscopy :General consideration,
chemical shift (aliphatic, olefinic, alkyne, aromatic,
heteroaromatic and carbonyl),coupling constants,general
idea about two dimentional NMR spectroscopy –
COSY,NOESY- DEPT techniques,solid state NMR. 6L

Books suggested
1) Spectroscopic identification of organic compound-RM

Silverstein,GC Bassler and TC Morril,John Wally
2) Introduction to NMR spectroscopy-RJ Abrahm,J Fisher and P loftus

Wiely
3) Application of spectroscopy to organic compound-JR Dyer,Printice

Hall
4) Organic spectroscopy-William kemp,ELB with McMillan
5) Spectroscopy of organic molecule-PS Kalsi,Wiley,Esterna,New

Delhi
6) Organic spectroscopy-RT Morrison,and RN Boyd
7) Practical NMR spectroscopy-ML Martin,JJ Delpench, and DJ

Martyin
8) Spectroscopic methods in organic chemistry-DH Willson, I Fleming
9) Fundamentals of molecular spectroscopy-CN Banwell
10) Spectroscopy in organic chemistry-CNR Rao and JR Ferraro
11) Photoelectron  spectroscopy-Baber and Betteridge
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12) Electron spin resonance spectroscopy-J Wertz and JR Bolten
13) NMR –Basic principle and application-H Guntur
14) Interpritation of NMR spectra-Roy H Bible
15) Interpritation of IR spectra-NB Coulthop
16) Electron spin resonance theory and applications-W gordy
17) - Mass spectrometry organic chemical applications ,JH Banyon

Semester III
Paper X

Analytical Chemistry-I
Thermal & Electroanalytical Methods

Total Lectures: 60Hours, 4Hours per week, 12Hours/unit Total Marks: 50
Unit-I : Thermal methods of Analysis: 12L

Introduction of different thermal methods,
Thermogravimetry TG and DTG, Static thermogravimetry,
quasistatic Thermogravimetry and dynamic
thermogravimetry, Instrumentation, Factors affecting
thermograms,  Applications of thermogravimetry,
Differential thermal analysis (DTA), DTA curves, Factors
affecting DTA curves, instrumentation, applications of
DTA. Simple numerical problems.
Differential  Scanning  Colorimetry(DSC): Introduction,
Instrumentation, DSC-curves, factors affecting DSC curves
and applications. Thermometric Titrations; Introduction,
apparatus, theory and applications.

Unit-II : Electroanalytical Methods 12L
Conductometry: Principal of analysis, measurement of
conductance, analytical applications of conductometry,
conductometric titrations. High frequency titrations. Types
of cells used, instrumentation and applications. Problems.
Electrogravimery: Theory of electrolysis, electrode
reactions, over voltage, characteristics of deposits and
completion of deposition, separation of metals.
Coulometry:  Principal, coulometry at constant potential,
coulometry at constant current, coulometric method of
analysis, instrumentation, coulometric titrations.
Advantages of coulometric titrations. Applications of
coulometric titrations

Unit-III : Electoanalytical Techniques 12L
Potentiometry & pH Metry:      Potentiometry, Indicator
electrodes: hydrogen electrode, quinhydrone electrode,
antimony electrode and glass electrode, Reference
electrodes, Bimetallic electrode, Theory of potentiometric
titrations, Problems, Nernst equation, standard electrode
potential, Determination of cell potential, n, Kf and Ksp. pH
titrations. Ion Selective Electrodes: Terminology, types and
construction of ion selective electrodes. Electrical
properties of membrane, Glass membrane electrodes, solid-
state sensors, gas sensing and enzyme electrodes. Glass
electrode with special reference to H+ ,Na+ ,K+ ions,
interference, ion activity evaluation methods, operations
of solid membrane electrode, operation of liquid membrane
electrode, coated type ion electrode. Applications of ion
selective electrode in determination of some toxic metals
and some anions (F,Cl-, Br-, I- and NO3). Advantages of
ISEs.

Unit-IV : Electoanalytical Techniques: 12L
Polarography : Basics of polarography, reference and
working electrodes, operational amplifiers concepts,
components of the limiting current, adsorption, kinetic,
catalytic and diffusion currents and to distinguish them.
Dropping mercury electrode, Ilkovic equation-diffusion
current constant and capillary characteristics determination.
Half wave potential, Polarographic maxima. Role of
temperature on diffusion current. Reversible, quasi
reversible and irreversible electrode reactions and evaluation
of parameters using various reactions. Organic
polarographic analysis. Limitations of polarography,
advancements-pulse and differential pulse polarography.

Unit-V : Electoanalytical Techniques               12L
Voltammetry & amperometric: Linear and Cyclic sweep
voltametry. Randle’s Sevcik equation. Adsorption
complications in voltammetry. Tests for electrode reactions
coupled with chemical reactions, EC and ECE reactions.
Application of voltametry in the study of unstable reaction
intermediates. Enzyme catalyzed reactions and applications
of voltammetry in monitoring such reactions.
Stripping Technique: Anodic and cathodic stripping
voltammetry and their applications in the trace determination
of metal ions and biologically importants compounds.
Principal, methodology and applications amperometric
titrations. Chronopotentiometry.
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List of Books-
1. Day and Underwood: Quantitative Analysis
2. A. I. Vogel: A text book of quantitative analysis.
3. Flaschka: EDTA Titration
4. Meites and Thomas: Advanced Analytical Chemistry.
5. G. W. Ewing: Instrumental Methods of Chemical Analysis.
6. R. S. Draga: Physical Methods in Inorganic Chemistry
7. G. D. Christian: Analytical Chemistry
8. S. M. Khopkar: Basic Concept of  Analytical Chemistry.
9. Kolltath and Ligane: Polarography
10. Braun: Instrumental Methods of Chemical Analysis
11. Willard, Merritt and Dean: Instrumental Methods of Analysis
12. Strouts, Crifillan and Wison: Analytical Chemistry.
13. J. W. T. Spinks and R. J. Woods: Introduction to Radiation Chemistry.
14. S. A. Skoog and D. W. West: Fundamental 0f Analytical Chemistry
15. R. V. Dilts: Analytical Chemistry

Semester III
Paper XI

Special Paper-I
Inorganic Chemistry  (Bio-inorganic Chemistry)

Total Lectures: 60Hrs, 4 Hrs per week, 12 Hrs/unit Total Marks-50
Unit-I 12L

A) Essential and trace metals in biological systems: Biological
functions of inorganic elements, biological ligands for metal
ions. Coordination by proteins, Tetrapyrrole ligands and
other macrocycle. Influence of excess and difficiency of V,
Cr, Mn, Fe, Co, Cu,& Zn. Genetic defects in the absorption
of trace elements. Regulation and storage of trace elements.
Role of minerals. Toxic effects of metals.

B) Metal storage, transport and biomineralization with respect
to Ferritin, Transferrin and Siderophores, Na+ /K+ pump.
Role of Ca in transport and regulation in living cells

Unit-II 12L
Medicinal use of metal complexes as antibacterial,
anticancer, use of cis-platin as antitumor drug, antibiotics
& related compounds. Metal used for dignosis and
chemotherapy with particular reference to anti cancer drugs.
Chelate therapy, chemotherapy with compounds of some
non essential elements; platinum complexes in cancer
therapy. Antiviral activity of metal complexes. Gold
containing drugs used in the therapy of Rheumatic-Arthritis,
Gold complexes as anticancer drug. Lithium in psycho
pharmacological drugs. Antimicrobial agents.

Unit-III : 12L
A) Bio-energetics and ATP cycle: DNA polymerization, metal

complexes in transmission of energy, chlorophylls,
photosystem I and photosystem II in cleavage of water,
Model systems.

B) Electron transfer in Biology: Structure and functions of
metalloproteins in electron transfer proteins, cytochromes
& Fe-S proteins, Non-heme iron proteins; Rubredoxins,
Synthetic models. Biological Nitrogen fixation (in vitro and
in vivo)

Unit IV 12L
Transport & Storage of Dioxygen: Heme proteins & oxygen
uptake, structure and functions of haemoglobin, myoglobin,
hemocyanins & hemerythrin. Perutz mechanism showing
structural changes in porphyrin ring system. Oxygenation
and deoxygenation. Model compounds. Cyanide poisoning
and treatment.  Vanadium storage and transport.

Unit-V 12L
Metallo enzymes: Apoenzymes, Haloenzyme & Coenzyme. The
principle involved and role of various metals in-
i) Zn-enzyme:- Carboxyl peptidase & Carbonic anhydrase.
ii) Fe-enzyme:-Catalase Peroxidase & Cytochrome P-450
iii) Cu-enzyme:-Super Oxide dismutase
iv) Molybdenum:-Oxatransferase enzymes, Xanthine

oxidase,Co-enzyme
Vit.B12, Structure of vitamin B12 Co-C bond cleavage, Mutase
activity of co- Enzyme B-12, Alkylation reactions of Methyl
Cobalamin. Synthetc   model of enzyme action, stability   and
ageing of enzyme.

Books:
1. Akhmetov, N.: General and Inorganic Chemistry.
2. Aylett, B. and Smith, B.: Problems in Inorganic Chemistry, (English

University Press)
3. Bertini, et al: Bioinorganic Chemistry (Viva)
4. Charlot, G and Bezier, D.: Quantitative Inorganic Analysis (john

Wiley).
5. Douglas, B. E. McDanirl, D. H. et al: Concept and Models of

Inorganic Chemistry (4th edt.) J. Wiley
6. Dutt P. K.: General and Inorganic Chemistry.(Sarat Books House)
7. Fenton, David E.: Biocoordination chemistry, Oxford
8. Jolly, W. L. : Inorganic Chemistry (4th edn.) Addison-Wesley.
9. Katakis, D. and Gordon, G.: Mechanism of Inorganic Reactions.(J.

Wiley).
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10. Leigh, G. J.: IUPAC Nomenclature of Inorganic Chemistry

(1990;Jain-Interscience)
11. Massey, A. G.: Main Group Chemistry.
12. Porterfield, W. W.: Inorganic Chemistry-A unified approach (Holt

Saunders)
13. Banerjee,D.:Coordination Chemistry,TMH
14. Lee J.D.:Concise Inorganic Chemistry,ELBS
15. Lippard S.J and Berg,J.M.: Principal of Bioinorganic

Chemistry,University Sci.Book.,Mill Valley
16. Hay R.W.:Bioinorganic Chemistry, Ellis Horwood, Chichester and

NY
17. Das A.K.: Text Book of Medicinal Aspects of Bioinorganic

Chemistry,CBS
18. Sigel H.:Metal ions in Biological systems,Marcell Dekker,NY(Vol.1-

31)
19. Reddy K.H.,Bioinorganic Chemistry,New Age Int.Pub.
20. Kaim W.and Schwederski B.:Bioinorganic Chemistry:Inorganic

elements in the Chemistry of Life,JohnWiley & Sons.
21. Medicinal Inorganic Chemistry, Edited by Jonathan L.Sessler,

Oxford University Press.

Semester III
Paper XII

Special Paper-II
Inorganic Chemistry (Solid State Chemistry)

Total Lectures:60 Hours,4Hours/week, 12Hours/unit Total Marks-50
Unit-I : 12L

Crystal Structure of Some Simple Compounds:
i) Ionic Crystals &Their structures, radius ratio rule, effect of

polarization on crystals.
ii) Covalent structure type-Diamond, Sphalerite & Wurtzite.
iii) Geometry of simple crystal AB type: NaCl, CsCl & NiAs

&Wurtzite, reasons for   preference for a   particular structure
in above AB type of compounds.

iv) AB2 type: Fluorite, antifluorites, Rutile structures. Li2O,
Na2O, etc. CdCl2, CdI2 structures, difference between them.
AB2 type: ReO3, BiI3, CrCl3, A2B3 type:Fe2O3 ,Corundum
Al2O3,Mn2O3.

v) Ternary Compounds ABO3 type: Perovskite, Barium titanate,
lead titanate, CaTiO3 Tolerance factor, charge neutrality
&deviation structures. FeTiO3.

vi) AB2O4 type- Spinel, Normal & inverse,2-3 and 4-2  spinel
,packing of oxygen in tetrahedral & octahedral sites, sites
occupancy number of site surrounding each oxygen,
application of charge neutrality principles,  site preferences
in spinel, distorted spinel.Hausmannite( Jahn-Teller
distortions),Factors causing distortion in spinel.

Unit-II: 12L
Lattice Defects: Perfect &Imperfect crystals, point defects,
Interstitial, Schottky defect, Frenkel defect, line defect &
other entities, thermodynamics of Schottky & Frankel
defects. Dissociation, theory of dislocation, plane defects-
Lineage boundary, grain boundary, stacking fault, 3D
defects, Defects & their concentrations, ionic conductivity
in solids, Non stoichiometric compounds. Electronic
properties of Non-stoichiometric oxides, solid electrolytes,
pyknometric & electrical conductivity methods of study of
defects, radiation effects on solid nature and properties,
photography, colour centers, order-disorder changes,
defects, imperfection equilibrium, atom movements, and
defect interactions.

Unit-III : 12L
Electronic Properties of materials: Metals, Insulators &
semiconductors, electronic structure of solid: band theory,
band structure of metals, insulators & semiconductors.
Intr insic & extr insic semiconductors, doping
semiconductors. Seebeck effect and Hall effect. Organic
semiconductors, properties & their applications. Types of
ionic conductors, mechanism of ionic conduction, diffusion,
superionic conductors, phase-transitions & mechanism of
conduction in super ionic conductors, applications of ionic
conductors.

Unit-IV : 12L
Dielectric polarization:  Piezo-electricity, pyroelectricity,
ferrielectricity, antiferroelectricity, ferroelectricity & their
applications.
Superconductivity: Introduction, discovery magnetic
properties of super conductor, theory of super conductivity,
Meissner effect, type I&II superconductors, Josephson
effects, Hc- temperature superconductor, crystal structure
of high temperature semiconductors, & its uses.
Lasers and Masers actions, laser  production and
applications
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Unit-V : 12L

Magnetic Properties of Materials: Introduction,
Magnetization, Electronic Spin and Magnetic
Moment,Classification of materials, magnetic susceptibility,
paramagnetism in metal complexes, diamagnetism,
ferromagnetic metals, ferromagnetic compounds (CrO2),
Antiferromagnetism- transition metal monoxides,
ferrimagnetisms(ferrites), magnetic anisotropy, magneto
striction, cooperative phenomena- magnetic domains,
Domain Theory, hysteresis loops (hard  & soft magnets)
magnetic storage  & applications of magnetic materials.
Spin glasses.

Books:
1. Azaroff L.V.,Introduction to Solids,TMH
2. West A.R.,Solid State Chemistry and its Applications,Plenum
3. Rao C.N.R,Solid State chemistry,Dekkar
4. Hagenmuller,Preprative methods in solid state chemistry
5. Keer H.V.,Principal of the Solid state,Wiley Eastern.
6. Hannay N.B,.Solid State Chemistry
7. Chakrabarty D.K.,Solid State Chemistry,New Age Int.
8. West A.R.,Solid state Chemistry,John Wiley
9. Pillai S.O.,Solid state Physics,Academic press
10. ReyT.J.,The Defects Solid state,Interscience
11. Azoroof L.V.Brophy J.J., Electronic Process in Materials, McGraw

Hills
12. Anderson and Leaver, Materials Science
13. Kirkendale ,Analytical Methods of Materials Investigations
14. Greenwood N.N.Ionic Crystals, Lattice Defects and

Nonstoichiometry, Butter worth
15. Kroger Chemistry of imperfect crystals, Holland
16. Callister W.D.Jr., Material Science and Engineering An

Introduction, Wiley India
17. Van Bueren H.G.,Imperfection in Crystals,Wiley-Interscience
18. Brandon D and Kaplan W.D.Microstructural Characterization of

Materials,Wiley NY.
19. Hummel R.E.Electronic Properties of Materials,Springer-Verlag
20. Solymar L.andWalsh D.,Electrial properties of Materials,Oxford

UniversityPress
21. Jiles D.,Introduction to Magnetism and Magnetic Materials,Nelson

Thornes,Cheltenham
22. Kotz J.C.,and Treichel,P.Jr.Chemistry AND chemical

Reactivity,Saunders

23. Masterton W.L.and Hurley C.N. chemistry,Principals and
Reactions,Harcourt

SEMESTER III
Paper XI

Special Paper-I
Organic Chemistry (Organic Synthesis-I)

Total Lectures: 60Hrs, 4 Hrs per week, 12 Hrs/unit Total Marks-50
Unit-I : Photochemistry.

Interaction of radiation with matter, types of excitation, rate
of excited molecules, quenching, Quantum efficiency,
quantum yield, transfer of excitation energy, actinometry,
singlet and triplet states, experimental methods in
photochemistry of carbonyl compounds, and transition,
Norrish type I and Norrish type II reactions Paterno –Buchi
reaction, Photoreduction, Photochemistry of enones,
Hydrogen abstraction rearrangement of unsaturated
ketones and cyclohexadienones ,Photochemistry of
parabenzoquinones, photochemistry of Aromatic
compounds with reference to isomerisation additon and
substitution Photochemical isomerization of cis and trans
alkenes, Photochemical cyclization of reaction, Photo-Fries
rearrangement, Photo theory reaction of anilides 12L

Unit-II : Pericyclic Reactions
Molecular orbital symmetry,Frontier orbitals of ethylene, 1,
3-butadiene, 1, 3, 5-hexatriene, allyl system, classification
of pericyclic reaction . FMO approach,woodward-Hoffman
correlation diagram method and Peturbation of molecular
orbital (PMO) approach of pericyclic reaction under
photochemical conditions. Electrocyclic
reactions,conrotatary and disrotatary motion 4n and (4n+2)
systems, with more emphasis on (2+2) and (4n+2)

Cycloaddition of ketones Secondary effects in (4+2)
cycloaddition. Stereochemical effects and effect of
substituents on rate of cycloaddition reaction,1,3-dipolar-
cycloaddition and chelotropic reaction. Sigmotropic
rearrangement ,suprafacial,and antarafacial shift involving
carbon moieties ,retension and inversion of configuration,
(3,3) and(3,5) sigmotropic rearrangements,Claisen and Cope
rearrangements. 12L

Unit-III: A) Oxidation-Reduction and Electron trasfer reactions
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I) Oxidation: Principle,aromatisation,dehydration yielding

C=C ,oxidation aldehyde,ketone,cleavage of C-C single
bond in glycols, ozonolysis,epoxidation,oppenauer
oxidation,sommelet reduction.

II) Reduction: Selectivity in reduction, reduction of nitro and
nitroso compounds,metal hydride reduction,dissolving
metal reduction,reduction of aldehydes,ketones to
alcohols,reduction of carbonyl group to methylene.

III) Electron transfer reaction: Selective oxidation of alkyl side
chain in aromatic compounds,alcohols and acid using
Co(III), Reduction with LiAlH4 ,NaBH4.

12L
Unit-IV: A) Formation of C-C bond

Principle,disconnection,synthons,electrophilic and
nucleophilic carbon species,use of  following reaction in
carbon carbon bond formation,base catalysed
condensation ,Aldol,Claisen,Perkin,Stobbes,Knoevengel
use of  malonic and acetoacetic esters.Michael
addition.wittig reaction,use of acetylides,acid catalysed
condensation of olefins,FC reaction,Fries reaction and diels
alder reaction. 12L

Unit-V : A) Umpolung concept :Dipole inversion,generation of acyl
anion ,use of 1,3-dithiane, methylthiomethylsulphoxide
bisPhenylthiomethane. metallated enol ethers,alkylidene
dithiane.ketone thjioacetals,2-propenethiobismethyl thio-
allyl anion.

B) Phosphours and sulphar ylide;Preperation and their
synthetic application  aiong with stereochemistry. Enamines
:Chemistry of enamines and their synthetic applications.

12L
Books suggested.
1) Principle of organic synthesis. ROC Norman & JM coxon
2) Modern synthetic reaction. H.O.House  W.A.Benjamin
3) Organic synthesis,The disconnection approach-S.Warren
4) Designing organic synthesis-S.Warren
5) Some modern methods of organic synthesis-W.carruthers,
6) Advance organic reaction.Mechanism & structure-Jerry march
7) Advance organic chemistry Part-B-F.A.caray & RJ

sundberg,plenum P.
8) Organic reaction and their mechanism-PS kalsi
9) Protective group in organic synthesis-TW Greene,& PGM
10) The chemistry of organo phpsphorous-AJ kirbi,&SG Warren
11) Organo silicon compound-C.Eabon

12) Organic synthesis via Boranes-HC.Brown
13) Organo borane chemistry-TP onak
14) Organic chemistry of boron-W. gerrard
15) Fundamentals of photochemistry-KK Rohatgi & Mukharji
16) Photochemistry-Cundau & Gilbert
17) Aspects of organic phoptochemistry-WM horspoot
18) Phptochemistry-JD calvert
19) Photochemistry-RP Wayne

Semester-III
Paper XII

Special Paper-II
Organic Chemistry (Natural Product-I)

Unit-I : Carbohydrates
Types of naturally occurring sugars,deoxy sugars,amino
sugars, branched chain sugars, methyl ethers and acid
derivatives of sugars,general methods of struture and ring
size determination with reference to maltose, lactose,
sucrose, starch and cellulose. 12L

Unit-II : A)Amino acids ,protein and peptides.
Amino acids,structural characterstics,acid baseproperty,
stereochemistry of amino acids,optical resolution,stecker
synthesis,peptide and proteins.structure of peptide and
protein, primary, secondary, tertiary and quaternary
structure. Reaction of polypeptide ,structure determination
of polypeptide, end group analysis,purines and nucleic
acids, chemistry,structure and functional relation to gene
of DNA and RNA. 8L

B) Prostaglandins:Occurrence,nomenclature,classification and
physiological effects,synthesis of PGE2 and PGE2a

4L
Unit-III : Classification, Isolation, General Methods of structure

determination of the following 12L
A) Alkaloids:  Papavarine, Morphine, Reserpine,Nicotine.
B) Terpenoids: Camphor,Gereniol,Abietic acid, squalene

Unit-IV: A) Steroids and Homones 12L
Cholesterol,Teststerone,Progesterone and Cortisone

B) Biosynthesis of Natural Products.
Biosynthesis of terpenes, alkaloids, and  amino acids
(Lysine and phenylalanine)

Unit-V: DYES
A) Dyes: General Introduction, classification on the basis of
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structure and methos of application dying mechanism,
methods of dying, such as direct dying, vat dying, dispersive
dying, formation of dye in fibre, dying with reactive dyes,
study of quinoline yellow, cyamine dye,  ethyl red,
methylene blue,  Alizarin, cyamine-green,fluorescein, cosin,
erythrosine, Rhodomines and Indigo.

Books suggested :
1) Chemistry of alkloids-SW Pelletier.
2) Chemistry of steroids-LF fisher & M fisher.
3) The molecules of nature-JB hendricsion.
4) Biogenesis of natural compound-benfield
5) Natural product chemistry & biological significance,J.Mann,RS

devison,JB hobbs,DV Banthripde & JB horborne.
6) Introduction to flavonoids-BA Bohm, Harwood
7) Chemistry of naturally occurring quinines-RH Thomson
8) The systematic identification of flavonoids-marby, markham, &

thomos
9) Text book of organic medicinal chemistry-wilson,geswold
10) Medicinal chemistry Vil I &II-Burger
11) Synthetic organic chemistry-Gurudeep chatwal.
12) Organic chemistry of natural products Vol I &II-OP agrawal
13) Organic chemistry of natural products-Gurudeep chatwal
14) A textbook of pharmaceitical chemistry-Jayshree Ghosh
15) Synthetic dyes series-venkatraman
16) Chemistry process industries-shreve & brink
17) Principal of modern heterocyclic chemistry-LA paquelte
18) Heterocyclic chemistry-J Joule &G smith
19) Heterocyclic chemistry-morton
20) An introduction to chemistry of heterocyclic compound-JB

acheson
21) Introduction to medicinal chemistry-A gringuadge
22) Wilson &Gisvold text book of organic medicinal & pharmaceitical

chemistry-Ed.Robert F dorge
23) An introduction to drug design-SS pandey,& JR demmock
24) Goodman and Gilmans pharmacological basis of therapeutics-
25) Stragies for organic drug sythesis & design-D lednicer
26) Polymer science-v govarikar
27) Principle of polymer chemistry-PJ flory
28) An outline of polymer chemistry-james q.allen
29) Organic polymer chemistry-KJ Saunders.

Semester III
Paper- XI

(Special Paper-I)
Physical Chemistry

60 Hours (4-Hours/week) 50 Marks 12 hours/Unit
Unit-I Solid-state chemistry:

A) Solid state reactions:  General principles, experimental
procedures, co- precipitation as a precursor to solid state
reactions, other precursor methods, kinetics of solid state
reactions. 6L.

B) Crystal Defects & Non-Stoichiometry: Intrinsic and extrinsic
defects- point defects, line and plane defects, vacancies-
Schotcky defects and Frenkel defects. Thermodynamics of
Schotcky and Frenkel defect formation, color centers. Non-
Stoichiometry and defects. Numericals. 6L.

Unit-II Electronic properties and Band Theory:
A) Metals, insulators and semiconductors, electronic structure

of solids- band theory, band structure of metals, insulators
and semiconductors. Intrinsic and extrinsic
semiconductors, doping semiconductors, semiconductor
p-n junctions. Color in inorganic solids, 6L.

B) Magnetic properties- Behavior of substances in magnetic
field. Effect of temperature: Curie and Curie-Weiss Laws.
Calculation of magnetic moments, magnetic materials, their
structures and properties. Applications: structure / property
relations. Numericals. 6L.

Unit-III Glass, Ceramics and Multiphase materials:
A) Factors influencing glass formation, kinetics and

thermodynamics of glass formation, electrical (ionic )
Conductivity of glasses, metallic glasses. Composition,
properties and applications of glass-ceramics. 6L.

B) Properties and applications of ferrous and non-ferrous
alloys. Phase diagram of iron-carbon system. Stainless steel,
brass. 6L.

Unit-IV Ceramics and Composites:
A) Structure and properties of ceramic: Crystal structure,

silicate ceramics, carbon, and imperfection in ceramic,
diffusion in ionic materials, ceramic phase diagram. Type
and application of ceramics, Glasses and glass ceramics
clay product refractories, abrasive, cement and advance
ceramics, fabrication and processing of ceramics,
fabrication and processing of glass and clay product,
powder processing and tape casting. 6L
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B) Particle reinforced Composites: Large particle and

dispersion-strengthened Composites, Fiber reinforced
Composites: Influence of fiber length, fiber orientation and
concentration. Metal- Matrix Composites, Ceramics- Matrix
Composites, Carbon-Carbon and hybrid Composites.

6L.
Unit-V Superconductivity:

A) High Tc Materials: Superconductivity in cuprates,
preparation and characterization of 1-2-3 and 2-1-4 materials.
Normal and Superconducting state of cuprates. The BCS
theory. Applications of Low-temperature and High-
temperature Superconductors. 6L.

B) Thin Films: Preparation techniques: evaporation/sputtering,
chemical processes, MOCVD, sol-gel etc. Growth
techniques, properties and applications of thin films.6L.

List of Books:
1) Physical chemistry by P.W.Atkins & dePaula 7Th Edition
2) Industrial Chemistry by. B.K.Sharma, Goel Publication House.
3) Physical Chemistry of Surface, by A.W. Admson, John Wiley and

Sons 1990.
4) Electronic structure and Chemistry of Solids by P.A.Cox , Oxford

University Press. 1991.
5) Solid State Chemistry by D.K.Chakraburti, New Edge Internation

Publication 1996.
6) Principles of Solid State by. H.V.Kirr, Wiley Estern Publication.
7) Material Science & Engineering an Introduction, by W.D. Callister
8) Material Science by J.C. Anderson, K.K.Leaver, J.M. Alexander &

R.D. Rawlings. ELBS.

Semester III
Paper- XII

Special Paper-II
Physical Chemistry

60 Hours (4-Hours/week) 50 Marks 12 hours/Unit
Unit-I Polymers:

A) Basic concepts: Monomers, repeat unit, degree of
polymerization, linear branch, and network polymers,
classification polymers, Polymerization: condensation,
addition, radical chain ionic and coordination and
copolymerisation.polymerization condition and polymer
reaction, polymerization in homogeneous and
heterogeneous system. 6 L

B) Polymer processing: Plastic, elastomer and fibers.
Compounding, processing technique: Calendaring, die
casting, rotational casting, film casting, injection molding,
glow molding, extrusion molding, thermoforming, foaming,
reinforcing and fibers spinning.  6L

Unit-II Polymer characterization:
A) Polydispersion, average molecular weight concept. Number,

weight and viscosity average molecular  weight.
Polydispersity and molecular weight distribution. The
practical significance of molecular weight. Measurement of
molecular weight. End group, viscosity, light scattering,
osmotic and ultra centrifugation method. 6L

B) Analysis and testing of polymers: chemical analysis of
polymer, X-ray diffraction study, microscopy. Thermal
analysis and physical testing-tencile strength. Fatigue
impact. Tear resistance. Hardness and abrasion resistance.

6L
Unit-III Structure and properties of Polymers:

A) Morphology and order in crystalline polymers, configuration
of polymers chains. Crystal structure of polymers.
Morphology of crystalline polymers, strain induced
morphology, crystallization and melting. 6L.

B) Properties and structure: Physical properties, crystalline
melting point, Tm-melting point of homogeneous serious,
effect of chain flexibility and other steric factors. Entropy
and heat of fusion, the glass transition temperature, the
relation between Tg and Tm. Effect of molecular weight,
diluents, chemical structures, chain topology, branching
and crossing linking. Property requirements and polymer
utilization. Numericals. 6L

Unit-IV A) Polymer composites: Polymer matrix material, reinforcement,
properties of composite and compost system. Fabrication
of polymer composite, processing science and quality
assurance of composites, environmental effect on
composites, Smart composites. 6L

B) Polyethylene, polyvinyl chloride, polyamide, polyester,
phenolic resin, epoxy resin and silicon polymer, Functional
polymer: electrically conducting polymer. 6L

Unit-V A) Polymer degradation: Definition, Types: thermal,
mechanical, degradation by ultrasonic waves, photo
degradation, degradation by high-energy radiations,
oxidative and hydrolytic degradation. 6L
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B) Polymer reactions: Hydrolysis, acetolysis, aminolysis,

hydrogenation, addition and substitution reaction, reaction
o0f various specific groups, cyclation reaction and cross
linked reactions, reaction leading to graft and block
copolymers, miscellaneous reactions. 6L

List of Books:
1) A Text Book of Polymer Science by Billmeyer, Jr. Wiley
2) Polymer Science by V.R.Gowarikar, N. V. Vishwanathan & J.

Sreedhar, Wiley Estern.
3) Physical Chemistry Polymers by D.D. Deshapande, Tata McGraw

Hill
4) Principles of Physical Chemistry by P.J.Flory, Cornal University

Press
5) Introduction to Polymer Chemistry by R.B. Seymour, McGraw Hill.
6) A Practical Course in Polymer Chemistry by S.J. Pnnea, Program

press.
7) Polymer Composite by M.C. Gupta & A.P. Gupta. New Age

International Publication.

SemesterIII
Paper XI

Special Paper-I

Industrial Chemistry (Heat Transfer, Unit Operations and
Material Balances)

60hrs (4hrs/week). 12hrs/unit      50 Marks
 Unit-I : 12L

A) Fundamentals of Heat transfer:
Methods of heat transfer, Fourier’s law, Newton’s law, heat
transfer by conductance, by convection and by radiation.
Heat exchanger, types of heat exchanger, overall heat

transfer co-efficient, double pipe heat exchanger, Shell &
tube type etc.

B) Fluid flow :
Fluid flow phenomenon, introduction, Laminar flow,
Turbulant flow, Reynolds number, Bernoulls equation, fans,
blowers, compressors, pumps etc.

Unit-II : Unit Operations: 12L
A) Distillation: Flash distillation, differential distillation,

rectification, plate columns, packed columns.

B) Gas Absorption : Introduction, equipments, packed
columns, spray column mechanically agitated contactors.

C) Evaporation : Introduction, short tube evaporator, forced
circulation evaporator, falling film, climbing film, agitated
evaporators.

D) Filtration : Introduction, Filter media, filter aids, equipments
sparkler     filter, sand filters, bag filters, rotary drum filter
etc.centrifuge.

E) Crystallisation : Introduction, silubility, supersaturation,
nucleation, crystal growth, equipments tank crystallizer,
Swenson-Walker crystallizer, Oslo cystallizer.

F) Drying: Introduction, free moisture, bound moisture, drying
curve, equipments: tray dryer, fluid bed dryer, drum dryer

Unit-III : Material Balances 12L
Material balance without chemical reactions, flow diagram,
without recycle or by-pass for above processes.
Material balances involving chemical reactions, Concept
of limiting reactant, conversion, purge operation and energy
balance.

 Unit-IV :    Catalysis 12L
Introduction, types, homogeneous & heterogeneous, Basic
Principles,mechanism, factors affecting the performance,
Introduction to phase transfer catalysis.
Industrial catalysts : Raney nickel, other forms of nickel,
palldium and Supported palladium, copper chromate,
vanadium & Platinum basecatalyst.
Aluminium alkoxides, titanium tetrachloride & titanates
Titanium dioxide & Zeigler Natta catalyst and zeolite
Catalysts.

Unit-V : Materials of construction for chemical  plant. 12L
A) Metals and Alloys : Copper, Aluminium, Nickel, titanium

and their alloys. Mechanical & chemical  properties and
their applications.

B) Corrosion : Types of corrosion relevant  to chemical
industries, mechanism & prevention methods.

C) Polymeric Materials: Industrial polymer and composite
materials, their constitution, chemical and physical
properties, industrial applications.

List of Books-
1) Heat transfer By Arora and Damkondwar, Pune
2) Heat and Mass transfer by A, G. Gavane, Nirali Prakashan. Pune

VOL I & II
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3) McCabe and Smith, Unit operations of Chemical Engineering,

McGraw Hill.
4) Budger and Banchero, Introduction to Chemical Engineering

McGraw Hill. McGraw Hill.
5) Text Book of Industrial Chemistry Pragti Agencies Pune 2
6) Engineering Chemistry By Dr. S. S. Dara.
7) Catalysis in theory and practices, Ridder E. K. and Taylor H. S.
8) Phase transfer catalysis, Principles and techniques, Starles C.
9) Surface Chemistry by J. J. Bikermann, Academic Press.
10) Physical Chemistry of Surfaces, A. W. Aclamson.
11) Material science, O. P. Khanna, Khanna Publishers, Delhi

SemesterIII
Paper XII

Sp.Paper-II
Industrial Chemistry (Processes Economics And

Industrial Management)
60hrs (4hrs/week). 12hrs/unit       50 Marks
Unit-I : Manufacture of Heavy Chemicals 12L

Chemical processes for the manufacture of Heavy chemicals
like- soda ash, bicarbonates, chlorine, caustic soda,
bleaching power, calcium carbides and acids like H2SO4,
HCl, HNO3 H3PO4.

Unit-II : 12L
A) Industrial Gases:  Heavy chemicals and production of gases.

Chemistry, manufacture, storage, hazards & uses.-
Hydrogen, Oxygen, nitrogen, carbon dioxide, chlorine,
flurine, SO2 , phosgene, acetylene, argon, neon & helium.

B) Fertilizers: Fertilizer industries in India, Manufacture of
Ammonium salts, Urea, nitrates, Ammonia, Nitrogeneous
fertilizers, phophatic fertilizers, superphospates, complex
fertilizers, nitrogen fixation.

Unit-III: 12L
A) Cement: Types of cement, manufacture- processes, and

setting of cements.
B) Glass: Types, their composition & properties, manufacture

of glass  fitness, optical glass, coloured glasses, lead glass
and neutron absorbing glass.

C) Ceramics: Introduction, types, manufacturing process,
applications & refractrories.

Unit-IV :     Chemical Process Economics 12L
Factors involved in project cost, estimation methods
employed for the estimation of capital investment.

Mathods of determining depreciation.
Competitive & monopoly markets, some aspects of
marketing profitability criterion.
Economics of selecting alternatives.
Break even point, production scheduling

Unit-V: A) Industrial Management 12L
Concept of scientific management in industry.
Fuctions of management : Decision making, planning,
organizing, Material management, Inventory control,
Information system & decision making.

B) Safety :
General occupational safety, flammble materials, Handling,
fuel fighting equipments, control measures for Toxic
chemicals. Safety with chemical engineering operations,
hazardous chemicals process. Safety in Labortories and
pilot plant. Safety in transportation & storage of chemicals,
management of safety & loss prevention.

List of Books-
1. Charles E. Dryden, Outline of Chemical Technology Edited by M.

Gopal Rao and Marshall Siting, East West Press 2nd Edition 1973.
2. Manual of Chemical Technology VOL I & II by Venketesharul

Educational Development Center. IIT Madras,1977.
3. Chemical Process Industries  by R. N. Shreves and M. J. A. Brink.

McGraw Hill Ltd. 4th Edition 12977.
4. Economics of chemical industry, Hempel E. M.
5. Industrial organization and management, Bethal L. L.

Semester III
Paper XI

 Analytical Chemistry
(Advance Separation Techniques)

Total Lectures: 60Hrs, 4Hrsper week, 12Hrs/unit   Total Marks-80

Unit-I :                                                                                                                            12L
Separation Methods: – Filtration, precipration, distillation,
molecular seive,          dialysis, Reverse osmosis, Ring oven
methods, relative merit &   demerit. Purification Techniques
(Solid organic compounds, liquids etc.) Criteria of purity.
Theory of chromatography, Classification, principles of
chromatography, Van Deemeters Equation, Plate
theory,significance of E,DV,Dw. Techniques of
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chromatographic separation gradient,isocranic, selective
specifc separation,types of chromatographic methods

Unit-II    :                                                                                                                          12L
Gas Chromatography:-
Introduction to different types of gas chromatography, How
does it differ from liquid chromatography .Principles of gas
chromatography, plate theory of gas chromatography,
Instrumentation for gas chromatography, working gas
chromatography, application of gas chromatography,
programmed temperature chromatography, flow programming
chromatography, gas-solid chromatography, Columns for
Gas Chromatography, choice of columns, polarity indices,
Gas chromatography and Chirality.
 Ion chromatography –Principal, structure and characteristics
of resins, eluent, suppressor columns and detectors used in
ion chromatography, analytical applications, environmental
speciation by ion chromatography and applications
.Hyphenated techniques in Chromatography.

Unit-III   :                                                                                                                     12L
Gel Filtration:-
Introduction, types of gels, techniques used in equilibrium
studies, estimating size parameters, molecular
wt.determinations separating plant aspects.
Electrophoresis-Theory and classification, factors affecting
mobility,     macromolecularsize and charge interactions with
supporting electrolyte, pH and concentrationdiscontinuities,
Factors affecting electrophoresis phenomena-electrolysis,
electrosomosis,temperature and supporting media.
Instrumentation, methodology, Preparation of gelstainingand
destaining, preparative zone electrophoresis, continuous
electrophoresis andApplications.
Capillary Electrophoresis-Principle, theory, instrumentation,
sample preparation andapplications, Capillary
electrochromatography and Miscellar electrokinetic
capillarychromatography

Unit-IV :                                                                                                                             12L
Membrane-Based Methods:-Dialysis-working of techniques,
membranes, general       consideration of diffusion, Donnan
Membrane equilibrium and Applications.
Electrodialysis- working of techniques, membranes,
Electrodialysis cells and Applications.

Ultrafiltration-  working of techniques, membranes, non-
gelatinous membranes and Applications. Dialysis compared
with other membrane-separation methods.
Other Separation Methods:-Ultracentrifugation-Principle,
sedimentation constant, sedimentation equilibrium,
sedimentation velocity, methodology and applications.
Zone refining- Principle, zone leveling and applications

Unit-V :                                                                                                                              12L
Kinetic Methods of analysis-
Theoretical basis of kinetic methods of analysis, Rates of
chemical reactions, rate laws, first order,second order
kinetics,psudo first order and second order reactions,, factors
affecting rate of reaction, , methods of determining amount
of the substance (tangent method) fix time and concentration
method, addition method, oxidation reactions of H2O2
(thiosulphate, iodide, unimol), enzyme catalyzed reaction,
inhibition and activation. Types of kinetic methods,
differantial and integral, applications.

Books Suggested :
1. Basic Concept in Analytical chemistry, by S.M. Khopkar.
2. Day & Underwood: Quantitative Analysis.
3. A. I. Vogel A Text book of Quantitative inorganic Chemistry,

ELBS, London.
4. Analyticl Chemistry,D.C.Das,PHI Learning Pvt.Ltd,New Delhi
5. Chromatography. By E Heftman, 5th edition, part-A and part-B,

Elsewhere Science Publisher, 1992
6. S. Wilson & P. Jones: Chemical Analysis Vol I
7. Chromatography Today. By C F Poole and S K Poole, Elsewhere

Science Publisher, 1991.
8. H.H.Willard, L.L.Merritt and J.A.Dean: Instrumental Methods of

Analysis (Van Nostrand).
9. B. L. Krayer, H. H. Willard. L. Merrit, J. A. Dean & F. A. Settle:

Instrumental Methods of Analysis (CBS Publishers, Delhi, 1986)
10. Analytical Chemistry. By G D Christian 4th edition, John Wiley and

Sons, 198611. L. R. Shyder & C. H. Harvath: An Introduction to
Separation Science (Wiley Interscience)

12. F. J. Wicher Robert: Standard Methods Chemical Analysis.
13. G. L. Davis Krupadanam, D. Vijaya Prasad, K. Varaprasad Rao,

KLN Reddy, C. Sudhakar, Analytical chemistry.
14. R. D. Budhiraja Separation Chemistry, New Age.
15. R.L.Peesok and L.D.Shield: Modern Methods of Chemical

Analysis.
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16 Electrophoresis- Analytical Chemistry. Open Learning by M

Melvin John Wiley and Sons.1987
17 Analytical Chemistry, S.P.J. Higson, , Oxford University Press
18. Chemical Separations and Measurement; Theory and Practice,

D.G.Peters, J.M.Hayes and  G.M.Hieftje, Saunders Golden Sunburst
Series.

Semester III
Paper XII

 Analytical Chemistry (Special Paper-II)
Recent Advances in analytical chemistry

Total Lectures: 60Hrs, 4Hrsper week, 12Hrs/unit   Total Marks-80

Unit-I : 12L
High Performance liquid Chromatography:-
Principles, Instrumentation, Pumping systems, sample
injection system, Columns and columns packings,Stationary
support in HPLC, applications, Validation of HPLC method .
Preparative HPLC, Fast HPLC, Trouble shooting in HPLC,
Flash chromatography, Capillary HPLC
Super critical fluid  chromatography,
Introduction,properties of super critical fluids, characteristics
of super critical fluid, Instrumentation and applications of
SFC, Comparison of HPLC with SFC..
Super critical fluid  extraction-Introduction,advantages of
SFE,instrumenation ,supercritical fluid choice,offline and on-
line extraction and application.

Unit-II : 12L
Functional group analysis- terminal methylene group, nitro
and Grignard reagent       by titrimetry.Analytical organic
reagents, specificity, selectivity, sensitivity, stability,
masking, demasking, types of organic reagents and priciples
opf underlying the uses of 2-pyridylazo-nathtol (PAN),
dithizone, 8- hydroxyquinoline, magneson I & II phenyl
arsonic acid, rubeanic acid and ethylene-diamine tetraacetic
acid EDTA.

Unit-III :    Recent advances in Analytical chemistry:- 12L
Ultra purity, ultra trace analysis, laboratory designing,
purifications of reagents, pre-concentration techniques,
methods of trace analysis such as NAA, XRF, EDX,AAS,
and ICP.  High purity materials for electronics industry,
contamination, control during analytical operations.
Importance of speciation analysis

Unit-IV : 12L
Partical size determination- Introduction, low angle light
scattering, instrumentation, theoretical models and
application.Dynamic light scattering-principles,
instrumentation ans applications.Photosedimentation-
settling velocity and partical size, instrumentation and
applications.
Surface charactenzation by spectroscopy & microscopy:-
Introduction to the study of surfaces, types of surface
measurements,spectroscopic surface methods, general
techniques in surface spectroscopy,sampling of
surfaces,surface contamination. Scanning   electron
microscopy (SEM) and  scanning probe microscopy.

Unit-V : 12L
Sensors:-
Glass membrane electrodes-solid state sensors-liquid
membrane electrodes-gas sensing and enzyme electrodes-
interferences-ion activity evaluation method-measurement
of pH-glass electrode for pH measurements-electrometric
measurement of pH. Bio-sensors-principles, types and
applications

Book Suggested:
1. Analytical chemistry- Problems and Solution- S. M. Khopkar,

New Age International Publication.
2. Day & Underwood: Quantitative Analysis.
3. Findley: Practical Physical Chemistry:
4. Vogel A Text book of Quantitative inorganic Chemistry, ELBS,

London.
5. Strouts Galfillal: Analytical Y. Lyalikov: Physocochemical

Analysis
6. S. M.Khopkar:Basic concep in Analytical Chemistry
7. Meites and Thomas: Advance Analytical Chemistry. (Mc Graw

Hill)
8. H.H.Willard ,L.L.Merritt and J.A.Dean: Instrumental Methods of

Analysis (Van Nostrand).
9. B. L. Krayer, H. H. Willard. L. Merrit, J. A. Dean & F. A. Settle:

Instrumental Methods of Analysis (CBS Publishers, Delhi, 1986)
10. R. D. Brown Instrumental Methods of Chemical Analysis ,McGraw

Hill
11. L. R. Shyder & C. H. Harvath: An Introduction to Separation

Science (Wiley Interscience).
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12. Elemental Analysis of Airborne Particles, Ed. S. Landberger and

M. Creatchman, Gordon and breach Science Publication.
13. Atmospheric pollution, W. Buch, McGraw Hill, New York.
14. Fundamentals of Air Pollution, S. J. Williason, Addison – Wesley

Publishers.
15. Analytical Aspect of Environmental chemistry, D. F. S. Natush

and P. K. Hopke. John Wiley & sons. New York.
16. Analytical chemistry- Problems and Solution- S. M. Khopkar,

New Age.
17. Environmental Chemistry, J.W.Vanloon, Oxford University Press.

Semester III
Practical V

Inorganic Chemistry Practical

Practical Workload 9 Hrs./week          100 Marks
Quantitative Inorganic Analysis:
1) Detection and determination of Ascorbic acid from biological

sample.
2) Determination of Phosphates from plant samples by

spectrophotometry.
3) Determination of iron from pharmaceutical samples and

coordination compounds.
4) Determination of Calcium from given drug sample by

complexometry.
5) Determination of Iron, Calcium and Phosphorus from milk powder.
6) Simultaneous Spectrophotometric determination of-

i) Chromium and Manganese
ii) Titanium and Vanadium.
iii) Cobalt and Chromium

7) Analysis of stainless steel (Cr/Ni)
8) To determine the stability constant and stoichiometry of Ferric-

thiocyanate complex by spectrophotometrically.
9) To study the stoichiometry and stability of Fe+3 salicylate complex

by job’s and mole ratio method spectrophotometrically.
10) Estimate the amount of copper (II) with EDTA photometric titration
11) Determination of capacity of anion and cation exchange resin by

column method.
12) To estimate the amount of magnesium and zinc in the given sample

solution by ion exchange chromatography method.
13) Separation and estimation of Fe2+, Co2+ and Ni2+ by anion

exchanger.
14) Separation and estimation of Halide by anion exchanger.

15) Separation and estimation of-
             i) Cobalt and nickel

ii) Calcium and Zinc and
iii) Zinc and Magnesium by anion exchange.

16) Separation and estimation of Fe3+ and Mg2+ by solvent extraction
17) Solvent extraction by binary mixtures i. e. Al/Mg, Mg/UO2, Cu/Ni,

Cu/Co etc. and quantitative determination by spectrophotometry.
18) Nickel / Molybdenum / tungston/vanadium / Uranium etc by

extractive spectrometric method.
19) Separation, identification and quantitative determination of metal

ions by paper chromatography.
20) Separation and identification of sugars/ honey/halides by paper

chromatography and determination of Rf values
21) Thin layer chromatographic separation, identification and

determination of Rf values –
a. Metal ions (Mn, Co, Ni, Cu, Zn, Cd, Pb, alkali metals etc)
b. Amino acids/ Organic compounds
c. Sulpha drugs in tablets and ointments.

22) Estimation of zinc/metals by fluorimetrically.
23) Nephelometric determinations of sulphate, phosphate, silver.
24) Potentiometric determination of the percentage of sodium

carbonate in  commercial washing soda.
25) Water analysis:

1. Determination of hardness, alkalinity, salinity, Halides,
Fluoride, Nitrite, Nitrate, phosphate and Sulphate.

2. Determination of DO, COD and BOD.
3. Determination of toxic metals viz As, Cd, Pb, Hg, and Ni in

water and wastewater by suitable method.

The Practical examination will be based on the Inorganic Chemistry.
Time: 6-8 hours (one day examination) Marks: 100

I) Exercise -1   (Based on Instrumental) - 40 Marks
II) Exercise-2   (Based on Separation Method) - 40 Marks
III) Record - 10 Marks
IV) Viva- Voce - 10 Marks

Total                                                                                           - 100 Marks

List of Books-
1. Day and Underwood: Quantitative Analysis
2. Vogel A.I: A textbook of quantitative Inorganic analysis, Longman.
3. Flaschka: EDTA Titration
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4. Meites and Thomas: Advanced Analytical Chemistry.
5. Ewing,G.W.: Instrumental Methods of Chemical Analysis,McGraw-

Hill
6. Drago,R.S: Physical Methods in Inorganic Chemistry
7. Christian G.D.: Analytical Chemistry
8. Khopkar S.M.: Basic Concept of Analytical Chemistry.
9. Kolltath and Ligane: Polarography
10. Braun: Instrumental methods of chemical Analysis
11. Willard, Merritt and Dean: Instrumental methods of Chemical

Analysis,Van Nostrand
12. Strouts, Crifillan and Wison: Analytical Chemistry.
13. Skoog S.A.and West D.W.: Fundamental of Analytical Chemistry
14. Dilts R.V.: Analytical Chemistry
15. Jahagirdar D.V.- Experiments in Chemistry
16. Chondhekar T.K.- Systematic Experiments in Physical

Chemistry,Rajbog S.W.,Anjali Pubn.
17. Wlehov G.J.- Standard methods of Chemical analysis, 6th Ed.
18. Ramesh R&Anbu M,Chemical Methods for Environmental

Analyss:Water & Sedient, Macmillion India.

SEMESTER III
ORGANIC

PRACTICAL VI

9 Hours per week Total Hours: 90 hrs. Marks: 100

Unit-I : QUALITATIVE ANALYSIS.
Separation and identification of the components of a mixture
of two organic compounds (two solids, one solids and one
liquid, and all two liquids) using chemical methods or
physical techniques. Purification of the compounds by
crystallization, chromatographic techniques (Minimum of
12 mixtures to be done)

Unit-II : EXTRACTION
1. Isolation of caffine from tea leaves.
2. Isolation of casein from milk.
3. Isolation of lactose from milk.
4. Isolation of nicotine from tobacco.
5. Isolation of piperine from black paper.
6. Isolation of lycopene from tomatoes.
7. Isolation of â-carotene from carrots.

Unit-III : SPECTRAL INTERPRETATION
Structure Elucidation of organic compounds on the basis
of spectral data(UV, IR, 13CNMR and Mass) (Minimum 12
compounds are to be analysed during regular Practical).

Distribution of marks:
Unit I   ....... 40
Unit II …… 20
Unit III 20
Record 10
Viva voce 10

—————————————————
TOTAL 100

—————————————————
Book Suggested :
1. Modern Experimental Organic Chemistry-Royston M. Robert, John

C. Gilbert, Lyu B. Rodewald, S. Wingrove.
2. Experimental Organic Chemistry-  L. M. Harwood, C. I. Moody’
3. Semi-microqualitative Organic analysis-N. D. Cheronis, J. B.

Entrikin, E.M. Wodnett.
4. The Systematic identification of Organic compounds-R.L. Shrine,

D.Y. Curtin.
5. Quantitative Chemical analysis –A.I. Vogel.
6. Vogel’s textbook of quantative analysis (Revised)-J. Bassett, R.C.

Denney, G.H. Jeffery and J. Mendham.
7. Experiment and technique in Oraganic chemistry-D. Pasto, C.

Johnson and M. Miller.
8. Hand book of organic analysis – qualitative and quantitative-H.

Clark, Adward Arnold.
Semester IV
Paper-XIII

SPECTROSCOPY-II

60 Hours (Four hours/week)         12 Hrs. / unit Max.Marks 50

Unit-I : A) Emission spectroscopy based upon plasma: Arc and spark
atomization, spectra from higher energy sources, emission
spectroscopy based upon plasma sources, atomic
fluorescence method based upon plasma atomization.
Emission spectroscopy based upon arc and spark sources.
X-ray fluorescence and its principle, instrumentation and
application in analytical chemistry. 6L
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B) Photoelectron spectroscopy: Basic principle, photoelectric

effect, ionization process,  Koopemanss  theorem PES and
X-PES, PES spectra of simple molecule, ESCA, chemical
information from ESCA. Auger electron spectroscopy-basic
idea. surface characterization by spectroscopy and
microscoipy, (SEM). 6L

Unit-II : A) X-ray diffraction :Interaction of x-ray with matter, scattering
and diffraction. Brags method Debye-Sherrer method of X-
ray structural analysis of crystals, index reflection,
identification of unit cell from systematic absence in
diffraction pattern structure of simple lattice and x-ray
intensities structure factor , its relation to intensity of
electron density procedure for x-ray structure analysis.  4L

B) Electron diffraction : Scattering intensity Vs scattering angle,
wierl equation,    measurment techniques, elucidation of
structure of simple gas phase molecules.Low energy
electron diffraction and stucture of surface. 4L

C) Nutron diffraction: Scattering of neutrons by solids and
liquids magnetic scattering, measurement techniques.
Elucidation of structure of magnetically ordered unit cell.

4L

Unit-III A) Raman spectroscopy: Classical and quantum theories of
raman effects,Pure rotational and vibrational and
vibrationalrotational raman spectra,selection rules,mutual
exclusion Raman spectroscopy,coherent antistokes Raman
spectroscopy (CARS).Applications for the study of active
sites of metalloproteins. 6L

B) Electron Spin Resonance Spectroscopy : Introductiuon
,basic principle.zero field splitting and kramers degeneracy,
factors effecting the “g” values,hyperfying splitting,
determination of “g” values.Instumentation,working of
instruments,sensitivity,concentration,choice of solvent.
presentation of ESR spectra,application of ESR to study
the free radicals,structure determination,reaction
velocities,application to inorganic compounds including
biological system and to inorganic free radicals such as
PH4

-,F2
-,[BH3]

-,determination of oxidation state of
metals,Eldor and Eldor techniques. 6L

Unit-IV : Mossbaur spectroscopy: Basic principle,spectral
parameters and spectrum display.Doppler shift.recoilless
emission of radition.isomer shift,quadrupole
splitting,magnetic hyperfying splitting.application of the
techniques to the studies of 1. Bonding and structure of
Fe+2,and Fe+3 compounds including those of intermediate
spin (2) Sn+2 and Sn+4 compounds - Nature of M-L bond,
coordination number, Structure and (3) Detection of
oxidation state and in equivalent MB atoms. Mossbaur
spectroscopy of Biological Systems. 12L

Unit-V : Structural Problem : Problems based on IR, Mass, UV, PMR,
13C NMR data and structure determination of organic
molecules / inorganic compounds. 12L

Books suggested
1) Spectroscopic identification of organic compound-RM

Silverstein,GC Bassler and TC Morril,John Wally
2) Introduction to NMR spectroscopy-RJ Abrahm,J Fisher and P loftus

Wiely
3) Application of spectroscopy to organic compound-JR Dyer,Printice

Hall
4) Organic spectroscopy-William kemp,ELB with McMillan
5) Spectroscopy of organic molecule-PS Kalsi,Wiley,Esterna,New

Delhi
6) Organic spectroscopy-RT Morrison,and RN Boyd
7) Practical NMR spectroscopy-ML Martin,JJ Delpench, and DJ

Martyin
8) Spectroscopic methods in organic chemistry-DH Willson,I Fleming
9) Fundamentals of molecular spectroscopy-CN Banwell
10) Spectroscopy in organic chemistry-CNR Rao and JR Ferraro
11) Photoelectron  spectroscopy-Baber and Betteridge
12) Electron spin resonance spectroscopy-J Wertz and JR Bolten
13) NMR –Basic principle and application-H Guntur
14) Interpritation of NMR spectra-Roy H Bible
15) Interpritation of IR spectra-NB Coulthop
16) Electron spin resonance theory and applications-W gordy
17) Mass spectrometry organic chemical applications ,JH Banyon
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Semester IV
Paper XIV

General Analytical Chemistry

Total Lectures: 60Hours, 4Hours per week, 12Hours/unit Total Marks: 50

Unit-I : 12L
Radiochemical Methods: Elementary working, principles
of Geiger Muller, Ionisation, proportional and l-ray counters.
Radiotracer techniques, application of radiotracers in
analytical chemistry. Neutron activation analysis (NAA):
Principle, technique and applications in preparation of some
commonly used radioactive isotopes. Isotopic Dilution
Analysis (IDA), substoichiometric IDA, experimental
technique and applications of IDA, advantages and
limitations of IDA and comparison of IDA with NAA.
Principle of Radiometric titrations, types, Experimental
techniques and its applications. Carbon dating. Numericals.

Unit-II : Online Analyzers 12L
Automation in Chemical Analysis: Introduction,
Classification of automated methods, principles and
techniques of auto-analyzers employed for microanalysis
with emphasis on the basis sequences in operational modes
in segmented and non-segmented flow and applications.
Selection of online analyzers.
Flow Injection Analysis: Introduction, principal, theoretical
aspects of FIA, techniques, pretreatment of sample in
packed reactiors, components of FIA apparatus, Factors
affecting FIA and applications for the determination F-, Cl-

PO4
-, SiO3

2- NO2
-+NO3

-,SO4
2-,BO33

-,Ca2+,Mg2+, Al3+, Mn2+,
Cr6+, Fe3+ in water.

Unit-III : Optical Methods Of Analysis: 12L
A) Molecular Luminescence Spectroscopy: Introduction,

Molecular fluorescence, phosphorescence and
Chemiluminescence’s, theory, factors affecting fluorescence
and   phosphorescence, instrumentation and analytical
applications. Applications of fluorimetry. Fluorescence
quenching. Photoacoustic spectroscopy: Theory,
Instrumentation, PAS-gases and condensed systems,
chemical and surface applications. Qualitative and
quantitative analysis.

B) Inductively Coupled Plasma Atomic Emission Spectroscopy
(ICPAES):
Principles, atomization and excitation, ICP-source,
Instrumentation and applications.

Unit-IV: Analysis of Food, Body fluids and Drugs: 12L
A) The chemical and nutritional composition of food: analysis

of trace elements such as Pb, As, Cd in food, Analysis of
Tea, Milk, Spices.Chemical preservation of food, Analysis
of sodium benzoate and sodium metabisulphite, Analysis
of adulterants in food, Analysis of artificial sweeteners in
food and colouring agents.

B) Clinical Chemistry and Drug Analysis: Composition of
blood, collection and preservation of samples, clinical
analysis, serum electrolytes, blood glucose, blood urea
nitrogen, uric acid, albumin, globulin, barbiturates, acid and
alkaline phosphatases. Immunoassay :principles of radio
immunoassy(RIA) and applications. The blood gas analysis
trace elements in the body. Narcotics and dangerous drugs,
classification of drugs, screening by gas and thin layer
chromatography and specrtophotometric measurements

Unit-V : Fuel analysis: 12L
Solid, Liquid and gaseous fuels. Characteristics of ideal
fuels. Ultimate and proximate analysis of coal, heating
values, grading of coal, liquid fuels-flash point, aniline point,
knocking, antiknock compounds, octane number, cetane
number and carbon residue. Gaseous fuels, producer gas
and water gas, determination of calorific value. Analysis of
fuel Gas. Numerical problems.

List of Books-
1. Day and Underwood: Quantitative Analysis
2. A. I. Vogel: A text book of quantitative Inorganic analysis.
3. Flaschka: EDTA Titration
4. Meites and Thomas: Advanced Analytical Chemistry.
5. G. W. Ewing: Instrumental Methods of Chemical Analysis.
6. R. S. Drago: Physical Methods in Inorganic Chemistry
7. G. D. Christian: Analytical Chemistry
8. S. M. Khopkar: Basic Concept of Analytical Chemistry.
9. Kolltath and Ligane: Polarography
10. R.D.Braun: Instrumental methods of chemical Analysis
11. Willard, Merritt and Dean: Instrumental methods of Analysis
12. Strouts, Crifillan and Wison: Analytical Chemistry.
13. J. W. T. Spinks and R. J. Woods: Introduction to Radiation

Chemistry.
14. S. A. Skoog and D. W. West: Fundamental 0f Analytical Chemistry
15. R. V. Dilts: Analytical Chemistry
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Semester IV

Paper-XV
Special Paper-III

Inorganic Chemistry (Photoinorganic & Organometallic Chemistry)

Total Lectures: 60Hrs, 4 Hrs per week, 12 Hrs/unit Total Marks-50

Unit-I : 12L
A) Basics of Photochemistry: Absorption, excitation,

photochemical laws, quantum yield, electronically excited
states-life times-measurements of the times. Flash
photolysis, stopped flow techniques, Energy dissipation
by radiative and no-radiative processes, absorption spectra,
Frank-Condon principles; photochemical stages-primary &
secondary processes.

B) Properties of excited states: Photochemical kinetics,
Calculation of rates of radiative  processes.

Unit-II 12L
A) Excited States of Metal Complexes: Electronically excited

states of metal complexes, charge transfer spectra, charge
transfer excitations, metods for obtaining charge transfer
spectra.

B) Ligand field Photochemistry: photosubstitution, photo
oxidation & photoreduction.
Liability and selectivity, zero vibrational levels of ground
state and excited state, energy content of excited state,
zero-zero spectroscopic energy, development of the
equations for redox potentials of the excited states.

Unit-III 12L
A) Redox reactions by Excited Metal Complexes: Energy

transfer under conditions of weak interaction & strong
interaction – exciplex formation, conditions of excited states
to be useful as redox reactants, excited electron transfer,
metal complexes as attractive candidates (2,2-bipyridine &
1,10-Phenanthroline complexes.), illustration of reducing and
oxidizing character of ruthenium (II); role of spin-orbit
coupling, lie time of these processes. Application of redox
processes of electronically excited states for catalytic
purposes, transformation of low energy reactants in to high-
energy products, chemical energy in to light.

B) Metal Complex Sensitizers: Metal Complex Sensitizers,
electron relay, metal colloid systems, and semiconductor
supported metal or oxide systems, water photolysis,
nitrogen fixation & carbon dioxide reduction.

Unit-IV : 12L
Organotransition Metal Chemistry:
Alkyls and Aryls of Transition Metals:
Types, routes of synthesis, stability & decomposition
pathways of alkyls  & aryls of transition metals.
Organocopper in Organic synthesis.
Compounds of Transition Metal –Carbon Multiple bonds:
Alkylidenes, alkylidynes, low valent carbenes & carbynes–
synthesis, nature of bond, structural characteristics,
nucleophilic  & electrophilic reactions on ligands, role in
organic synthesis.

Unit-V : 12L
Transition Metal Pi Complexes-Carbon multiple bonds.
Nature of bonding, structural characteristics & synthesis,
properties of transition metal pi- Complexes with unsaturated
organic molecules, alkenes alkynes, allyl, diene, dienyl,
arene & trienyl complexes. Application of transition metal,
organometallic intermediates in oraganic synthesis relating
to nucleophilic  & electrophilic attack on ligands, role in
organic synthesis.

Books:
1. Elschenbroich Ch.and Salzer A.: Organometallics, VCH,Weinheim,

NY.
2. Balzani Vand Cavassiti V.:Photochemistry of Coordination

compounds,AP,London
3. Purcell K.F.and KotzJ.C., An Introduction to Inorganic

Chemistry,Holt Sounder,Japan.
4. Rohtagi K.K.and Mukharjee,Fundamentals of

Photochemistry,Wiley eastern
5. Calverts J.G.and Pits.J.N.,Photochemicals of Photochemistry,John

Wiley
6. Wells,Introduction of Photochemistry
7. Paulson,Organometallic Chemistry,Arnold
8. Rochow,Organometallic Chemistry,Reinhold
9. Zeiss,Organometallic Chemistry,Reinhold
10. Gilbert A.and Baggott,J,Essential of Molecular

Photochemistry,Blackwell Sci.Pub.
11. Turro N.J.and Benjamin W.A.,Molecular Photochemistry
12. CoxAand Camp,T.P.Introductory Photochemistry,McGraw-Hill
13. KundallR.P.and GilbertA,Photochemistry, Thomson Nelson Coxon

J and Halton B.,Organic Photochemistry,CambridgeUniversity
Press.
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Semester IV
Paper-XVI

Special paper-IV
Inorganic Chemistry (Materials Chemistry)

Total Lectures: 60Hrs, 4 Hrs per week, 12 Hrs/unit Total Marks-50
Unit-I : Glasses, Ceramics & Composites: 12L

Glass: A general idea of Glassy state, types, their
composition & properties, glass formers & modifiers, optical
glass, coloured glasses, lead glass, neutron absorbing glass.
Ceramics: General introduction, types, manufacturing
process, structure, mechanical properties.

Unit-II 12L
A) Liquid Crystals: Mesomorphic behaviour, thermotropic

liquid crystals, positional order, bond orientational order,
nematics & smectic mesophases; smectic-Nematic transition
clearing temperature-homeotrpic, planer & schlieren textures
twisted nematics, chiral nematics, molecular arrngement in
smectic A & smectic C phases, optical properties of liquid
crystals. Dielectric susceptibility & dielectric constants.
Lyotropic phases & their description of ordering in liquid
crystals.

B) Bio-materials: Biomineralisation, controlled formation of
biological composits, bone & other mineralised tissues,
materials of construction, applications (General aspect
only).

Unit-III : 12L
Nanoparticals & Nanostructural materials :Introduction,
methods of preparation, physical properties, and chemical
properties. Molecular Precursor routes to inorganic solids:-
Introduction, sol-gel chemistry of metal alkoxide, hybrid
organic-inorganic compounds
Nanoporous Materials: Introduction, Zeolites & molecular
sieves, determination of surface acidity, porous lamellar
solids, composition-structure, preparation & applications.

B) Solid State Reaction: General principles, reaction rates,
reaction mechanism, reaction of solids, factors influencing
reactivity, photographic process.

Unit-IV 12L
A) Fertilizers: Classification of fertilizers, nitrogen fertilizers,

phosphate fertilizers, N, P, K fertilizers, H3PO4 production
without using H2SO4.

B) Coordination Polymers:
 Natural polymers and reactions yielding coordination
polymers. Synthesis of coordination polymers. Use of
polymeric ligands in synthesis of coordination polymers.
Metal coordination polymers. Silicon polymers.
Organosilicon polymers. Synthesis and their uses.

Unit-V: 12L
Catalysis: Basic principals, thermodynamic and kinetic
aspects, industrial requirements, classification, theories of
catalysis, homogeneous and heterogeneous catalysis.
Introduction, types & characteristics of substrate-catalyst
interactions, kinetics and energetic aspects of catalysis,
selectivity, stereochemistry, orbital symmetry and reactivity.
Catalytic reactions of coordination and Organometallic
compounds including polymerization activation of small
molecules, addition to multiple bonds, hydrogenation,
Zeigler-Natta polymerization of olefins, hydroformylations,
oxidations, carbonylations and epoxidation.

Books Suggested:
1. Barsoum ,M.W.,Fundamentals of Ceramics,McGraw Hill ,New Delhi
2. Ashcroft ,N.W. and Mermin,N.D.,Solid Stae Physics,Saunders

College
3. Callister  W.D.,Material Science and Engineering,An

Introduction,Wiley
4. Keer,H.H,Principals of Solid State,Wiley Eastern
5. Anderson J.C.,Lever K.D.,Alexander J.M and Rawlings,R.D.,ELBS
6. Gray G.W.Ed.Thermotropic Liquid Crystals,John Wiley
7. Kelkar and Hatz Handbook of Liquid Crystals,Chemie Verlag.
8. Kalbunde K.I.,Nanoscale Materials in Chemistry,John Wiley,NY.
9. Shull R.D.,McMichael R.D. and Swartzendrub L.J.,Studies of

Magnetic Properties of Fine particals and their relevance to
Mataerials Science, Elsevier Pub.Amsterdam

10. Breck D.W.,Zeolite Molecular Sieves:Structure Chemistry and
Use,WileyChichester,Eng.

11. M o r r i s h A . H . , H a n e d a K . , Z h o u X . Z . I n N a n o p h a s e
Materials:synthesis,properties,applications,Kulwer,London.
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Semester IV

Paper XV
Special Paper-III

Organic Chemistry (Organic Synthesis: II)

Total Lectures: 60Hrs, 4 Hrs per week, 12 Hrs/unit Total Marks-50

Unit-I : A) Chemo and Regio Selectivity. 6L
             Selectivity in organic synthesis, chemo and regio

selectivity,stereoselective and  stereospecific reactions,
Kinetic and Thermodynamic control in reaction.

B) Application of organometallics in organic synthesis.
Use of Organometallic compounds of Mg, Li, Zn, B,Sn and
organocopper compounds in organic synthesis
.Organotrasition metal reagents of C R,Fe,Co,Rh,Ni and Pd.

6L
Unit-II : Designing the synthesis based on retrosynthetic analysis

12L
A disconnection  approach to the synthesis of organic
compound. Different consideration in designing target
molecule,concept of synthonss, FGI, Chemoselectivity,
regioselectivity, specificity, stereoselectivity, general
strategy choosing a disconnection.Types of bond
disconnection, some of the applications of these concepts
in designing the synthesis of common impotant class of
the compounds.

Unit-III : A) Protection and Deprotection of functional groups
12L

Protection and deprotection of functional groups
like,hydroxyl,amino,carbonyl and carboxylic acids groups,
techniques employed for these.

B) Phase Transfer Catalysis and Crown ethers. Their methods
of preparation and application in Organic Synthesis,
Mechanism of Phase transfer reaction.

Unit-IV A) Selective Oraganic Name Reaction 12L
Stark-Enamine reaction,Michel addition ,Favorski reaction,
Mannich reaction, Sharpless asymmetric epoxidation ,Ene
reaction, Baeyer –Villeger reaction.

B) Reagents in Organic Synthesis: Use of following reagents
in Synthesis and functional group transformations such as
complex metal hydrides, Gillmen reagents, Lithium dialkyl
cuprate LDA, DCC, Trimethyl silyl Iodide, Tributyl Tin
hydride, Woodward and Prevost Hydroxylation, DDQ,
Peterson Synthesis, Wilkinson’s Catalyst, Becker Yeast.

Unit-V: A) Polynuclear Hydrocarbons: 12L
Introduction, Comparative study of the aromatic character
of linear and nonlinear Ortho fused Polynuclear
Hydrocarbon. General methods of preparation of fluorine,
anthracene and phenanthrene.

B) Heterocyclic Compounds:
Nomenclature and familiarity with the heterocyclic ring (3-
7 members containing up to 3 heteroatoms. Detailed
chemistry of Pyrozole, imidazole, oxazole, thiazole, thiazine,
pyrimidines, pyrazines and zepines

Books suggested.
1) Principle of organic synthesis. ROC Norman & JM coxon
2) Modern synthetic reaction. H.O.House  W.A.Benjamin
3) Organic synthesis,The disconnection approach-S.Warren
4) Designing organic synthesis-S.Warren
5) Some modern methods of organic synthesis-W.carruthers,
6) Advance organic reaction.Mechanism & structure-Jerry march
7) Advance organic chemistry Part-B-F.A.caray & RJ

sundberg,plenum P.
8) Organic reaction and their mechanism-PS kalsi
9) Protective group in organic synthesis-TW Greene,& PGM
10) The chemistry of organo phpsphorous-AJ kirbi,&SG Warren
11) Organo silicon compound-C.Eabon
12) Organic synthesis via Boranes-HC.Brown
13) Organo borane chemistry-TP onak
14) Organic chemistry of boron-W. gerrard
15) Fundamentals of photochemistry-KK Rohatgi & Mukharji
16) Photochemistry-Cundau & Gilbert
17) Aspects of organic phoptochemistry-WM horspoot
18) Phptochemistry-JD calvert
19) Photochemistry-RP Wayne

SEMESTER –IV
Paper XVI

ORGANIC CHEMISTRY (Natural Product-II)

Unit-I  : Synthesis Polymers and Rubbers - 12L
A) Synthesis Polymers- Introduction, types of polymerization,

Mechanism of condensation Polymerization, Addition
polymerization free radical cationic, anionic and co-
polymerization, chain transfer agents, stereoregulated
polymers. Atactic, Isotactic and syndiotactic polymers.
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B) Study of synthetic Rubbers: Buna S SBR, cold rubber, Buna

N,NBR,Butyl Rubber, polyisoprene, ployurethanes,
vulcanization mechanism,foaming agents,  plasticizers,
statrilizers, silicones.

Unit-II : General aspects of drug: 12L
Historical, Definations used in drug chemistry-pharmacy,
pharmacology, pharmacodynamics, pharmacodynamic
agents,metabolite and antimetabolites,gram positive and
gram negative Bacteria, Virus, Actinomucetes, Mutation,
Chemotherapy, Nomenclature of medicinal compounds.
Classification of drugs on basis of their
Therapeutic actions.
1. Chemotherapeutic agents
2. Pharmacodynamic agents

Mechanism of Chemotherapeutic action:
1. Biological defences
2. Chemical defences

a) Surface active agents
b) Metabolic Antagonism

Assay of Drugs:
1. Chemical assay
2. Biological assay
3. Immunological assay

Unit-III DRUGS DESIGN: 12L
Development of new drugs, procedures followed in drug
design. Concept Of lead compound and modification
concept of Prodrugs and Softdrugs structure activity
relationship (SAR) Factors affecting bioactivity resonance,
inductive effect,  isosterism, Biosterism, Spatial
consideration, theories of drug activity occupancy theory,
Rate theory induced tit theory, Quantitative structure
activity relationship.
History and development of QASAR, Concept of drug
receptor interaction,Physico-Chemical parameter.
Lipophilicity, Partition coefficient Electronic ionization
constants,Steric Shelton and surface activity parameters
and redox potential. Free Wilson analysis, Hansch analysis
LD-50,ED-50(Mathematical derivatives of equations
included)

Unit-IV : MEDICINAL CHEMISTRY 12L
A) Antibiotics: Introduction, Penicillin V And G, Streptomycin,

Chloram phenicol, Tetracyclins.

B) Antimalerial : Chemotherapy of maleria, Aminoquinolines,
pamaquine,chloroquineand sulphones.

C) Antipyretic and Analgesic: Aspirin, salol, phenacetin,
antipyrin.

Unit-V: Vitamin and Natural Pigments 12L
A) Vitamins: Structure determination and chemistry of Thiamine

(Vitamin D) Ascorbic acid (Vitamin C) Vitamin E and A.
B) Natural Pigments: Chemistry of Carotenes, anthocyarins,

General study of porphyrins, structure and synthesis of
Hemoglobin and chlorophyll.

Books suggested :
1) Chemistry of alkloids-SW Pelletier.
2) Chemistry of steroids-LF fisher & M fisher.
3) The molecules of nature-JB hendricsion.
4) Biogenesis of natural compound-benfield
5) Natural product chemistry & biological significance,J.Mann,RS

devison,JB hobbs,DV Banthripde & JB horborne.
6) Introduction to flavonoids-BA Bohm, Harwood
7) Chemistry of naturally occurring quinines-RH Thomson
8) The systematic identification of flavonoids-marby, markham,

&thomos
9) Text book of organic medicinal chemistry-wilson,geswold
10) Medicinal chemistry Vil I &II-Burger
11) Synthetic organic chemistry-Gurudeep chatwal.
12) Organic chemistry of natural products Vol I &II-OP agrawal
13) Organic chemistry of natural products-Gurudeep chatwal
14) A textbook of pharmaceitical chemistry-Jayshree Ghosh
15) Synthetic dyes series-venkatraman
16) Chemistry process industries-shreve & brink
17) Principal of modern heterocyclic chemistry-LA paquelte
18) Heterocyclic chemistry-J Joule &G smith
19) Heterocyclic chemistry-morton
20) An introduction to chemistry of heterocyclic compound-JB

acheson
21) Introduction to medicinal chemistry-A gringuadge
22) Wilson &Gisvold text book of organic medicinal & pharmaceitical

chemistry-Ed.Robert F dorge
23) An introduction to drug design-SS pandey,& JR demmock
24) Goodman and Gilmans pharmacological basis of therapeutics-
25) Stragies for organic drug sythesis & design-D lednicer
26) Polymer science-v govarikar
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27) Principle of polymer chemistry-PJ flory
28) An outline of polymer chemistry-james q.allen
29) Organic polymer chemistry-KJ Saunders.

Semester IV
Paper- XV

Special Paper-III
Physical Chemistry

60 Hours (4-Hours/week) 50 Marks 12 hours/Unit

Unit-I : Liquid Crystals:
A) Mesomorphic behavior, thermotropic liquid crystals,

nematic and sematic meso phases, sematic and nematic
transitions, and clearing temperature, twisted nematics,
cheral nematics molecular arrangement in sematic A and
Sematic C phases, optical properties of liquid crystals

6L
B) General properties of liquids: liquid as dense gases, liquid

as disorder solid, different types of intermolecular forces in
liquids, theory of liquids. 6L.

Unit-II Isotope Effect:
Equilibrium isotope effects, equilibria in solution, primary
kinetic isotope effect, semi classical treatment, quantum
mechanical tunneling, reactions of Muonium, isotope
effects of heavy atoms, secondary kinetic isotope effect.

12L
Unit-III Reactions in solutions:

A) Reaction between ions: Influence of solvent, dielectric
constant & ionic strength, pre-exponential factor, single
sphere activated complex. 6L.

B) Ion dipole & dipole-dipole reaction, Diffusion controlled
reaction, influence of hydrostatic pressure, substitutent and
correlation effect.  Hammett equation, compensation effect,
diffusion controlled reaction: full microscopic and partial
microscopic diffusion controlled and ionic reactions.

6L.
Unit-IV Chemical kinetic methods:

A) Basic principle of chemical relaxation method, chemical
relaxation in two and multi-step systems, thermodynamic
aspect of chemical relaxation. 6L.

B) Experimental methods for relaxation kinetics and
applications: Temperature jump method, electrical field jump
method, ultrasonic relaxation method. 6L.

Unit-V Reaction Dynamics:
A) Molecular dynamical calculations for H + H2, Br + H2, and

more complex reactions. Chemi-luminescence: highly dilute
flames, diffusion flames. 6L

B) Molecular beams: Stripping and rebound mechanism, state
to state kinetics, influence of reactant vibrational energy
and rotational energy, spectroscopy of transition species.

6L

List of Books:
1) Physical chemistry by P.W.Atkins & dePaula 7Th Edition
2) Chemical Kinetics by K.J. Laidler. IIIrd Edition. Pearson Education.
3) Liquid State by J.A. Pryde.
4) Theorotropic Liquid Crystals by G.W. Gray, Wiley
5) Hand Book of Liquid Crystals by Kelkar & Hatz, Chemie Verlag.
6) A Dynamic Liquid State, A. F.M. Barton, Longman.
7) Chemical Kinetics & Dynamics by J.I. Steinfeld, J.S. Francisco &

W.L.Hase. Printice Hall. 1989.
8) Kinetic & Mechanism of Chemical Transformation by J. Rajaram &

J. Kuriacose, McMillion.

Semester IV
Paper- XVI

Special Paper-IV
Physical Chemistry

60 Hours (4-Hours/week) 50 Marks 12 hours/Unit
Unit-I Nuclear Chemistry:

A) General characteristics of radioactive decay, decay kinetics
parent daughter decay growth relationship. a- decay, a-
decay , nuclear de-excitation, Secular and transient
equilibrium, a- particle energy spectrum, Geiger-Nuttal’s Law,
Theory of  a, band g decay process,  6L.

B) Detection and measurement of activity: The electrometer,
the ionization chamber, electro pulse counter, scintillation,
semiconductor, thermo-luminescence and neutron detector.

6L.
Unit-II Nuclear reactions:

Bathe’s notation, types of nuclear reactions, conservation
in nuclear reaction, reaction cross section, compound
nucleus theory, experimental evidence of Bohr’s theory:
Experiments of Ghoshal, of Alexander and Simonoff specific
nuclear reactions, trans uraniens, photonuclear reactions,
thermonuclear reaction, fusion reactors, origin and
evolution of elements. 12L
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Unit-III Nuclear fission:

A) Process of nuclear fission, fission fragments and their mass
and charge distribution. Fission energy, fission cross-
section and threshold. Theory of nuclear fission, fission
neutrons, other types of nuclear fissions. 6L.

B) Nuclear reactors: Nature’s nuclear reactor, Natural Uranium
reactor, classification of reactors critical size of thermal
reactors, the breeder reactors. Reprocessing of spent fuel,
nuclear waste management. 6L.

Unit-IV Radiation Chemistry:
Interaction of radiation with matter, Radiation track spurs
and d-rays, linear energy transfer, Bathes equation for linear
energy transfer, Bremsstrahlung effect. Passage of neutron
through matter, Interaction of g-radiation with matter:
photoelectric effect and Compton effect, pair production
phenomenon, units of measuring radiation absorption,
radiolysis of water, radiolysis of some aqueous solutions.

              12L.
Unit-V A) Radiation dosimetry:  Unit of radiation energy , chemical

dosimeter, Fricke dosimeter and  ceric sulphate dosimeter,
conversion of measured dose values, Distribution prp of
water, free radicals in water,   radiation induced color centers
in crystals. 6L.

B) Applications of radioactivity: Probing by isotopes, the
Szilard-Chalmers reaction, cow and milk system. Principle
and applications of radioisotopes as tracers, radioisotopes
as source of electricity. 6L.

List of Books:
1) Introduction to radiation chemistry by J.W.T. Spinks and

R.J.Woods.
2) Essentials of Nuclear chemistry by S.J.Arnikar.

Semester IV
Paper XV

Special Paper-III
(Unit Processes)

Industrial Chemistry
60hrs (4hrs/week). 12hrs/unit       50 Marks
Unit-I A) Nitration:  Introduction, nitrating agents, equipment for

nitration, manufacture of nitrobenzene, Ortho and para
nitrochlorobenzene.

B) Amination by reduction: Introduction, methods of
reduction metal & acid, sulphide   reduction, metal & alkali
reduction, manufacture of aniline, meta nitro aniline

C) Halogenation: introduction, reagents of halogenation,
aromatic halogenation, manufacture of chlorobenzene,
dichlorofluromethane

Unit-II A) Sulphonation: introduction, sulphonating agents, factor
affecting sulphonation, equipment, manufacture of benzene
sulphonic acid, sulphonation of anthraquinone

B) Oxidation: introduction, oxidizing agents, vapour & liquid
phase oxidation, manufacture of acetic acid, acetaldehyde,
benzoic acid.

C) Hydrogenation: introduction, catalyst used for
hydrogenation, hydrogenation of vegetable oil,
manufacture of methanol,

Unit-III A) Esterification: Introduction, esterification by organic acids,
esters by adding unsaturated systems, manufacture of ethyl
acetate, cellulose acetate.

B) Hydrolysis: introduction, hydrolysis agents, acid
hydrolysis alkali hydrolysis, enzymatic hydrolysis, factors
affecting hydrolysis,.

C)  Alkylaion: Introduction, alkylting agents, factors affecting
alkylation, manufacture of ethyl benzene, phenyl ethyl
alcohol

 Unit-IV -  Petroleum Refining and Petrochemical Technology :
A) Petroleum refining practice
- Petroleum Refining in India
- Indian Standards for Motor gasoline, Kerosene and Diesel
- Atmospheric and vacuum distillation of crude
- Petroleum coking and visbreking
- Fluidised catalytic cracking, catalytic reforming, catalytic

alkylation, catalytic isomerisation.
- Hydrocracking & Hydotreating
- Lube processing.
B) Petrochemical Industry :
- Petrochemical Industry in India
- Petrochemical Feed stocks.
- Naphtha cracking & separation and purification of olefins

to get ethylene, propylene, butylenes etc.
- Manufacture of BTX aromatics
- Butadiene & Xylenes separation techniques.
- Important monomers like, Styrene, DMT & Caprolactum.
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Unit-V  -    Polymers

1) Nomenclature, classification of polymer : Natural and
synthetic polymers,    organic and inorganic polymers,
thermoplastic and thermosetting polymers, plastic
elastomers, fibres and liquid resin, block & graft copolymers.

2) Types of polymerization: Addition (chain) :
Polymerization- free radical, ionic, coordination and their
mechanism, condensation (step) polymerization
polycondensation, polyaddition, ring opening, linear and
cross-linked and their mechanism, copolymerisation.

3) Techniques of polymerization : Bulk, solution, suspension
and emulsion polymerization.

4) Molecular weight and size : Number-average and weight-
average molecular weights viscosity-average molecular
weight, degree of polymerization, significance of polymer
molecular weight, size of polymer molecule; molecular
weight determination: by Osmometry (membrane & vapour
phase), end group analysis, viscometry and light scattering
methods.

5) Physical characteristics of polymers : Glass transition
temperature and crystallinity of polymer, Determination of
Glass transition temperature.

6) Manufacturing, properties and uses of following polymers:
      i) Natural and synthetic rubber

ii) Synthetic fibers – polyesters, polyamides, rayons
      iii)  Synthetic plastics : Polyoliefins, polyurathanes
      iv) Silicones

List of Books-
1. Unit Process in Organic Synthesis, by P. H. Grogins
2. Modern Petroleum Technology by G. D. Hobson and W. Pohl.
3. Petroleum refining and engineering by W. L. Nelson.
4. Petroleum refining technology and economics by J. H. Gary and G.

E. Hardwork.
5. The Petroleum chemical industry by Goldsteim andWaddams.
6. Petroleum processing handbook by W. E. Bland and R. L. Davidson.
7. The Text book on Petrochemical by Dr. B. K. Bhaskar Rao, Khanna

Publishers New Delhi.
8. Modern Petroleum refining Processes by Dr. B. K. Bhaskar Rao,

Oxford, IBH, 1984
9. Petroleum product handbook, V. B. Guthrie.
10. Textbook of polymer science by F. Bill Mayer, Wiley Inter Science.

11. Polymer Science by V. Govarikar, N. Viswanathan and J. Sreedhar,
New Age International (P) Ltd. Publishers New Delhi

12. Physical chemistry of polymers by D. D. Deshpande, Tata McGraw
Hill.

13. Principles of polymer chemistry By P. J. Flory, Cornell Univ. Press.
14. Introduction to polymer chemistry by R. B. Seymour McGraw Hill.
15. A Practical Course in polymer chemistry by S. J. Pnnea, Pergamon

press.
16. Labortary preparation of macro chemistry by E. M. M. Effery

McGraw Hill.

Semester IV
Paper XVI

Special Paper-IV
(Chemical Processes Industries)

Industrial Chemistry
60hrs (4hrs/week). 12hrs/unit 50 Marks
Unit-I : Dyes 12L

i) Chemistry of dyes :- Introduction, classification of dyes on
the basis of structure and the mode of application to the
fibre. Colour and chemical constitution of dyes. General
methods of preparation of important azodyes, Cyanindyes
and anthraquinone vat dyes.

ii) Chemistry of intermediates :- Introduction to the history of
dyes. Natural to synthetic dyes.
1) Manufacturing, properties and uses of following

polymers:
i)   Natural and synthetic rubber
ii)  Synthetic fibers – polyesters, polyamides, rayons
iii) Synthetic plastics : Polyoliefins, polyurathanes
iv) Silicones

Mediates: - chloronitrobeneze Nitroanilines,
diaminobenzenes.
Napthalene intermediates :- Napthyl sulphuric acids, Naphyl
amine sulphuric acids.
Mescallaneous
i) Amino anthraquinones, methyl & methylamino

anthraquinones, Disperse dye intermediates, disperse
– reactive intermediates.
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ii) Analysis & applications of dyes :- Different methods

used in analysis, Nitrate value determination, Coupling
value, titanius chloride reduction, metal estimations –
Cu, Ni, Cr etc.

Dying methods :- Dying methods for direct, acid, reactive
disperse, vat, cataionic, sulphur, indigo and azoics.

Unit-II :      Sugar Industries 12L
Manufacturing of sugar from sugarcane : Introduction,
agriculcture, harvesting, preparation of cane for mealing,
juice extraction, diffusion, juice purification, evaporation,
crystlisation (production of raw sugar), centrifugation,
sugar refining, decolouring, purification, filtration,
crystlisation grade analysis.
Analysis of bagasse and molasses, byproducts of sugar
industries.

Unit-III :    Pulp and paper industries 12
A) Chemistry of paper making, raw materials-
- physical properties of wood, classification of woods, plants

used in pulp & paper , grass.
- Chemical composition of wood , non-weedy fibers used in

pulping
- Lignin-lignification of wood, chemical aspects of lignin

formation .
- Structure & properties of lignin
B) Pulping:

Preparation of  pulp, wood, cheeps
Manufacture of mechanical pulp, woods used , types ,
grades& uses.
Equipment for ground wood pulping process
Semichemical pulping, wood preparation, digesters
Steam  cooking
Utilisation of secondary fibres.
Rag pulping

C) Bleaching
- bleaching of wood pulp-bleaching practice
- stock preparation-internal sizing of papers
- Filling  paper manufacture - Additives
- types of paper machine - sheet formation
- press section - drying of papers
-cylinder mould type -calendaring
- Speciality papers-injection moulding

Unit-IV : Pharmaceuticals 12L
Product profile study of the following drugs and
intermediates with particular stress on the manufacturing
process engineering problems involved, quality control,
equipment and economics ;
i) Sulpha drugs :- Sulphaguanidine, sulphamethoxazole.
ii) Antimicrobial :- chloramphenicol, streptomycin,

Tetracyclines     cifron.
iii) Anagesic :- anti inflammatory, Acetyl Salicyclic acid,

Ibuprofen, paracetamol.
iv) Vitamin – Vit, A. Vit. B6 ,  Vit. C
v) Barbiturates :- Pentobarbital
vi) Beta- blockers :- proranolol, atenolol, Beta-Nifedine, (

Antihyperpension )
vii) Cardiovscular gent :- Methyldopa, enalaprilmaleate,

Benazeprill.
viii) Antihistamines – Chloropheneramine maleate,
ix) Antidepressants – Resperidone, sertraline
x) Anticancer drugs & antiaids.

Unit-V: Agrochemicals 12L
Inorganic insecticides :- Arsenic insecticides, fluoro
insecticides
Insecticides of plant origins: - Nicotine, nornicotine,
pyrethroids, ratenoids, analagin, allethnin.
Chlorinated hydrocarbon:- DDT, dilan sulphenex, DFDT,
endosulphan.
Organophosphorus Insecticides :-
Dithiophoshoric acid derivatives :- Melathion, dimethoate
, dimecron.
Diphosphoric acid derivatives :- Parathion, methyl
parathion, thiophos, chlorthion, paraoxon.
Pyrophosphoric acid derivatives.
Sulphotepp, sohhradan.
Other organosphosphorus Insecticites.
Isopertox, trichlorofin.
Carbamate insecticides.
Carlang, isolom, phyrolan, bygon.
Fungicides:-
Inorganic Fungicides:-
Sulphur, limesulphur, copper sulphate, Bordeaux paste,
Bordeaux paint, Burgundy, copper oxychlorite.
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Organomercuric compounds:-
Ethyl mercuric chloride, cereasn Dithiocarbamates- Ziram,
thiram,Zinc, captan.
Miscallaneous fungicides :- Polpet, Bavistin

List of Books-
1. Synthetic dyes by Venkatram (VOL I &II)
2. Fundamental processes of dye chemistry, by Fietz.
3. Dyes and Intermediates by Adrahaedt
4. Chemical Process Industries  by R. N. Shreves and M. J. A. Brink.
5. Pulp and paper chemistry and chemical Technology by James P.

Casey
6. The chemistry of cellulose by Emit Ptauseg, John wiley and sons,

New York.
7. Indian Pharmacopoeia, 1985
8. British pharamacopoeia, 1990
9. Textbook of Organic Medicinal and Pharmaceutical Chemistry by

Willson, Jisvold, Dejja, Lippinett Toppan.
10 Essentials of Medicinal Chemistry by Korolkovas and Burkhatter-

Wiley-Interscience.
11. Pharmaceutical Dosage forms
12. Pesticites-Color Publications,P. L. Bombay
13. Elements of Plant Protection by L. L. Pyenson, John Wiley and

sons.
14. Chemistry of Pesticides by N. N. Melnikov Springer-Verlag, New

York
15. Fungicites in Plant Disease control by Y. L. Nines, Oxford and IBH

Publishing company New Dehli.
16. Methods Pesticides Analysis by Sree Ramuly, U. I. Oxford and

IBH Publishers.
17. Charles E. Dryden, Outline of Chemical Technology Edited by M.

Gopal Rao and Marshall Siting, East West Press 2nd Edition 1973.

Semester-IV
Paper XV

Analytical Chemistry
Analysis of commercial products

Total Lectures: 60Hrs, 4Hrsper week, 12Hrs/unit   Total Marks-80

Unit-I : 12L
Pharmaceutical analysis:-
Requirement of a quality control laboratory for
pharmaceutical units, SOP of sophisticated instruments,

source of impurities in pharmaceutical raw materials such as
chemicals, reagents and solvents, atmospheric and microbial
contaminants, packing errors,chemical instability,container
contamination,physical changes,temperature effects,
manufacturing and storage effects. General manufacturing
processes, stability studies,shelf life fixation for formulated
products.Introduction to pharmaceutical formulations,
Standardization, Evaluation analysis of common drugs,
Antibiotics-Chloramphenicol, Ampicilline, Terramycine.
Vitamins- Vitamin B12, B6, Vitamin K
Sulpha drugs-Sulphaguandine, Sulphapyrazine,
Sulphanilamide Analysis of common drugs (aspirin,
paracetamol etc..)

Unit-II : 12L
a) Analysis of petroleum and petroleum products-
Introduction,constituents and fractionation,Quality control
requirements of petrol and petroleum products, safety and
hazarodous aspects .Analysis of petroleum products-specific
gravity,viscosity,doctor test,sulphuric acid absorption,aniline
point,vapour pressur and colour determination,cloud
point,pour point.Determination of water,neutralization
value,ash content estimation of sulphur and lead in petrol.
b) Analysis of Explosive -General methods,heat of
explosion,hygroscopicity,moisture by Karl Fischer
titration,qualitative tests of explosives,qualitataive analysis
of explosive mixtures,Dynamites .Blasting caps and electric
detonators,primers,liquid propellants and solid propellants

Unit-III : 12L
Analysis of Paints,soap and detregents
Analysis of Paints and Pigments-Preliminary inspection of
sample,Test on the total coating.Separation of
pigments,binder and thinner of latex paints,
determination of volatile and non volatile constituents, flash
points, separation of pigments, estimation of binders and
thiners. Modification of binder. Identification and analysis
of thinner.
Analysis of soaps-
General idea of soaps and detergents, sampling,
separation,identification ,  determination of soap
composition-fatty acids,total anhydrous soap and combined
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alkali,potassium,water,determination of inorganic fillers and
soap builders,determaination of other additives.
Analysis of Detergents- types,method of analysis, sampling,
separation,identification  of components ,deternmination of
surfactants, determination of surfactants-anionic, cationic,
non-ionic.  Determination of Abrasives, Ammonia,
Carbonates, Cellulose, Glycerine, Silicates, Sulphates,
Phosphates, moisture content, saponification value.
Analytical techniques used for analysis of soaps and
detergents

Unit-IV : 12L
Forensic Analysis-
General introduction of forensic analysis, sampling,sample
storage,sample dissolution,classification of poisons,lethal
dose,significance of LD-50 and LC-50,general discussion of
poisons with special reference to ode of action of
cyanide,organophosphate and snake venom.
Analytical toxicology:  Isolation, Identification, Estimation
of poisonous materials such as lead,mercury and arsenic in
biological samples.Quantification of drugs, insecticides,
alkaloids and other products of synthetic and natural origin,
ethyl alcohol, methyl alcohol, Zinc phosphides, effects of
Kerosene and cooking gas. General discussion, Diagonosis
and Management of poison, food poisoning, narcotic,
stimulants, paralytic, antihistamine.

Unit-V : 12L
Analysis of cosmetics, creams, lotions and hair dyes:-
a) Composition of creams and lotions:  Determination of

water, propylene glycol, non-volatile matter and ash
content, analysis of borates, carbonates, sulphates,
phosphate, chloride, Titanium and Zinc oxide.

b) Analysis of face powder:  Estimation of boric acid, Mg,
Ca, Zn, Fe, Al and Ba

c) Analysis of deodorants and antiperspirants-
composition,analysis of fats and fatty acids,boric
acid,magnesium,calcium,zinc,iron,titanium,alluminium,phenol,hexachlorophenone,methanamine,sulphonates
and urea.

d) Analysis of ingredients of hair dyes.
e) Analysis of Vanishing cream
f) Analysis of Lipsticks

List of Books-
1. Pharmacoepia of India Volume I and II.
2. Aids to the Analysis of Food and Drug by Nicholls
3. Standard Methods of Chemical Analysis. 6th Ed. Vol I & II

(D.Van.Nostard comp)     by F.J.Welcher
4. Forensic pharmacy by B.S Kuchekar, A.M Khadatare (Nirali

Prakashan)
5. Treatise on Analytical Chemistry Vol..I & II by L.M.Kolthoff.
6. Separation Chemistry in Chemistry and Biochemistry. By Roy

Keller, M Decker Inc
7. G. D. Christian: Analytical Chemistry
8. Handbook of Analysis and Quality, Control for Fruits and

Vegetable Products 2nd Ed Mc.Graw hill) by S.Ranganna.
9. Encyclopedia of Industrial chemical Analysis Vol I to 20 (John

Wiley) Riech
10. Cosmetics by W D Poucher (Three volumes)
11. Willard, Merritt and Dean: Instrumental methods of Analysis
12. Strouts, Crifillan and Wison: Analytical Chemistry.
13 Texbook of Forenisc pharmacy- B. M. Mithal 9th Edn (1993)

National Centre, Calcutta. V. Malik, Drug and Cometics Act.
14. Textbook of Forensic Pharmacy by B M Mithal 9th edition 1993,

National Centre Kolcutta
15. Forensic Pharmacy by B.S Kuchekar, and A.M Khadatare Nirali

Prakshan

Semester-IV
Paper XVI

 Analytical Chemistry (Special Paper-IV)
Applied analytical chemistry

 Total Lectures: 60Hrs, 4Hrsper week, 12Hrs/unit   Total Marks-80
Unit-I : 12L

Agricultural analysis-I
Soil analysis- Classification and composition , Soil formation,
weathering, (especially SRMs), composition soil sampling,
field description of soils, physical analysis,determination of
major and minor constituents,exchange capacity,soil
reaction,chemical analysis as a measure of soil fertility.
Analysis of constituents such as Nitrogen, Phosphorus,
Potassium and micronutrients.
Stock feeds analysis - feeding stuffs,qualitative analysis and
quantitative analysis.
Plant analysis- Preparation of sample, moisture
determination- methods of ashing,methods of plant



analysis- starch, sugars, determination of mineral
constituents (Fe, Mn,Mo, Si, Ca, Mg, P, S, C and N).

Unit-II :    Agricultural Analysis-II 12L
Analysis of Fertilizers-  Sampling, sample preparation.
Analysis of nitrogen, phosphrousand potassium. Nitrogen:
urea nitrogen, total Kjeldahl nitrogen method,
Ammonianitrogen, phosphrous: total phosphrous. available
and non-available, alkalimetricammonium
molybdophosphate method, potassium : potassium by
sodium tetraphenylborate method.
Pesticides and insecticides analysis-Introduction,
classification, Analysis of organochlorine,
organophosphorus and carbonate pesticides, analysis of
DDT, gammexane, endosulphan, zinab, ziram, malathion,
thiram, thiometon, simazine and chloridane . Green
technologies in agriculture industries and water resource
managements

Unit-III 12L
Analysis of minerals, ores and alloys
a) Minerals and ores-Hematite, pyrolusite, ypsum, dolomite

chromate, bauxite, limestone, illmenite and uranium ores.
b) Metal and alloys analysis- iron, different kinds of

iron,steel,Cu-Ni alloy,solder,bronze,aluminium
alloy,ferroallys of
silicon,molybdenum,chromium,titanium and vanadium.

Unit-IV : 12L
Industrial pollution- Sugar industry, paper and pulp industry,
nuclear power plant, polymer drugs, radionuclide analysis,
disposal of wastes and their management.Principles of
decomposition Biodegradability, classification of hazardous
substances andwater, chemical classes of hazardous wastes,
hazardous substances to health betterindustrial process.
Industrial Operation and Green Methodology . Introduction
and evolution of green chemistry, green reagents, solvents
and catalysts
Hazardous substance analysis- nature, source, treatment and
disposal of hazardouswaste, classification of hazardous
substants and wastes, origin, toxic substances,
chemical,classification hazardous wastes, physical and
chemical methods of wastes treatment andpreparation of
waste and ultimate disposal of hazardous waste.

Case studies-Bhopal gas, chronobyal, Three Mile Island
minamata disasters.

Unit-V :    Analysis of mineral materials:
12L

a) Cement-Loss on ignitation,insoluble residue,total
s i l i ca , sesq u i ox i ode s , l i m e, m a gn e s i a , fer r i c
oxide,sulphuric anhydride,air and dust pollution from
cement plants,atmospheric dispersion of pollutants in
cement industry.

b) Glass and Glass-Ceramics-
Introduction,composition,methods of analysis-
sampling and sapling preparation,composition analysis-
prelminary testing,decomposition.Chemical method for
the individual constituents-Si,B,Pb,Zn,Al,Cl,Mg,Ti.

List of Books-
1. Agricultural Analysis. By Kanwar
2. A. I. Vogel: A text book of quantitative Inorganic analysis.
3. Soil Analysis. By Jackson.
4. Encyclopedia of Industrial Methods of Chemical Analysis. By F D

Snell ( All senus).
5. G. W. Ewing: Instrumental Methods of Chemical Analysis.
6. Standard Methods of Chemical Analysis. By F J Welchar
7. G. D. Christian: Analytical Chemistry
8. S. M. Khopkar: Basic Concept of Analytical Chemistry.
9. Handbook of Air Pollution. By Stern, APHA , 1980.
10. Fundamentals of Analytical Chemistry 6th edition by D.A.Skoog,

D.M.West and F.S.Holler
11. Industrial Chemistry by B.K.Sharma.
12. Strouts, Crifillan and Wison: Analytical Chemistry.
13. Principle and practice of Analytical chemistry by F.U.Fifield and

D.Keuley 3rd edition,Blackie and sons Ltd..
14. S. A. Skoog and D. W. West: Fundamental 0f Analytical Chemistry.
15. Pollution Control in Process Industries by S.P.Mahajan.

Semester IV
Practical-VII

Inorganic Chemistry Special
Pracitcal Workload  9 Hrs./week Time: 9-12 hours Marks: 100
Unit-I 1) Extraction and absorption spectral study of chlorophylls

from green leaves.
2) Determination of Phosphates from cold drink samples by

spectrophotometry.

79 80



3) Analysis of talcum and nyclin powders (Mg-complexometry,
ZnO/H3BO3)

4) Determination of iron in soap bar.
5) Analysis of N, P, K from fertilizer
6) Analysis of cement/paint/soil.

Unit-II : Study of complex formation:
1) To determine the formula and formation of a complex by

spectrophotometry (Job’s/ mole/Slope ratio methods)
2) To determine stepwise proton-ligand and metal-ligand

stability constant of complex by Irving-Rossotti method.
3) To determine the instability constant of complex by

potentiometry (AgNH3, Ag-thiosulphate)
4) To determine the composition and formation constant of a

Fe-SSA complex by conductometry.
5) Determination of composition and stability constant of

complex by polarography.
Unit-III : Inorganic reaction mechanism:

Kinetics and mechanism of following reactions:
1) Substitution reactions in octahedral complexes (Acid/Base

hydrolysis)
2) Redox reactions in octahedral complexes.
3) Isomerization reaction of octahedral complexes.
4) Enzyme kinetics in presence of metal ions.
5) To determine the corrosion rate of metal strip.
6) To study the 1,10 phenanthroline as corrosion inhibitor for

mild steel in sulphuric acid.
7) To study the adsorption and desorption of gases on

heterogeneous catalyst.
Unit-IV: Solid State:

1) Preparation of oxides and mixed oxides (Mn2O3, NiO, Cu2O,
Fe3O4, ZnFe2O4, ZnMn2O4, CuMn2O4 and NiFe2O4)

2)   Preparation of Silica and Alumina by sol-Gel technique.
3) To study the electrical conductivity of ferrites, Magnetites,

doped oxides and pure samples and determine band gap.
Unit-V : Two/Three steps synthesis and characterization:

Synthesis of metal complexes/Polymers/Lanthanide
complexes and their structural characterizations by possible
physical methods such as:  elemental analysis (N, S, M %
etc.), m.p. Solubility, MW, molar conductance, magnetic
moment, thermogravemetric analysis, IR and electronic
spectral data, determination of crystal field parameters
(minimum five)

Book Suggested:
1. Synthesis and Characterization of Inorganic Compounds, W. L.

Jolly, Prentice Hall.
2. Inorganic Experiments, J. Derck Woollins, VCH.
3. Practical Inorganic Chemistry, G. Marrand, B. W. Rockett, Van

Nostrand.
4. A Text Book of Quantitative Inorganic Analysis, A. I.

Vogel,Longoman.
5. EDTA Titrations. F. Laschka
6. Instrumental Methods of Analysis, Willard, Merit and Dean (CBS,

Delhi).
7. Inorganic Synthesis, Jolly
8. Instrumental Methods of Chemical Analysis, Yelri Lalikov
9. Fundamental of Analytical Chemistry, Skoog D.A. &West D.M

Holt Rinehart   &Winston Inc.
10. Experimental Inorganic Chemistry, W.G.Palmer, Cambridge.
11. Solid state Chemistry, N.B.Hanney
12. Introduction to Thermal Analysis, Techniques&Applications,

M.E.Brown, Springer
13. Preparation and Properties of solid state Materials, Wilcox, Vol.

I&II, Dekker
14. The Structure and Properties of Materials Vol.IV, JohnWulff, Wiley

Eastern.

The Practical examination will be based on the Inorganic Chemistry.
Time: 6-8 hours (Two days examination) Marks: 100
I) Exercise -1   (Synthesis &Analysis) - 40 Marks
II) Exercise-2   (Kinetics/complex) - 40 Marks
III) Record - 10 Marks
IV) Viva- Voce - 10 Marks

Total -100 Marks

SEMESTER IV
Practical VII

Organic Chemistry Special

Pracitcal Workload  9 Hrs./week Time: 9-12 hours Marks: 100
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Unit-I : QUALITATIVE ANALYSIS.
Separation of the components of a mixture of three organic
compounds (three solids, two solids and one liquid, two
liquids and one solid, all three liquids and identification of
any two components using chemical methods or physical
techniques. Purification of the compounds by crystallization,
chromatographic techniques (Minimum of 12 mixtures to
be done)

UNIT-II : ORGANIC ESTIMATION
Organic Estimation.
1. Estimation of nitrogen.
2. Estimation of halogen.
3. Estimation of sulphur.
Spectrophotometric/calorimetric Estimation.
4. Estimation of streptomycin sulphate.
5. Estimation of B-12.
6. Estimation of amino acids.
7. Estimation of proteins.
8. Estimation of carbohydrates.
9. Estimation of Ascorbic acid.
10. Estimation of Aspirin.
11. Solvent extraction of oil from oil seeds and determination

of saponification value, iodine value of the same oil.

Organic practical :
Two Days Examination - 9-12 Hrs. 100 Marks

Distribution of marks:
Unit I   …… 40
Unit II ……… 40
Record 10
Viva-voce 10

TOTAL 100

BOOKS  SUGGESTED :-
1. Textbook of practical organic chemistry qualitative and quantitative

analysis  (Vol I &II)- A.I. Vogel.
2. Elementary practical organic chemistry small scale preparation

(Langman)- A.I. Vogel.
3. A handbook of organic analysis.-H.T.Clark.
4. Systematic qualitative organic analysis –H. Middeton.
5. Advanced practical organic chemistry-N. K. Vishnoi.

6. Small scale organic preparation-P.J. Hill
7. Practical organic chemistry-H. Dupont Durst & George W.Gokal.
8. Experimental organic chemistry Part I & II, P. R. Singh, D. S.Gupta

& K.S. Bajpai.
9. Vogel’s textbook of practical organic chemistry-A.R. Tatchell

Semester IV
Practical-VII

Physical Chemistry Special

Pracitcal Workload  9 Hrs./week Time: 9-12 hours Marks: 100
Use of Computer Programes 5 terms of practicals.

Treatment of experimental data, X-Y plots, programs with data preferably
from physical chemistry practical. Students will operate two packages I)
MS-Word and II) MS-Excel.

Part-A
1) To find out Energy of activation & Temperature coefficient of

hydrolysis of methyl / ethyl acetate
2) To find out Energy of activation of the reaction between potassium

persulphate & potassium iodide.
3) Determination of partial molar volume of solute and solvent in

binary mixture.
4) To study the variation of solubility of calcium sulphate with ionic

strength and hence determine thermodynamic solubility product.
5) To study the adsorption of acetic acid on charcoal and prove the

validity of Frendich and Langmuir adsorption isotherm.
6) To determine the critical micelle concentration of soap.
7) To determine the molecular weight of high polymer by viscosity

measurement.
8) To find out partition coefficient of Iodine/Benzoic/Salicylic acid

between benzene and water.
Part-B
1) Determination of half wave potential of metal ions by polarography.
2) Simultaneous determination of suitable of metal ion by

polarography
3) Analysis of aspirin conductometrically and potentiometrically
4) Determination of sodium , potassium, lithium and calcium by Flame

photometric individually and mixture.
5) Elecronics measurement of resistance with multimeter and use of

Wistone Bridge for accurate measurement of resistance.
6) Determine the dipole moment of given liquid.
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7) Plot the current voltage curve for copper sulphate and sulphuric
acid using bridge platinum electrode.

8) Determine the transport number of ions by moving boundary
method.

9) Determine the composition of binary mixture
spectrophotometrically

Physical Chemistry Practical :
Distribution of marks:

Two Days Examination - 9-12 Hrs. 100 Marks
Unit A   …… 40
Unit B ……… 40
Record 10
Viva-voce 10

TOTAL          100

Semester IV
Pratical-VII

Industrial Chemistry Special

Pracitcal Workload  9  Hrs./week     Time: 9-12 hours Marks: 100
Multi step organic Synthesis:
1) Nitrobenzene - m-dinitrobenzene – m-nitroaniline- m-nitrophenol.
             Anthranilic acid – phenylglycine orthocarboxylic acid – indigo
2) Cyclohehanone – cyclohexanone oxime – caprolactum.
3) Preparation of P- bromoanaline from analine.
4) Preparation of Synthetic Zeolites.
5) Determination of ‘N’ and ‘P’ nitrogen and phosphous containing

fertilizer respectively by suitable methods.
6) Determination of Iron and Calcium from Cement by suitable

methods.
7) Determination of Lead (Pb) from Opal Glass by suitable methods.
8) Experiments based on distillation under reduced pressure, fractional

and steam distillation.
9) Measurment of flash point, ignition point, kinematic viscosity by

U-tube method.
10) Estimation of Copper from – fungicides.
11) Determination of pesticide contents in the soil.
12) Preparation of Methyl orange, Methyl red, orange II, Fluorescin,

Quinoline, Anthraquinone.
13) Quantitative estimations of important commercially available drugs.

14) Qualitative analysis of commercial available drugs including
chromatographic technique.

15) Preparation of simple drugs involving two or three steps.
16) Preparation of melamine – HCHO resin.
17) Determination of number average molecular weight (Mn) by end

group analysis by conductmetric    method.
18) Determination of average molecular weight of polymer by

viscometric method.
19) Determination of reducing sugar in cane juice.
20) Determination of moisture content and ash content of wood sample.
21) Experiments based on simple & fractional crystallization.
22) Analysis of nonfibrous materials used in pulp industries such as

caustic soda as Na2O, Soda ash as Na2O, lime as CaO.
23) Extraction of essential oils from medicinal plants (Tikhadi).
24) Separation of Chromium (VI) & Chromium (III) by TLC in wastewater

sample from electroplating industry.
25) Preparation of selected pesticide formulations in the form of dusts,

emulsions, sprays.
26) Determination of calorific value of fuels.

Distribution of marks:
The Practical examination will be based on the syllabus for Industrial
Chemistry (Elective Paper).
Time: 9-12  hours (Two days examination) Marks: 100

I) Exercise -1   (Synthesis) - 40 Marks
II) Exercise-2   (Analysis) - 40 Marks
III) Record - 10 Marks
IV) Viva- Voce - 10 Marks

Total  - 100 Marks

List Of Books-
1. Practical Engineering by S. S. Dara.
2. Labortary Preparation of Microchemistry by E. M. M. Effery,

McGraw Hill.
3. Practical Course in Polymer Chemistry by S. J. Pnnea, Pargaman

Press
4. Practical Pharmacognosy by T. B. Willis.
5. Practical Pharmacognosy by T. N. Vasudevan.
6. Indian Pharmacopea-1985, British Pharmacopea-1990.
7. Handbook of Drugs and Cosmetics by Mehrotra
8. Methods of Pesticide Analysis by Sree Ramuly U. I. Oxford and

IBH Publishing Co.
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9. Methods of testing for petroleum and petroleum products. IS 1448-
1960 Part I to Part IV. Published by ISI New Delhi 1967

10. IP Stands for Petroleum and products Published Applied Service
Publisher Ltd. London, 33rd Edition 1974.

11. American Stds. For testing Materials, New York 1967.
12. Textbook of Inorganic Chemistry by A. I. Vogel.
13. Instrumental Methods of Analysis by Willard, Merit and Dean
14. Industrial Chemicals, Faith et. al. Wiley Interscience New York
15. Textbook Of Practical Organic Chemistry by I. C. Voley.
16. Industrial Organic Chemistry by J. K. Sttille
17. Unit Operations by Kale
18. Reagents for Organic Synthesis Fisher and Fisher.
19. Technique of Organic Chemistry Vol I, Part I- IV A. Weishberger.

Semester IV
Analytical Chemistry Practicals (Special)

Total Hours: 90 hrs.  (9 Hours per week) Marks: 100

1) Solvent extraction of Al/Mg or Mg/UO2 using 8- hydroxy quinoline
complex and determination by spectrophotometry.

2) Separation and estimation of copper and cobalt on cellulose Column.
3) Analysis of pyrolosite with respect to I) iron II) Manganese
4) Assay of sulpha drugs
5) Analysis of vit. C in juice and squashs
6) Determination of sap value and iodine value of oil.
7) Determination of p- nitrophenol by colorimetry.
8) Determination of iron in syndets by colorimetric method.
9) Determination of Phenol by Conductometry.
10) Potentiometric determination of thiourea.
11) Estimation of calcium/sodium in the sample of dairy whitener by

flame photometry.
12) Analysis of pigments with respect to Zn and Cr.
13) To determine the amout of each copper and bismuth or copper and

iron (III) from the given mixture at 745 nm by spectrophotometric
titration using solution of

14) EDTAIdentification of sulpha drug in tablets and ointments by TLC.
15) Fertilizer analysis for N, P, K
16) Analysis of iodized table salt for its iodine content.
17) Estimation of the purity of given azo dye colorometrically.
18) Chemical analysis of chilly and turmeric powder.
19) Simultaneous estimation of Cl and I by potentiometric method.

20) Colorimetric determination of simple ions (phosphate, sulphate,
nitrate/nitrite, toxic heavy metals).

21) Analysis of soap and detergent.
22) Determination of alcohol from beverages spectrophotometrically

using dichromate.
23) Determination of amount of Zinc from the given sample solution by

Nephelometric/Turbidimetric titration using standard solution of
Ba (NO3)2 or

24) Pb (NO3)Analysis of Pharmaceutical mixtures
25) Simultanious determination of Vitamic C andVitamin E
26) Analysis of some common pesticides insecticides, plastics and

detergents
27) To determine the amount of each para nitro-phenol and meta nitro-

phenol from the given mixture by spectrophotometric titration using
standard solution of NaOH (max-280 nm)

28) Estimation of sodium benzoate/sodium metabisulphite. boric acid
and salicylic acid in food

29 ) Analysis of chrome steel alloy for chromium and nickel content
30) Agricultural analysis of soil sample, animal feeds, soil micronutrients,

milk powder for Ca, Fe and P content.
31) Any other relevant expt. may be added

The Practical examination will be based on the syllabus of Analytical
Chemistry (Special Papers).

Time: 6-8 hours (one day examination)                                 Marks: 100

I) Exercise -1 - 40 Marks
II) Exercise-2 - 40 Marks
III) Record - 10 Marks
IV) Viva- Voce - 10 Marks
—————————————————————————————

Total  -100 Marks
—————————————————————————————

M.Sc. (Chemistry)
Semester-IV

Practical-VIII - Project Work

Time : 9 Hrs. Per Week Marks : 100
The Students will develop utilities such as analytical spectra,

simulation programmes that will suppliment laboratory exercises in their
subject of specialization. For this, variety of small research project designed
by the teacher based on the interest of the student and capabilities should
be worked out.
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The project will be evaluated by external and internal examiners.
Study Tour: Educational / Industrial tour is compulsory for M.Sc.

Chemistry.
(i) Semesters I / II : Visit to local industry.
(ii) Semester III / IV : Education tour to visit the industry /

Research Laboratory.

List of equipments/appratus required for the M.Sc. Chemistry Semester-
I to IV Practicals.
1. Conductivity meter 03 nos./batch
2. pH meter 03 nos./batch
3. Potentiometer 03nos./batch
4. Polariometer 02 nos./batch
5. Centrifuge machine 02 nos./batch
6. Vaccum Pump 01 no./batch
7. Hot air oven 01 no./batch
8. Blower hot & cold 03 nos./batch
9. Stop watch 10 nos./batch
10. Weight box con.100 gm. 10 nos./batch
11. Analytical double pan balance 10 nos./batch
12. One pan electrical balance 10 nos./batch
13. Tripple beam balance 02 nos./batch
14. Melting point apparatus 02 nos./batch
15. Spectro photometer 02 nos./batch
16. Water still 01 no./lab
17. Colorimeter 02 nos./batch
18. Thermostate 01 no./batch
19. Electrodes platinum 03 nos./batch

Silver 03 nos./batch
Glass 03 nos./batch
Reference 03 nos./batch

20. Heating mentle 02 nos./batch
21. Glass double distillation unit 01 no./lab
22. Flamed Photometer 01 no./batch
23. LCR meter 01 no./lab
24. Polarpgraph with recorder 01 no./lab
25. U.V.visible spectrophotometer 1 no./lab
26. Standard cell 02 nos./batch
27. Muffle furnace 01 no./lab
28. D.C.Voltmeter 01 no./lab
29. Infrared lamp 05 nos./lab

30. Refrigerator 01 no./lab
31. Magnetic stirrer 2 ml, 5 ml. 02 nos./batch
32. Dimmer state 01 no./lab
33. Abbe’s refractometer 01 no./batch
34. Sodium lamp for polarimeter 02 nos./batch
35. T.L.C. Kit 01 no./lab
36. Calorimeter 01 no./lab
37. Bomb Calorimeter 02 nos./batch
38. BOD analyser 01 no./lab
39. Water analysis kit 01 no./lab
40. Computer-386/486 01 no./lab
41. U.V.Lamp 02 no./lab
42. Ice making machine 01 no./lab
43. LCR bridge 01 no./lab
44. HPLC 01 no./lab
45. Deioniser 01 no./lab
46. Ion exchange column’s 04 no./lab
47. Turbidity meter 01 no./lab
48. Optical densitometer 01 no./lab
49. Orsat apparatus (gas analysis) 01 no./lab
50. Interferometer (ultrasound) 01 no./batch
51. Youy’s balance 01 no./lab
52. Hydraulic press 01 no./lab
53. Shaking machine 01 no./lab
54. G.M.Counter 01 no./lab
55. Electrophorasis apparatus 01 no./lab
56. Karl-Fisher Titration apparatus 01 no./lab
57. Power supply (regulator) 01 no./batch
58. Regulated furnace 01 no./lab
59. Thermocouple 01 no./lab
60. Vaccum oven 01 no./lab
61. Top pan balance 01 no./lab

etc.,

List of glasswares (main) for M.Sc. Chemistry Semester-I to IV
Practicals
1. Soxhlet set 02 nos./batch
2. Kjeldahl’s apparatus set 02 nos./batch

(for Nitrogen element estimation)
3. Distillation unit 04 nos./batch
4. Separating funnel 10 no./batch
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5. Steam distillation unit 02 nos./batch
6. Vaccum desicator 01 no./batch
7. Paper chromatography chamber 03  nos./batch
8. Silica crucibles 20  nos./batch
9. Sintered glass crucibles g4/g5 20 nos./batch
10. Spot test plates 10 nos./batch
11. Wash bottles 10 nos./batch
12. Density bottles 10  nos./batch
13. Viscometer 10 nos./batch
14. Kipp’s apparatus 10 nos./batch
15. Beakers, capacity :50 ml, 100 ml, 250 ml, 400 ml, 500 ml, 1000ml,
16. Conical flask : 100 ml, 250 ml.
17. Burettes with stop cock, capacity : 2ml, 5 ml, 10ml, 25 ml.
18. Lambda pipette 02 nos./batch
19. Voumetric flasks, capacity : 10 ml, 25 ml, 50 ml, 100 ml, 250 ml, 500 ml,

1000ml.
20. Measuring cylinder, capacity : 10 ml, 25 ml, 50 ml, 100 ml, 500 ml,

1000 ml
21. Pipette, capacity : 1 ml, 2 ml, 5 ml, 10 ml, 25 ml.
22. Stalagnometer 10 nos./batch
23. Thermometer (b-24) 0 to 3600C (quick fit) 05 nos./batch
24. Water suction pump (glass) 05 nos./batch
25. Filtration flasks with buckner funnels   50 ml 10 nos./batch

100ml 10 nos./batch
250ml 10 nos./batch
500ml 10 nos./batch

26. Quick fit stand joints b-14, b-19, b24
27. China dishes 10 nos./batch
28. Dessicators 10 nos./batch
29. Thiel’s tube for melting point 05 nos./batch
30. Quick fit water condensors b-19, b-24 10 nos./batch
31. Quick fit flasks, Capacity 50 ml, 100 ml,

250 ml, 500 ml, 1000 ml. 10 nos./batch

*****
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SYLLABUS PRESCRIBED FOR M.Sc. PART-I BOTANY

SEMESTER – I

PAPER- I:  CELL BIOLOGY, CYTOLOGY AND GENETICS

Unit-I 1.1 Cell wall and Plasma membrane: Structural organization and
function.

1.2 Cell organelles: Golgi bodies, Lysosomes, Endoplasmic
Reticulum and Ribosomes:  Structural organization and their
functions

1.3 Techniques in Cell Biology: Confocal microscopy, Phase
Contrast microscopy, Flow  Cytometry:  Principle and
working.

Unit-II 2.1 Cell Cycle and Apoptosis: Mechanism of Cell division;
Regulation, Roles of Cyclins and Cyclin  dependent kinases,
Cell Plate formation, PCD.

2.2 Cell to cell Interaction and Signal transduction : Intercellular
junctures,  Harmones and neurotransmitter signalling,
receptors, G-proteins, kinases and messengers.

2.3 Protein sorting: Targeting of proteins to nucleus,
chloroplasts and secretary pathways of leader
polypeptides.

Unit-III 3.1 Chromosome Organisation : Eukaryotic chromosome
structure and DNA packaging, Nucleoproteins,
Organisation of centromeres and telomeres, nucleolus and
r-RNA Genes, Euchromatin and heterochromatin..

3.2 Specialised Chromosomes: Polytene, Lampbrush, B-
Chromosomes, Sex Chromosomes.

3.3 Structural aberrations of Chromosomes: Origin, Meiosis and
breeding behaviour of duplication, deficiency, inversions
and translocation- Heterozygosity.

3.4 Karyotype and Banding Patterns: Types, Evolution of
Karyotype, Analysis and its significance. Application of
banding techniques.

Unit-IV 4.1 Genetics of Mitochondria and Chloroplast: Semi
autonomous, Genome character, size and regulation,
cytoplasmic male sterility.

4.2 Mutations: Origin, Physical and Chemical mutagenic agents,
Molecular basis and mutational breeding.

4.3 Transposable elements in Prokaryotes: IS elements,
Composite transposons, transposition mechanisms and
their effect on phenotype and genotype

4.4 Physiology of Cancer; Genetics of Cancer: C-Oncogenes,
V-Oncogenes, Tumor Suppressor genes.

Unit-V 5.1 Genetic Code: Triplet nature of code, Breaking of code,
Wobble Hypothesis, Properties, Evolution and Central
dogma - transcription, types of RNAs, Initiation and
termination signals, differences between eukaryotic and
prokaryotic transcription (promoters, caps and tails, Introns,
RNA editing).

5.2 Regulation of gene expression in Prokaryotes: Gene
structure, Lac - operon, Trp-operon, Phage operon,
transcriptional-control systems, translational control and
post translational control.

5.3 Genetics of Nitrogen fixation: Organization, function and
regulation of nitrogen fixing genes in klebsiella,  hup genes.

Suggested Readings:

1. Lewin, B. 2000.  Genes VII, Oxford University Press, New York.

2. Rost, T. et al.. 1998. Plant Biology. Wadsworth Publishing Co.,
California, USA.

3. Krishnamurthy, K.V.2000. Methods in Cell wall Cytochemistry, CRC
Press, Boca Raton, Florida.

4. De, D.N. 2000. Plant Cell Vacuoles: An introduction.  CSIRO
Publication, Collingwood, Australia.

5. Atherly, A.G., Girton, J.R. and McDonald, J.F. 1999. The Science of
Genetics. Saunders College    Publishing, Fort Worth, USA.

6. Burnham, C.R. 1962. Discussions in Cytogenetics. Burgess
Publishing Co., Minnesota.

7. Busch, H. and Rothblum, L. 1982. Volume X. The Cell Nucleus &
DNA Part A. Academic Press.

8. Hartl, D.L. and Jones, E.W. 1998. Genetics: Principles and Analysis
(4th Edition). Jones and   Bartlett    Publishers, Massachusetts,
USA.

9. Khush, G.S. 1973. Cytogenetics of Aneuploids. Academic Press,
New York, London.

10. Lewin B., 2000. Gene VII. Oxford University Press, New York, USA.

11. Lewis R., 1997. Human Genetics: Concepts and Applications (2nd
Edition). WCB McGraw Hill, USA.

12. Russel, P.J. 1998. Genetics (5th Edition). The Benjamin/ cummings
Publishing Company Inc., USA.

13. Snustad, D.P. and Simmons, M.J. 2000. Principles of Genetics (2nd
Edition). John Wiley and Sons Inc., U.S.A.

14. Gunning, B.E.S. and Steer, M.W. 1996. Plant Cell Biology: Structure
and Function. Jones and Barlett    Publishers, Boston,
Massachusetts.

15. Hall, J.L. and Moore, A.L. 1983. Isolation of Membranes and
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Organelles from Plant Cells. Academic Press, London, U.K.

16. Harris, N. and Oparka, K.J. 1994. Plant Cell Biology: A Practical
Approach. IRL Press, at Oxford University    Press, Oxford, U.K.

17. Fukui, K. and Nakayama, S.1996. Plant Chromosomes: Laboratory
Methods. CRC Press, Boca Raton, Florida.

18. Sharma, A.K. and Sharma, A. 1999. Plant Chromosomes: Analysis,
Manipulation and Engineering. Harwood    Academic Publishers,
Australia.

19. R.S.Shukla and P.S.Chandel, 3rd Edition, 2004. Cytogenetics,
Evolution and Plant Breeding.

Laboratory Exercises:

1. Squash and smear preparation; mateirals; Tradescantia, Colix,
Allium cepa, Allium  sativum; Barley, Vicia faba, Wheat, Rhoeo
discolor, Aloe vera or any other ideal material

2. Isolation of chloroplast.

3. Demonstration of SEM and TEM.

4. Linear Differentiation of chromosomes through banding
techniques, such as C-banding, O-banding and    Q-banding.

5. Orcein and Feulgen staining of the salivary gland chromosomes
of Chironomous and Drosophila.

6. Characteristics and behaviour of B-chromosomes using maize or
any other appropriate material.

7. Working out the effect of monosomy and trisomy on plant
phenotype, fertility and meiotic behaviour.

8. Induction of polyploidy using colchicine; different methods of
the application of colchicine.

9. Effect of induced and spontaneous polyploidy on plant phenotype,
meiosis, pollen and seed fertility and fruit set.

10. Meiosis of complex translocation heterozygotes.

11. Isolation of chlorophyll mutants following irradiation and treatment
with chemical mutagens.

12. Estimation of nuclear DNA content through microdensitometry
and flow cytometry.

13. Isolation of mitochondria.             .

14. Comparative study of normal and banded karyotype.

15. Determination of chaisma frequency in any plant species

16. Incompatibility studies in ideal plant material.

17. Problems on interaction of genes; linkage and crossing over.

18. Determination of mitotic index in any plant species.

PAPER- II:  RESOURCE UTILIZATION AND CONSERVATION

UNIT I : 1.1 Concept of Biodiversity; Species diversity; Genetic
diversity; Ecosystem diversity.

1.2 Origin of Biodiversity; values of Biodiversity; loss of
Biodiversity.

1.3 Biodiversity and agriculture; Biodiversity and food
diversity; Bioprospecting; commercial values of
Biodiversity.

1.4 Conservation of Biodiversity; Implementation process in
India CBD.

UNIT II: 2.1 World centers of primary diversity of domesticated plants;
Indo Burmese centers.

2.2 Plant introduction and secondary centers.

2.3 Origin, evolution, botany, cultivation and uses of:

i. Food, Forage and Fodder crops.

ii. Fibre crops.

iii. Medicinal and Aromatic plants.

iv. Vegetable and Oil yielding plants.

UNIT III: 3.1 Important fire wood and timber yielding plants and non
wood forest products (NWFPS) such as Bamboo, Rattam
raw materials for paper making, gums, resins, tannins, dyes,
fruits

3.2 Green revolution; Benefits and adverse consequences,
sustainable agriculture, agroecosystem  approach.

3.3 Innnovative approaches for meeting world food demands;
modern agricultural approach.

3.4 Plants used as Avenue trees’ for shade, pollution control
and aesthetics.

UNIT IV: 4.1 Strategies for conservation of Biodiversity, global scenario,
decline of bioresources.

4.2 Protected areas concept: Sanctuaries, National parks,
Biosphere reserves ( Tiger reserves with reference to
Melghat Tiger Project) Wildlife Management and Sacred
groves.

4.3 Conservation of wild germplasm with reference to threatened
species.

UNIT V : 5.1 Principles and practices for Ex- situ conservation, Botanical
gardens, Field Gene Banks, Seed Banks.

5.2 In-vitro repositories, Cryobanks, Legal aspects of
conservation of Biodiversity in India.

5.3 General accounts and activities of national institutes like
Botanical Survey of India (BSI), National Bureau of Plant
Genetic Resources (NBPGR), Indian Council of Agricultural



5 6

Research (ICAR), Council of Scientific and Industrial
Research (CSIR), Department of Biotechnology (DBT), Non
formal efforts, Medicinal Plant Board, Ministry of
Environment and Forests.

SUGGESTED READINGS :

1. Atwell, B.J., Kriedermann, P.E. and Jurnbull, C.G.N. (eds) in
Cultivation, MacMillan Education, Sydney, Australia.

2. Bewley, J.D. and Black, M. 1994. Seeds: Physiology of Development
and Germination. Plenum Press, New York.

3. Burgess, J. 1985, An Introduction to Plant Cell Development.
Cambridge University Press, Cambridge.

4. Salisbury, F.B. and Ross, C.W. 1992. Plant Physiology (4th Edition).
Wadsworth Publishing, Belmont, California.

5. Anonymous 1997. National Gene Bank: Indian Heritage on Plant
Genetic Resources (Booklet). National Bureau of Plant Genetic
Resources. New Delhi.

6. Arora, R.K. and Nayar, E.R. 1984. Wild Relatives of Crop Plants in
India. NBPGR Science Monograph No.7.

7. Baker H.G. 1978. Plants and Civilization (3rd ed). C.A.  Wadsworth,
Belmont.

8. Chandel, K.P.S., Shukla, G. and Sharma, N. 1996.  Biodiversity in
Medicinal and Aromatic Plants in India :  Conservation and
Utilization. National Bureau of Plant  Genetic Resources, New Delhi.

9. Chrispeels, M.J. and Sadava, D. 1977. Plants, Food and  People,
W.H. Freeman and Co., San Francisco.

10. Cristi, B.R. (ed.) 1999. CRC Handbook of Plant Sciences and
Agriculture. Vol.I, In-situ conservation. CRC Press, Boca Raton,
Florida, USA.

11. Conway, G. 1999. The Doubly Green Revolution: Food for all  in the
21st Century. Penguin Books. Earthscan Press, London.

12. Conway, G. and Barbier E., 1994. Plant, Genes and  Agriculture.
Jones and Bartlett Publishers, Boston.

13. Council of Scientific & Industrial Research 1986. The Useful  Plants
of India. Publications and Information Directorate,  CSIR, New
Delhi.

14. Council of Scientific & Industrial Research (1948-1976). The Wealth
of India. A Dictionary of Indian Raw Materials and Industrial
Products. New Delhi. Raw Materials I-XI, Revised  Vol. I-III (1985-
1992) Supplement (2000).

15. Cronquist, A. 1981. An integrated System of Classification of
Flowering Plants. Columbia University Press, New York, USA.

16. Directory of Indian Wetlands, 1993. WWF INDIA, New Delhi and
AWB, Kuala Lumpur.

17. Falk, D.A., Olwell, M. and Millan C., 1996. Restoring Diversity.
Island Press, Columbia, USA.

18. FAO/IBPGR 1989. Technical Guidelines for the Safe Movement of
Germplasm. FAO/IBPGR, Rome.

19. Frankel, O.H., Brown, A.H.D. & Burdon, J.J. 1995. The Conservation
of Plant Diversity. Cambridge University Press, Cambridge, U.K.

20. Gadgil M., and Guha, R. 1996. Ecology and Equity: Use and Abuse
of Nature in Contemporary India. Penguin, New Delhi.

21. Gaston, K.J. (Ed), Biodiversity: a Biology of Numbers and
Differences. Blackwell Science Ltd., Oxford, U.K.

22. Heywood, V. (Ed), 1995. Global Biodiversity Assessment.  United
Nations Environment Programme. Cambridge University  Press.
Cambridge, U.K.

23. Heywood, V.H. and Wyse Jackon, P.S. (Eds) 1991. Tropical Botanical
Gardens. Their Role in Conservation and Development. Academic
Press. San Diego.

24. Kocchar, S.L. 1998. Economic Botany of the Tropics, 2nd  edition.
Macmillan India Ltd., Delhi.

25. Kothari, A. 1997. Understanding Biodiversity : Life  Sustainability
and Equity. Orient Longman.

26. Kohli, R., Arya, K.S., Singh, P.H. and Dhillon, H.S. 1994.  Tree
Directory of Chandigarh. Lovedale Educational, New  Delhi.

27. Nair, M.N.B. etal (Eds) 1998. Sustainable Management of  Non-
wood Forest Products. Faculty of Forestry, University Putra
Malaysia, 434004 PM Serdong, Selangor, Malaysia.

28. Paroda, R.S. and Arora, R.K. 1991. Plant Genetic Resources
Conservation and Management. IPGRI (Publication) South Asia
Office, C/o NBPGR, Pusa Campus, New Delhi.

29. Pimentel, D. and Hall, C.W. (Eds) 1989. Food and Natural
Resources. Academic Press, London-New York.

30. Pinstrup-Anderson, P. 1999. World Food Prospects :  Critical issues
for the Early 21st Century. International  Food Policy Research
Institute, Washington, D.C., USA.

31. Plant Welath of India 1997. Special issue of Proceedings  Indian
National Science Academy B-63.

32. Plucknett, D.L., Smith, N.J.H., William, J.T. and Murti  Annishetty,
N. 1987. Gene Banks and Worlds Food. Princeton, University Press,
Princeton, New Jersey, USA.

33. Rodgers, N.A. and Panwar, H.S. 1988. Planning a Wildlife  Protected
Area Network In India. Vol.1. The Report Wildlife  Institute of
India, Dehradun.
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34. Sahni, K.C. 2000. the Book of Indian Trees, 2nd edition.  Oxford
University Press, Mumbai.

35. Schery, R.W. 1972. Plant for Man. 2nd Ed. Englewood Cliffs,  New
Jersey. Prentice Hall.

36. Sharma, O.P. 1996. Hill’s Economic Botany  (Late Dr.A.F.Hill,
adapted by O.P.Sharma) Tata McGraw Hill Co. Ltd., New Delhi.

37. Swaminathan, M.S. and Kocchar, S.L. (Eds) 1989. Plants and
Society. Macmillan Publication Ltd., London.

38. Thakur, R.S., Puri, H.S. and Husain, A. 1989. Major and Aromatic
Plants, CSIR, Lucknow.

39. Thomas, P. 2000. Trees : Their National History, Cambridge
University Press, Cambridge.

40. Wagner, H., Hikino, H. and Farnswarth, N. 1989. Economic and
Medicinal Plant Research, Vols. 1-3. Academic Press, London.

41. Walter, K.S. and Gillett, H.J. 1998. 1997 IUCN Red List of Threatned
Plants. IUCN, the World Conservation Union, IUCN, Gland,
Switzerland, and Cambridge, U.K.

Suggested laboratory Exercises:

The Practical course is divided into three units: (1) Laboratory
work, (2) Field survey and (3) Scientific Visits.

Laboratory Work:

1. Food Crops: Wheat, Rice, Maize, Chickpea (Bengal gram),  Potato,
Tapioca, Sweet potato, Sugarcane. Morphology, Anatomy,
Microchemical tests for stored food materials.

2. Forage / fodder crops: Study of any five important crops of the
locality (for example fodder Sorghum, Bajra, Berseem, clove, guar
bean, gram, ficus sp.)

3. Plant fibres :

(a) Textile fibres : Cotton, Jute, Linen, Sunn hemp,  Cannabis.

(b) Cordage fibres : Coir.

(d) Fibres for stuffing: Silk cotton or kapok

Morphology, anatomy, microscopic study of whole fibers
using appropriate staining procedures.

4. Medicinal and aromatic plants: Depending on the geographical
location of college/ university select five medicinal and aromatic
plants each from a garden crop field  (or from the wild only if they
are abundantly available).

Papaver somniferum, Atropa belladonna, Catharanthus roseus,
Adhatoda zeylanica (Syn A. vasica), Allium sativum,  Rauvolffia
serpentina, Withania somnifera, Phyllanthus  amarus, (P.
fraternus), Andrographis paniculata, Aloe  barbadense, Mentha
arvensis, Rosa sp., Pogostemon cablin,  Origanum vulgare,

Vetiveria zizanioides, Jasminum  grandiflorum, Cymbopogon
sp., Pandanus odoratissimus,Abrus precatorius, Asparagus
racemosus, Melia azhadirac, Dioscorea pentaphylla, Vitex
negundo, Oscimum sanctum.

Study of live or herbarium specimens or other visual materials to
become familar with these sources.  (Identification, uses and
products like oils).

5. Vegetable Oils: Mustard, Groundnut, Soyabean, Coconut,
Sunflower and Castor. Morphology, microscopic structure of the
oil-yielding tissues, tests for oil and Iodine number. (Any three)

6. Gums, resins, tannins, dyes: Perform simple tests for gums and
resins. Prepare a water extract of vegetable tannins  (Acacia,
Terminalia, mangroves, tea, Cassia spp, myrobalans) and dyes
(turmeric, Bixa orellana, Indigo, Butea monosperma, Lawsonia
inermis) and perform tests to understand their chemical nature.
(One from each category)

7. To prepare ombrothermic diagrams for different sites on the basis
of given data and comment on climate.

8. To find out association between grassland species using chi square
test.

9. To analyse plant community using Bra-curtis ordination method.

10. To determine diversity indices for protected and unprotected
cropland stands.

11. To determine IVI of grassland.

12. To prove the biological spectrum of vegetation under study using
Raunkiar’s life forms classification.

SEMESTER – I

PRACTICAL I: CELL BIOLOGY, CYTOLOGY, GENETICS,
RESOURCE  UTILIZATION & CONSERVATION.

PRACTICAL SCHEDULE

Time: 6 hrs. Marks - 40

Q.1 Karyotype Analysis 06

Q.2 Isolation of any cell organelle
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0
5

Q.3 Smear/Squash Technique/ Specialized Chromosome 04

Q.4 Problem on interaction of genes 04

Q.5 Identification and morphological description of given

              economically important plant 05

Q.6 Chemical Characterization of tannins, resins, dyes, fibers

(any –2) 05
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Q.7 Spotting 06

Q.8 Viva-Voce 05

PAPER – III: BIOLOGY AND DIVERSITY OF

ALGAE AND BRYOPHYTES

Unit -I: General account and reproduction.

1.1 : Range of habitat  and thallus organization in Algae.

1.2 : Cell structure;

i) Ultrastructure

ii) Pigments in Algae

iii) Reserve food material

iv) Flagella.

1.3        Classification by F.E. Fritsch (1935), G.M. Smith; Chapman
(1938); Round (1965)

1.4 : Cyanophyta- Ultrastructure of cell,heterocyst, reproduction
and affinities.

1.5 : Reproduction in Algae and alternation of generations.

Unit -II : Diversity and Phylogenenetic considerations

2.1 : Chlorophyta: Volvocales, Chlorococcales, Ulotricales,

Cladophorales,Cheatophorales,Oedogoniales, Conjugales,
Siphonales, Charales.

2.2 Chrysophyta: Chrysophyceae, Xanthophyceae,
Bacillariophyceae

2.3 Cryptophyta:Cryptophyceae

2.4        Dinophyta: Dinophyceae

Unit- III :Diversity; Phylogeny and Importance of Algae

3.1 : Range of thallus , reproduction and life-cycle in

i)Phaeophyta, ii)Rhodophyta

3.2 : Economic importance of Algae as biofertilizer; food; feed;
and use in industry.

3.3 : Algae in Symbiotic association, as pollution  indicator;
phytoplanktons and water blooms.

3.4 : Fossil Algae

Unit- IV: Bryophyta : General account and significance.

4.1 : Classification and distribution of Bryophytes.

4.2 : Vegetative propagation in Bryophytes.

4.3 : Fossil Bryophytes.

4.4 : Economic and ecological importance of Bryophytes.

Unit -V : Morphotaxonomy and Phylogeny of Bryophytes.

5.1 : Thallus Organization; internal structure and reproduction
in

i) Sphaerocarpales, ii)Marchantiales, iii)Anthocerotales,

iv) Jungermanniales.

5.2 : Thallus organization; internal structure and reproduction
in

i) Sphagnales, ii)Andreales, iii) Bryales

5.3 : Progressive and retrogressive evolution in Gametophytes
and Sporophytes.

Suggested Readings:

1. Kumar, H.D. 1988, Introductory Phycology. Affiliated East- West
Press Ltd., New Delhi.

2. Morris, I.1986. An Introduction to the Algae, Cambridge University
Press, U.K.

3. Parihar, N.S. 1991, Bryophyta, Central Book Depot, Allahabad.

4. Parihar, N.S. 1996, Biology and Morphology of Pteridophytes.
Central Book Depot, Allahabad.

5. Puri, P. 1980, Bryophytes. Atma Ram and Sons, Delhi.

6. Round, F.E. 1986. The Biology of Algae, Cambridge University
Press, Cambridge.

7. Stewart, W.N. and Rothwell, G.W. 1993. Paleobotany and the
Evolution of Plants. Cambridge     University Press.

8. Prescott G.W. (1969) The Algae: A Review, Thomas Nelson and
sons, London.

9. Lee,R.E. (1980) Phycology, Cambridge University Press, Cambridge.

10. Kumar, H.D. (1990) Introductory Phycology, East west Press , New
Delhi.

11. Misra, J.N. (! 966) Pheaeophyceae of India, ICAR, New Delhi.

12. Kumar , H.D.(1989) Algal Cell Biology, 2nd Edition, East west Press
, New Delhi.

13. Desikachary, T.V. (1959) , Cyanophyta , ICAR, New Delhi.

14. Round , F.E. (1981) The Ecology of Algae. Cambridge University
Press, Cambridge.

15. Round , F.E. (1973) The Biology of Algae. 2nd Edition, Edward and
Arnold , London.

16. Campbell, D.H. (1961) The evolution of Land Plants. Central Book
Depot, Allahabad.

17. Smith G.M ( 1955) Cryptogamic Botany Vol-II. Bryophyta and
Pteridophyta  McGraw Hill.Book Co., New York

18. Watson, E.V. (1967) The structure and Life of Bryophytes , 2nd

Edition. London, Hutchinson.

19. Ram Udar (1970) An introduction to Bryophyta , Sadashiv Malviya
Prakashan, Lucknow.

20. B.R.Vashishta (Revised by A.K.Sinha), Reprint Edition 2005.
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21. B.R.Vashishta : Algae

Laboratory Exercises: -

1. Morphological study of Algae :(Any 12 of the following)

Oscillatoria, Nostoc, Anabaena, Spirullina, Gleotricha,
Chlamydomonas, Eudorina, Volvox, Closterium, Hydrodictyon,
Pediastrum, Cladophora,  Ulva, Pithophora, Draparnaldia,
Cosmarium, Chlorella, Acetabularia, Chara, Nitella, Laminaria,
Sargassum, Padina,  Ectocarpus, Batrachospermum, Gracillaria,
Gellidium, Polysiphonia,

2. Morphological, anatomical and reproductive studies of following
members: Targonia, Cyathodium Marchantia, Plagiochasma,
Deumortiera, Anthoceros, Notothylus; Polytrichum, Pogonatum,
Sphagnum,

3. Field study: i) Collection of Algal material from water reservoirs (ii)
Collection of Bryophytic material.

Field visits: Visits to the field to study distribution of algal flora
and bryophytic forms.

PAPER – IV: PLANT DEVELOPMENT AND REPRODUCTION

UNIT I: 1.1 Unique features of plant development, differences between
plant and animal development.

1.2 Structure of seed, germination of seed and seedling growth
and control.

1.3 Metabolism of nucleic acids, proteins and mobilization of
reserve food.

1.4 Seed dormancy: types, importance and means to break the
seed dormancy.

UNIT II: 2.1 Organisations of shoot apical meristem (SAM). Cytological
and molecular analysis of SAM, Root apical meristem.

2.2 Types of meristem, tissue differentiation, structures,
development and importance of tissue differentiation:
Vascular cambium and cork cambium, evolution of Xylem.

2.3 Wood development in relation to environmental factors,
secondary growth: stem and root.

2.4 Leaf development and structure, differentiation of epidermis
and mesophyll. Structure and function of secretary ducts
and laticifers.

UNIT III: 3.1 Plant reproduction: Means of reproduction, flower
development, homeotic mutants in Arabidopsis and
Antirrhinum, sex determination.

3.2 Structure of anther, microsporogenesis, and pollen
development, pollen viability, male sterility, pollen
germination, pollen storage, pollen embryo.

3.3 Types of ovules, ovule development and structure,
megasporogenesis, embryo sac development and structure.

UNIT IV: 4.1 Flower structure and floral characteristics, mechanism of
pollination, flower vectors.

4.2 Breeding system, structure, pollen pistil - interaction,
sporophytic and gametophytic self-incompatibility.

4.3 Double fertilization, development of embryo, endosperm
and seed development.

4.4 Dynamics of fruit growth, biology of fruit maturation.

UNIT V: 5.1 Polyembryony, apomixis, In-vitro plant regeneration
through embryo, pollen and anther culture.

5.2 Metabolic changes associated with senescence and its
regulation.

5.3 Influence of hormones and environmental factors on
senescence.

Suggested Readings:

1) Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of
Angiosperms (4th revised and enlarged edition). Vikas Publishing
House, New Delhi.

2) Fageri, K. and Van der Pol, L. 1979. The Principles of Pollination
Ecology. Pergamon Press, Oxford.

3) Fahn, A. 1982. Plant Anatomy, (3rd edition). Pergamon Press,
Oxford.

4) Fosket, D.E. 1994. Plant Growth and Development. A molecular
Approach. Academic Press, San Diego.

5) Howell, S.H. 1998, Molecular Genetics of Plant Development.
Cambridge University Press, Cambridge.

6) Leins, P., Tucker, S.C. and Endress, P.K. 1988. Aspects of Floral
Development. J. Cramer, Germany.

7) Lyndon, R.F., 1990. Plant Development. The Cellular Basis.  Unnin
Hyman, London.

8) Murphy, T.M. and Thompson, W.F. 1988. Molecular Plant
Development. Prentice Hall, New Jersey.

9) Proctor, M. and Yeo, P. 1973. The Pollination of Flowers.  William
Collins Sons, London.

10) Raghavan, V. 1997. Molecular Embryology of Flowering Plants.

Cambridge University Press, Cambridge.

11) Raghavan, V. 1999. Developmental Biology of Flowering Plants.
Springer-Verlag, New York.
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12) Raven, P.H., Evert, R.F. and Eichhorn, S.E. 1992. Biology of Plants

(5th Edition). worth, New York.

13) Steeves, T.A. and Sussex, I.M. 1989. Patterns in Plant Development
(2nd edition). Cambridge University Press, Cambridge.

14) Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree
Crops, Academic Press, London.

15) Waisel, Y., Eshel, A. and Kafkaki, U. (eds) 1996. Plant Roots: The
Hidden Hall (2nd edition.) Marcel Dekker, New York.

16) Shivanna, K.R. and Sawhney, V.K. (eds) 1997. Pollen Biotechnology
for Crop Production and Improvement, Cambridge University
Press, Cambridge.

17) Shivana, K.R. and Rangaswamy, N.S. 1992. Pollen Biology: A
Laboratory Manual. Springer-Verlag, Berlin.

18) Shivana, K.R. and Johri, B.M. 1985. The Angiosperm Pollen:
Structure and Function. Wiley Eastern Ltd., New York.

19) The Plant Cell. Special issue on Reproductive Biology of Plants,
Vol. 5(10) 1993. The American Society of Plant Physiologists,
Rockville, Maryland, USA.

Suggested Laboratory / Field Exercises (Any 10):

1. Effect of gravity, unilateral light and plant growth regulators on
the growth of young seedlings.

2. Role of dark and red light / far-red light on the expansion of
cotyledons and epicotylar hook opening in pea.

3. Study of living shoot apices by dissections using aquatic plants
such as Ceratophyllum and Hydrilla.

4. Study of cytohistological zonation in the shoot apical meristem
(SAM) in sectioned and double-stained permanent slides of a
suitable plant such as Coleus, Kalanchoe, Tobacco. Examination
of shoot apices in a monocotyledon in both T.S. and L.S. to show
the origin and arrangement of leaf primordia.

5. Study of alternate and distichous, alternate and superposed,
opposite and superposed; opposite and decussate leaf
arrangement. Examination of rosette plants (Launaea, Mollugo,
Raphanus, Hyoscyamus etc) and induction of bolting under natural
conditions as well as by GA treatment.

6. Microscopic examination of vertical sections of leaves such as
Cannabis, Tobacco, Nerium, Maize and Wheat to understand the
internal structure of leaf tissues and trichomes, glands etc. Also
study the C3 and C4 leaf anatomy of plant.

7. Study of epidermal peels of leaves such as Coccinia, Gallardia,
Tradescantia, Notonea, etc. to study the development and final
structure of stomata and prepare stomatal index. Demonstration of
the effect of ABA on stomatal closure.

8. Study of whole roots in monocots and dicots. Examination of L.S.
of root. from permanent preparation to understand the organization
of root apical meristem and its derivatives. (use maize, aerial roots
of banyan, Pistia, Jussieua etc.). Origin of lateral roots. Study of
leguminous roots with different types of nodules.

9. Study of microsporogenesis and gametogenesis in sections of
anthers.

10. Examination of modes of anther dehiscence and collection of pollen
grains for microscopic examination (Maize, Grasses, Cannabis
sativa, Crotolaria, Tradescantia, Brassica, Petunia, Solanum
melongena, etc.)

11. Tests for pollen viability using stains and in vitro germination.
Pollen germination using hanging drop and sitting drop cultures,
suspension culture and surface culture.

12. Estimating percentage and average pollen tube length in vitro.

13. Role of transcription and translation inhibitors on pollen
germination and pollen tube growth.

14. Pollen storage, pollen-pistil interaction, self-incompatibilty, in vitro
pollination.

15. Study of ovules in cleared preparations; study of monosporic,
bisporic and tetrasporic types of embryo sac development through
examination of permanent stained serial sections.

16. Field study of several types of flower with different pollination
mechanisms (wind pollination, thrips pollination, bee/butterfly
pollination, bird pollination).

17. Emasculation, bagging and hand pollination to study pollen
germination, seed set and fruit development using self compatible
and obligate outcrossing systems. Study of cleistogamous flowers
and their adaptations.

18. Study of nuclear and cellular endosperm through dissections and
staining.

19. Isolation of zygotic globular, heart-shaped, torpedo stage and
mature embryos from suitable seeds and polyembryony in citrus,
jamun (Syzygium cumini) etc. by dissections.

20. Study of seed dormancy and methods to break dormancy.
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Semester – I

PRACTICAL –II: BIOLOGY AND DIVERSITY OF ALGAE AND
BRYOPHYTES AND  PLANT DEVELOPMENT AND

REPRODUCTION

Practical schedule

Time 6 hrs. Marks: 40

Q. 1 : Isolation and identification of any two algal forms 06

Q.2 : Characterization and identification of given

Bryophytic material. 06

Q.3 : Setting and working of any experiment  based on

plant development 10

Q.4 : Microtomy 05

Q.5 : Spotting algal, bryophyte   Plant DW; flower 08

Q.6 : Viva-voce 05

Semester – II

PAPER –V: CYTOGENETICS AND MOLECULAR BIOLOGY

Unit I : 1.1 Cytogenetics of polyploids: Types, origin and production
of polyploids; genome constitution, meiotic behaviour,
analysis and evolution in major crop plants; induction and
characterization of trisomics; significance in crop
improvement.

1.2 Breeding of polyploids: heterosis and inbreeding
depression.

1.3 Plant Breeding: Methods of breeding in self-pollinated and
cross-pollinated crops, genetic variability, male sterility in
plant breeding.

Unit II : 2.1 Molecular Cytogenetics: Nuclear DNA content, C-value
paradox; cot curve and in-situ hybridization.

2.2 Physical mapping of genes on chromosomes and their
analysis, problems on linkage and crossing over, single
nucleotide polymorphism (SNP).

2.3 Multigene families evolution, types of multigene families
and the proteins produced, chaperones.

Unit III: 3.1 Gene expression and its regulation in Eukaryotes: fine
structure of gene, cis-trans test, introns,  mRNA splicing,
RNA editing, CAAT BOX, TATA BOX, Homeo box, role of
transcription factors.

3.2 Genetic Recombinations: Molecular mechanism of crossing
over, role of Rec- A, B, C, D enzymes site specific
recombination, independent assortment and crossing over.

3.3 Genetics of Yeast: Yeast genome, yeast genome
characterization, Yeast artificial chromosome.

Unit IV: 4.1 Genetic and Restriction Mapping: Restriction digestion of
DNA, single and  double digest, restriction map
construction.

4.2 Molecular markers: Isozymes, proteins, RAPD, AFLP.

4.3 Techniques in genetic engineering: DNA finger printing,
Southern blotting and Electrophoresis.

Unit V: 5.1 Methods of DNA sequencing: Maxam and Gilbert technique,
Sanger’s Dideoxy nucleotide method, application of
sequencing.

5.2 Biostatistics: Mean, mode, central tendency, standard
deviation, variance, covariance, correlation, regression;
sampling, chi-square test and its significance.

5.3 Molecular Biology and Bioinformatics: Overview, scope,
development, introduction to databases, computers in
bioinformatics, applications.

Suggested Reading:

1. Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts, K., and Watson,
J.D. 1999. Molecular Biology of the    Cell. Garland Publishing, Inc.,
New York.

2. Wolfe, S.L. 1993, Molecular and Cellular Biology. Wadsworth
Publishing Co., California, USA.

3. Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000.Biochemistry
and Molecular Biology of Plants. American    Society of Plant
Physiologists, Maryland, USA.

4. Kleinsmith, L.J. and Kish, V.M. 1995. Principles of Cell and
Molecular Biology (2nd Edition). Harper Collins College Publishers,
New York, USA.

5. Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D.
and Darnell, J.2000. Molecular Cell    Biology (4th Edition) W.H.
Freeman and Co., New York, USA.

6. Alberts, B., Bray, D., Lewis, J., RAff, M., Roberts, K.  and Watson,
J.D. 1989. Molecular Biology of the Cell    (2nd Edition). Garland
Publishing Inc., New York.

7. Atherly, A.G., Girton, J.R. and McDonald, J.F. 1999. The Science of
Genetics. Saunders College Publishing, Fort Worth, USA.

8. Burnham, C.R. 1962. Discussions in Cytogenetics. Burgess
Publishing Co., Minnesota.

9. Hartl, D.L. and Jones, E.W. 1998. Genetics: Principles and Analysis
(4th Edition). Jones and Bartlett    Publishers, Massachusetts,
USA.
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10. Khush, G.S. 1973. Cytogenetics of Aneuploids. Academic Press,

New York, London.

11. Karp G 1999. Cell and Molecular Biology: Concepts and
Experiments. John Wiley & Sons, Inc., U.S.A.

12. Lewin B., 2000. Gene VII. Oxford University Press, New York, USA.

13. Lewis R., 1997. Human Genetics: Concepts and Applications (2nd
Edition). WCB McGraw Hill, USA.

14. Malacinski, G.M. and Freifelder, D., 1998. Essentials of Molecular
Biology (3rd Edition). Jones and Barlet    Publishers, Inc., London.

15. Russel, P.J. 1998. Genetics (5th Edition). The Benjamin/ cummings
Publishing Company Inc., USA.

16. Snustad, D.P. and Simmons, M.J. 2000. Principles of Genetics (2nd
Edition). John Wiley and Sons Inc., U.S.A.

17. Glick, B.R. and Thompson, J.E. 1993. Methods in Plant Molecular
Biology and Biotechnology. CRC Press, Boca    Raton, Florida.

18. Glover, D.M. and Hames, B.D. (Eds), 1995, DNA Cloning 1: A
Practical Approach; Core Techniques, 2nd edition.    PAS, IRL
Press at Oxford University Press, Oxford.

19. Gunning, B.E.S. and Steer, M.W. 1996. Plant Cell Biology: Structure
and Function. Jones and Barlett    Publishers, Boston,
Massachusetts.

20. Hackett, P.B., Fuchs, J.A. and Messing, J.W. 1988. An Introduction
to Recombinant DNA Techniques: Basic    Experiments in Gene
Manipulation. The Benjamin /Cummings Publishing Co., Inc Menlo
Park, California.

21. Harris, N. and Oparka, K.J. 1994. Plant Cell Biology: A Practical
Approach. IRL Press, at Oxford University    Press, Oxford, U.K.

22. Shaw, C.H. (Ed.), 1988. Plant Molecular Biology: A Practical
Approach, IRL Press, Oxford.

23. Fukui, K. and Nakayama, S.1996. Plant Chromosomes: Laboratory
Methods. CRC Press, Boca Raton, Florida.

24. Sharma, A.K. and Sharma, A. 1999. Plant Chromosomes: Analysis,
Manipulation and Engineering. Harwood    Academic Publishers,
Australia.

Laboratory Exercises:

1] Isolation of mitochondria and the activity of its marker enzyme,
succinate dehydrogenase (SDH).

2] Isolation of chloroplasts and SDS-PAGE profile of  proteins to
demarcate the two subunits of Rubisco.

3] Isolation of nuclei and identification of histones by SDS-PAGE.

4] Isolation of Plant DNA and its quantitation by a
spectrophotometric method.

5] Isolation of DNA and preparation of “cot” curve.

6] Restriction digestion of plant DNA, its separation by  agarose gel
electrophoresis and visualization by    ethidium bromide staining.

7] Isolation of RNA and quantitative estimation by a
spectrophotometric  method.

8] Separation of Plant RNA by agarose gel electrophoresis  and
visualization by EtBr staining.

9] Southern blot analysis using a gene specific probe.

10] Fluorescence staining with FDA for cell viability and cell wall
staining with calcofluor.

11] Silver banding for staining nucleolus-organizing region, where 18S
and 28S rDNA are transcribed.

12] To perform plant hybridization

13] Estimation of nuclear DNA content through microdensitometry
and flow cytometry.

14] Fractionation and estimation of repetitive and unique DNA
sequences in nuclear DNA.

15] Study of protein profile by gel electrophoresis.

16] Determination of pollen sterility with staining techniques.

17] Statistical Analysis (standard error, standard deviation, variance,
significance) of the given data.

Semester – II

PAPER –VI: BIOLOGY AND DIVERSITY OF MICROBES AND
FUNGI

UNIT I: 1.1 Archaebacteria and Eubacteria- General account, nutrition,
reproduction and economic importance.

1.2 Ultrastructure of Eubacteria.

1.3 Important bacterial diseases of regional crops.

UNIT II: 2.1 Viruses: characteristics and ultrastructure of Virions,
chemical nature, replication, transmission of viruses.

2.2 Important viral disease of regional crops.

2.3 Phytoplasma: General account and important plant disease.

Unit III: 3.1 Classification of Fungi proposed by Ainsworth (1971)

3.2 Economic importance of Fungi.

3.3 Myxomycotina: General account.

3.4 Mastigomycotina: General account of Chytridiomycetes,
Oomycetes, Plasmodiophoromycetes.

3.5 Zygomycotina: General account (studies up to order level
and their respective genera.)

UNIT IV: 4.1 Ascomycotina: General, vegetative and reproductive
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characters of Hemiascomycetes, Plectomycetes and
Discomycetes.

4.2 Basidiomycotina: General vegetative and reproductive
characters of Teliomycetes, Hymenomycetes and
Gastromycetes.

4.3 Deuteromycotina: General account and importance.

UNIT V: 5.1 Heterothallism and Parasexuality in Fungi.

5.2 Mycorrhiza: Ectomycorrhizae and Endomycorrhizae, general
account and VAM Fungi.

5.3 Fungi as Biological Agent.

Suggested Readings:

1) Agrios, G.N. (1980) Plant Pathology, academic Press, INC, New
York.

2) Ainsworth, G.C. and A.S.Sussman (eds). The Fungi, An advance
Treatise Vol.I, II, III & IV Academic Press, New York.

3) Alexopoulos, C.J. (1962). Introductory Mycology John Wiley
Eastern Pvt.Ltd.

4) Alexopoulos, C.J.  and Mims C.W. (1979). Introductory Mycology
3rd Edition, John Wiley and Sons, Inc. Wiley, New York.

5) Alexopoulos, C.J., Mims and Black well (1996) 4th ed. John Wiley
and Sons, Inc. Wiley, New York.

6) Aneja, K.R. (1993) Experimental in Microbiology, Plant Pathology
& Tissue Culture, Wiswa Prakashan, New Delhi.

7) Bessey, E.A. (1950) Morphology and Taxonomy of Fungi. The
Blakiston co. Philadelphia.

8) Bharat Rai, D.K.Arora, N.K.Dube and P.D.Sharma (1994) : Fungal
Ecology and Biotechnology, Rastogi Publication.

9) Bilgrami, K.S. and H.C.Dube (1985) A text Book of Modern Plant
Pathology, Vikas Publication House, New Delhi.

10) Balkhande L.D. & L.V. Gangawane (2000) Production of auxins
Phyollosphere mycoflora and wheat plant resource development,
Saraswati Prakashan Aurangabad, P.160-165.

11) Barnett, J.H. (1968) Fundamentals of Mycology. The English
Language Book Society and Edward Arnold Publication, Limited.

12) Butler E.J. and S.J.Jones (1949) Plant Pathology, Macmillan & Co.
New York.

13) Buckyng Pugh G.J.F. (1971) Auxin productions by phyllosphere
fungi Nature Vol. 231 P.332.

14) Dickenson and Preece Micrology of arial plant surfaces, Academic
Press, New York,

15) Dube, R.C. and D.K.Maheshwari (1999) A.Text Book of
microbiology, S.Chand & Co. Ltd.

16) Dube, R.C. and D.K.Maheshwari (2000) Practical Microbiology -
S.Chand & Co. Ltd.

17) Gruen, H.E. (1959) The production of IAA by Phycomyces
blakesleanus Mycol.57 683-694.

18) Gupta, V.K. and M.K.Behl (1994) Indian Plant Viruses and
Mycoplasma Kalyani Publishers, 1/1, Rejinder Nagar, Ludhiana.

19) Jha, D.K. (1993) A Text Book of Seed Pathology, Vikas Publication
House.

20) Manibhushan Rao, K. and A.Mahadevan - Recent Development
in biocontrol of plant pathogenes. Today and Tomorrow publishers,
New Delhi.

21) Mehrotra, R.S. and Aneja, K.R. (1990) An Introduction to Mycology,
Willey Eastern Private Limited.

22) Mehrotra, R.S. (1989) Plant Pathology, Tata McGraw Hill.

23) Mehrotra, R.S. and K.R.Aneja (1998) An Introduction to Mycology,
New Age Intermidiate Press.

24) Mukadam, D.S. (1997) The Illustrated Kingdom of fungi, Akshar
Ganga Prakashan, Aurangabad.

25) Mukadam, D.S. and L.V.Gangawane (1978) Experimental Plant
Pathology (edited) Marathwada University Aurangabad.

26) Pande, P.B. (1997) Plant Pathology, S.Chand & Co. New Delhi.

27) Pelzer, M.J. , Jr.Cahn, E.C.S. and N.R.Krieg (1993) Microbiology,
Tata McGraw Hill.

28) Preece and Dickeson. Ecology of leaf surface microorganism
Academic Press, New York.

29) Rangaswamy, G. and A.Mahadevan (1999) Diseases of Crop Plant
in India, Prentice Hall of India.

30) Raychoudhari, S.P. and Nariani, T.K. (1977) Virus and Mycoplasma
Diseases of Plant in India, Oxford and IBH Publication Co.

31) Reddy, S.M. et al (1997) Microbial Biotechnology, Scientific
publishers, Jodhpur.

32) Schlegel, H.G. (1996) General Microbiology, 7th Edition, Cambridge
University Press.

33) Snowdon, A.L. (1991) A colour Atlas of Post harvest diseases &
disorders of fruits & vegetables Vol.I & II Wolfe Scientific, London.

34) Sing, R.S. (1994) Plant Pathology, Oxford and IBH Publication Co.
New Delhi.

35) Sunder Rajan, S. (2001) Tools and Techniques of Microbiology,
Anmol Publ.New Delhi.

36) Thind, T.S. (1998) Diseases of field crops and their management,
National Agricultural Technology, Information Centre Ludhiana.

37) Vaidya, J.G. (1995) Biology of the fungi, Satyajeet Prakashan, Pune.
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38) Walker, J.G. (1952) Diseases of Vegetables Crops. McGraw Hill,

New York.

39) Walker, J.C. (1968) Plant Pathology, McGraw Hill, New York.

Laboratory Exercises:

1. Morphological Studies of Fungi (any 15 of the following)

Stemonities, Perenospora, Phytopthora, Albugo, Mucor,
Rhizopus, Yeast,  Aspergillus, Penicillium, Chaetomium, Taphrina,
Peziza, Erisyphe, Phyllactenia, Uncinula, , Melamosora,
Uromyces, Drechslera,Ravenallia,  Ustilago, Polyporus,
Morchella, Cyathus, , Alternaria, Helminthosporium, Curvularia,
Colletotrichum, Phoma, Plasmodiophora,  Cercospora, Fusarium,
Claviceps.

2. Symptomology of some diseased plants (any 10 of the following).

White rust of Crucifers, Downy mildew, powdery mildew, Rusts,
Smuts, Ergot, Groundnut leaf spot (Tikka disease), False smut of
paddy, red rot of Sugarcane, Wilt disease, Citrus canker, Angular
leaf spot of cotton, Leaf mosaic of bhindi/ papaya, Leaf curl of
tomato/Potato/Papaya, Little leaf of brinjal.

3. Identification of Fungal cultures (Any 5)

Rhizopus, Mucor, Aspergillus, Penicillum, Drechslera,
Curvularia. Phoma, Colletotrichum, Alternaria,
Helminthosporium.

Semester-II

PRACTICAL – III

(CYTOGENETICS, MOLECULAR BIOLOGY, BIOLOGY &
DIVERSITY OF MICROBES AND FUNGI)

Time :  6 hrs. Marks :  40

Q. 1. Isolation and Estimation of DNA by UV-VIS spectrophotometry.
08

Q. 2. Experiment on Plant Breeding/Polyploids. 05

Q. 3. Biostatistical analysis of given data 04

Q.4 Identification of given Fungal culture and plant disease

material with its diagnostic characters and classification 08

Q.5. Identify the given plant disease as per its symptoms 05

Q. 6. Spotting. 05

Q. 7. Viva-voce 05

Semester- II

PAPER  VII: PLANT PHYSIOLOGY

Unit-I : 1.1 Energy flow: Principle of thermodynamics, kinetics,
dissociation and association constants; Gibb’s free energy,

redox reactions, structure and function of ATP.

1.2 Enzymology: Allosteric mechanisms, regulatory and active
sites; isozymes; Michaelis- Menton Equation and its
significance.

Unit-II: 2.1 Transport of water through xylem; plant water relations,
SPAC.

2.2 Translocation of solutes in phloem transport, passive &
active, transport; nutrient uptake through root microbe
interaction; membrane transport proteins.

2.3 Stress physiology: Overview; types of stresses and plant
responses, mechanism for tolerance of biotic and abiotic
stresses. (Water, temperature, salinity and metal)

Unit-III: 3.1 Photochemistry: Light energy, components of
electromagnetic radiation, photons, absorption spectrum,
action spectrum, light harvesting complexes.

3.2 Photosynthesis: Evolution of photosynthetic apparatus,
photoxidation of water, Hills reaction, two-pigment system,
mechanism of electron and proton H+ transport, carbon
assimilation pathways in C3, C4 and CAM plants.
Photosynthetic productivity in these plants. Physiological,
ecological consideration and significance.

3.3 Photobiology: Discovery, structure and properties
(biochemical and photochemical) of photochromes and
cryptochromes, photomorphogenesis, G-proteins,
signaling.

Unit-IV: 4.1 Respiration: Mitochondrial electron transport; Glycolysis;
synthesis of ATP, respiratory pathways- PPP; regulation of
respiration.

4.2 Photorespiration: Glyoxylate pathway, biochemical basis
of photorespiration, photorespiration and crop productivity
and significance.

4.3 Senescence and PCD; Mechanism, physiology of
senescence; role of hormones, biochemical aspects,
significance in fruit ripening

Unit-V: 5.1 Growth Regulators and Elicitors: Physiological effect and
mechanism of action of Auxins Gibberellins, Cytokinins,
Ethylene, Abscissic acid, Brassinosteriods, Jasmonic acids,
Polyamines, salicylic acid; receptors and expression.

5.2 Flowering Process: Photoperiodism and significance of
Florigen in floral induction, development, genetic analysis,
vernalization and its role in flowering.

5.3 Plant Movements: Classifications of plant movements,
physiological basis of plant movements.
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Suggested Reading:

1. Buchanan B.B., Gruissem, W. and Jones, R.L. 2000.  Biochemistry
and Molecular Biology of Plants. American Society of Plant
Physiologists, Maryland, USA.

2. Galston, A.W. 1989. Life Processes in Plants. Scientific American
Libray, Springer-Verlag, New York,USA.

3. Hooykaas, P.J.J., Hall, M.A. and Libbenga, K.R. (eds) 1999.
Biochemistry and Molecular Biology of Plant Hormones,  Elsevier,
Amesterdam, The Netherilands.

4. Hopkins, W.G. 1995. Introduction to Plant Physiology. John Wiley
& Sons, Inc., New York, USA.

5. Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D.,
and Darnell, J. 2000. Molecular Cell Biology (fourth edition).
W.H. Freeman and Company, New York, USA.

6. Moore, T.C. 1989. Biochemistry and Physiology of Plant Hormones
(second edition). Springer-Verlag, New York, USA.

7. Nobel, P.S., 1999. Physiochemical and Environmental Plant
Physiology (second edition), Academic Press, San Diego, USA.

8. Salisbury, F.B. and Ross, C.W. 1992. Plant Physiology (4th edition).
Wadsworth Publishing Co., California, USA.

9. Singhal, G.S., Renger, G., Sopory. S.K., Irrgang, K.D. and  Govindejee
1999. Concepts in Photobiology. Photosynthesis and
Photomorphogenesis, Narosa Publishing House, New Delhi.

10. Taiz, L. and Zeiger, E. 1998. Plant Physiology (2nd edition).
Academic Press, San Diego, U.S.A. Westhoff, P.  (1998) Molecular
Plant Development: from Gene to Plant.  OxfordUniversity Press,
Oxford, UK.

11. Plummer, D.T. 1988. An Introduction to practical Biochemistry. Tata
McGraw Hill Publishing Co.Ltd.New Delhi.

12. Wilson,K. and Goulding, K.H. (Eds), 1992. A Biologist Guide to
Principles and Techniques

13. Practical Biochemistry (3rd Edition). Manas Saikia for Foundation
Books, New Delhi.

14. Sadasivam, S. and Manickam A., 1996. Biochemical methods (2nd
Edition). New Age International Publishers New Delhi

15. Sharma, J.R. 1994. Principles and Practice of Plant Breeding. Tata
McGraw Hill Publishing Company Ltd. New Delhi.

16. Rubenstein, I. Gengen bach, B.Phillips, R.L. and Green C.E. (Eds),
1980. Genetic improvement of crops. University of Minnesota
Press. U.S.A.

17. Chaudhary, R.C. 1986. Introduction to Plant breeding, Oxford &
IBH Publishing Co., New Delhi.

18. Gupta, S.K.2000. Plant Breeding. Theory and Techniques. Agrobios
(India) Jodhpur

19. Singh, P. 2001. Essentials of Plant Breeding (2nd Edition). Kalyani
Publishers, New Delhi.

Laboratory Exercises:

1. Extraction of chloroplast pigments from leaves and preparation of
absorption spectrum of chlorophylls and cardtenoids.

2. To determine chlorophyll a, chlorophyll b and total chlorophyll
ratio in C3 & C4 plants.

3. Estimation of sodium and potassium in plant material by flame
photometry.

4. Determination of Ca: Mg ratio by spectrophotometry in plant
tissue.

5. Preparation of the standard curve of proteins (BSA) by Biurette
method.

6. Determination of Isoelectric point of Legumin.

7. Effect of GA/IAA on plant growth.

8. Isolation of intact chloroplasts and estimation of chloroplast
proteins by spot protein assay.

9. To demonstrate photophosphorylation in intact chloroplasts,
resolve the phosphoproteins by SDS-PAGE & performs Western
blotting.

10. Estimation of protein content in extracts of plant material by Lowry’s
or Bradford’s method.

11. Assay of the enzyme Phosphatases.

12. Assay of the enzyme nitrate reductase.

13. Principles of colorometry, spectrophotometry and fluorimetry.

14. Demonstration of an electron transport system.

15. Estimation of carbon dioxide liberated during respiration.

16. To demonstrate the process of antagonism.

17. To demonstrate the process of fermentation by Kunhe’s vessel.

18. To demonstrate the process of tissue tension.

19. Detection of amino acids by chromatography.

20. Effect of various salts on the permeability of the plasma membrane.

21. Estimation of Ascorbic Acid in the given material.

22. Estimation of reducing, Non-reducing and total sugars.

Semester-II

PAPER – VIII: PLANT METABOLISM.

Unit-I : 1.1 Carbohydrates in Biosphere, properties, functions and
importance



25 26
1.2 Carbohydrate Metabolism: - Biosynthesis of starch and

sugars, catabolic pathways, interaction between Hexose
Pentose Phosphate and Triose phosphate pools.

Unit-II : 2.1 Amino Acid Metabolism: Assimilation of inorganic nitrogen
in amino acids, Biosynthesis of amino acids in plants, Proline
metabolism– a target for metabolic engineering of stress
tolerance.

2.2 Protein: Regulation of cystolic protein biosynthesis in
eukaryotes, post-translational modification of proteins;
storage proteins, degradation of proteins.

Unit-III: 3.1 Lipid Metabolism: Classification, structure and function of
lipids, biosynthesis of fatty acids, membrane lipids,
structural lipids and storage lipids.

3.2 Catabolism of storage lipids, phospholipids and derived
lipids (steroids).

Unit-IV: 4.1 Nitrogen Metabolism: Overview of nitrogen fixation,
ammonia uptake and reduction, nitrite reduction.

4.2 Sulphur Metabolism: Sulphur chemistry and fixation, uptake
and transport, reductive sulphate assimilation pathways,
synthesis and function of glutathione and its derivatives.

Unit-V : 5.1 Metabolism Biochemistry: Primary and secondary
metabolites in plants as important natural products; types
of alkaloids, phenols, flavonoids, glycosides, and their
applications; distribution and localization.

5.2 Phosphate Metabolism.

5.3 Phytochemical Techniques: Quantitative and Qualitative
analysis methods; TLC, HPLC, HPTLC principle and
techniques.

Suggested Readings:

1. Brachet J. & Mirshy, A.E., ed., The Cell Biochemistry, Physiology,
Morphology, Vol.II. Academic Press Inc. London LTD. 1961.

2. Buchanan, B.B.; Gruissem, W.; Jones, R.L.; Biochemistry &
Molecular Biology of Plants, American Society of Plant
Physiologists, Rockville, Maryland, 2000.

3. Daniel,M. and R.P.Purkayastha Ed., Handbook of Phytoalexin
metabolism & action, Marcel Dekker, Inc., New York, 1995.

4. Davies, D.D., ed., The Biochemistry of Plants, Vol.II, Academic
Press, London, 1987.

5. Duke, J.A. CRC Handbook of Phytochemical Constituents of GRAS
Herbs, Foods & other Economic Plants. CRC Press, Boca Raton,
FL, 1992.

6. Epstein, E., Mineral Nutrition of Plants: Principles & Perspectives.
John Wiley & Sons, New York, 1972.

7. Kaufman, P.B.; L.J.Cseke; S.Warber;  J.A.Duke & H.L.Brielmann.
Natural products from plants. CRC Press LLC New York, 1999.

8. Marchner, H. Mineral Nutrition of Higher Plants, 2nd ed. Academic
Press,, London, 1995.

9. Nishimura, S.; C.d.Vance & N.Doke, Eds. Molecular determinants
of Plant diseases. Japan Scientific Press, Tokyo / Springer Verlag,
Berlin, 1987.

10. Staples, R.C. Ed. Plant Disease Control, John Wiley & Sons, New
York, 1981.

11. Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Layzell, D.B.  (eds)
1997. Plant Metabolism (second edition), Longman, and Essex,
England.

12. Hooykaas, P.J.J., Hall, M.A. and Libbenga, K.R. (eds) 1999.
Biochemistry and Molecular Biology of Plant Hormones,  Elsevier,
Amesterdam, The Netherlands.

13. Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D.,
and Darnell, J. 2000. Molecular Cell Biology (fourth edition). W.H.
Freeman and Company, New York, USA.

14. Alice Kurian and M. Asha, 2007. Medicinal plants. New India
Publishing House, New Delhi.

15. Raaman N., 2006 Phytochemical techniques. New India Publishing
House, New Delhi.

16. Van Damme J.M., Willey J. Penmans, Arpad Pustazi and Susan
Bardocz Hand Book of Plant Lectins: Properties and Biomedical
Applications. Jain Boooks and Pub. Distributers.

LABORATORY EXERCISES:

1. Effect of time and enzyme concentration on the rate of enzyme
action (e.g. acid phosphatase, nitrate reductase).

2. Estimation of stress induced amino acid (Proline)

3. Determination of total carbohydrates by Anthrone method.

4. Extraction of seed proteins depending upon solubility.

5. Determination of succinate dehydrogenase activity, its kinetics, &
sensitivity to inhibitors.

6. Separation of isozymes of esterases, peroxidases by native
polyacrylamide gel electrophoresis.

7. Estimation of total fats in fatty seeds.

8. Separation of Alkaloids/Phenols by TLC.

9. Estimation of Phenols by chemical method.

10. Extraction of secondary metabolites from callus tissue.

11. Qualitative analysis of secondary metabolites.

12. Detection of secondary metabolites by TLC (any one)

13. Profile study of secondary metabolites by TLC (any one)
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14. Separation of Amino acids by chromatographic techniques

15 Spectrophotometer estimation of secondary metabolites.

16 Estimation of phytoalexins.

Semester – II

PRACTICAL – IV: PLANT PHYSIOLOGY AND PLANT
METABOLISM PRACTICAL SCHEDULE

Time: 6 Hours. Marks: 40

Q. 1: Setting and working of any one major physiology experiment.
08

Q. 2: Setting and working of one major Plant Metabolism experiment.
08

Q.3 Comment on any one minor physiology experiment. 05

Q. 4 Comment on any one minor Metabolism experiment 05

Q. 5 To perform Phytochemical tests. 04

Q. 6 Principle and working of instrument. 05

Q. 7 Viva Voce 05

===*========*========*========*==========*========*===

Syllabus for M.Sc. Part-II Botany

Semester – III

PAPER-IX: BIOLOGY AND DIVERSITY OF PTERIDOPHYTES AND
GYMNOSPERMS.

Unit-I : General account of Pteridophyta.

1.1 Geological Time Scale & Fossilization process.

1.2 Steler organization and evolution.

1.3 Origin of leaf and telome concept.

1.4 Heterospory and seed habit.

1.5 Classification of Pteridophyta – G.M. Smith.

Unit-II : Morphology, anatomy and reproduction.

2.1 Psilopsida : Psilophytales and Psilotales.

2.2 Lycopsida : Lycopodiales, Selaginellales,
Isoetales.

2.3 Sphenopsida : Calamitales, Equisetales.

2.4 Pteropsida : Filicales.

2.5 Evolutionary trends among Pteridophytes.

Unit-III: General account of Gymnosperms.

3.1 Characteristic features of gymnosperms. Distribution and
economic importance of gymnosperms.

3.2 Variations in structure of pollen grains, pollen germination.

3.3 Evolutionary trends in female gametophyte.

3.4 Classification of gymnosperms: D.D.Pant and S.V.Meyen

3.5 Contributions of Professors Birbal Sahni, D.D. Pant, K.R.
Surange etc.

Unit-IV : Morphology, anatomy, reproduction and evolutionary

tendencies

4.1 Pteridospermales: Lyginopteridaceae, Medullosaceac,
Glossopteridales, Caytoniales.

4.2 Bennittitales: Cycadeoidaceae and Williamsoniaceae.

4.3 Cycadales:  Nilssoniaceae and Cycadaceae.

4.4 Pentoxylales: Pentoxylaceae.

4.5 Cordaitales: Cordaitaceae.

Unit-V: Morphology, anatomy, reproduction and affinities:

5.1 Ginkgoales:  Ginkgoaceae.

5.2 Coniferales:  Araucariaceae, Podocarpaceae, Cupressaceae
and Cephalotaxaceae.

5.3 Taxales:  Taxaceae.

5.4 Ephedrales;  Gnetales; Welwitschiales

Suggested Readings:

1. Sporne, K.R.(1976) : Morphology of Pteridophytes.

2. Stewart, W.N. and Rothwell G.W. (1993), Palaeobotany and the
Evolution of Plants, Cambridge University Press.

3. Smith, G.M. (1976): Cryptogamic Botany Vol.II, Tata Mc-Graw Hill
Publishing Co. Ltd., New Delhi.

4. Rashid,A (1976): An introduction to Pteridophyta, Vikas Publishing
House, New Delhi.

5. Parihar N.S. (1976): The biology and morphology of the
Pteridophyta, Central Book Depot, Allahabad.

6. Foster A.S. & Gifford F.M. (1967): Comparative morphology of
vascular plants, Freeman Publishers, San Fransisco.

7. Eames, A.J.(1974): Morphology of Vascular Plants- lower groups,
Tata Mc-Graw Hill publishing Co., New Delhi.

8. Arnold, C.A. (1947): Introduction to Palaeobotany, Mc-Graw Hill
Book Co. Inc., New York and London.

9. Kubitzki K. ( 1990), The families and genera of vascular plants
Pteridophytes and Gymnosperms, springer Verlag, New York

10. Agashe, S.N. (1995), Palaeobotany, Oxford & IBH, New Delhi.

11. Biswas, C & Johri, B.N. (2004), The Gymnosperms, Narosa
Publishing House, New Delhi.

12. Coulter J.M. & Chamberlain C.J.(1978): Morphology of
Gymnosperms, Central Book Depot, Allahabad.

13. Kakkar, R.K.and Kakkar, B.R. (1995), The Gymnosperms (Fossils &
Living), Central Publishing House, Allahabad.

14. Sharma O.P. (2002) Gymnosperms, Pragati Prakashan, Meerut.



15. Siddiqui, K.A. (2002) Elements of Palaeobotany, Kitab Mahal,
Allahabad.

16. Bhatnagar, S.P. and Moitra A. (1996), Gymnosperms, New Age
International Pvt. Ltd., New Delhi.

17. Singh, H. (1978), Embryology of Gymnosperms, Encyclopedia of
Plant Anatomy X, Gebryder, Bortragear, Berlin.

18. Stace, C.A. (1989) Plant Taxonomy and Biosystematics (2nd Edition)
Edward Arnold Ltd., London.

19. Takhtajan, A.L.(1997): Diversity and Classification of flowering
Plants. Columbia University Press, New York.

20. Woodland, D.W. (1991), Contemporary Plant Systematcs, Prentice
Hall, New Jersey.

21. Khullar, S.P. (1994), An illustrated Fern Hora of west Himalayas
Vol. II, International Book distributors, Rajpur Road, Dehradun

22. Pant, D.D. (2003): Cycas and allied Cycadophytes, BSIP,
Publications.

23. Bierhorst D.W. (1971): Morphology of vascular plants McMillan,
New York.

24. Thomas, B.A. & Spicer R.A. (1987): The Evolution and
Palaeobiology of land plants. Discordies Press, Fortland, USA.

25. Spicer, R.A. & Thomas, B.A. (1986) Systematic and taxonomic
approaches in Palaeobotany. Systematic Association Special
Volume.

26. Chamberlain C.J. (1986); Gymnosperms, structure and Evolution,
CBS publishers and distributors, New Delhi.

Laboratory Exercises:

A. Study of morphology, anatomy and reproductive structure of
Pteridophytic forms.

i.) Psilotum, Lycopodium, Selaginella. Isoetes, Equisetum,
Gleichenia,  Pteris, Ophioglossum,    Azolla, Salvinia,
Adiantum, Angiospteris.

ii) Study of fossil forms:

Rhynia, Calamites, Calamostachys, Lepidodendron,
Psaronius, Zygopteris, Stauropteris.

B. Comparative Study of vegetative and reproductive parts of – Cycas,
Zamia, Cedrus, Abies, Pinus, Cupressus, Cryptomeria, Taxodium,
Podocarpus, Agathis, Thuja, Gnetum, Ephedra, Juniperus,
Cephalotaxus, Taxus, Permanent micropreparatious to be
submitted by the students.

C. Ginkgo: Morphology to be studied from Museum specimens &
anatomy from permanent slides only.

D. Study of important fossil gymnosperms from material and
permanent slides.

E. Visit to palaeobotanical Institutes, localities and collection of
specimens.

F. Field visits to ecologically different localities to study living
gymnosperms.

Semester- III

PAPER- X: TAXONOMY OF ANGIOSPERMS.

UNIT I : Systems of Angiosperm classification: -

Phenetic verses phylogenetic systems. Relative merits and
demerits of following systems of classification. Engler and
Prantls system: Hutchinsons system; Bessey’s system;
Cronquist’s system.

UNIT II : Origin of intrapopulation variation. Population and
Environment. Ecads & Ecotypes. Evolution and
differentiation of species. Different models.

UNIT III : Taxonomic hierarchy, concept of species, genus, families
and other categories (above the family and below the
species rank). Principles used in assessing relationship.
Salient features of international code of Botanical
nomenclature.

UNIT IV : Evolutionary trends in Angiosperms with special reference
to vegetative floral anatomical and chemical characters.
Systematic studies of following families with emphasis on
origin, evolution and interrelationship. Magnoliaceae,
Ranunculaceae; Papaveraceae; Capparidaceae; Meliaceae;
Leguminoceae, Myrtaceae; Cucurbitaceae;Cactaceae.

UNIT V : Gentianaceae; Rubiaceae; Asteraceae; Apocynaceae;
Asclepiadaceae; Convolvulaceae, Boraginaceae.
Scrophulariaceae, Acanthaceae, Lamiaceae, Polygonaceae;
Nyctaginaceae; Caryophyllaceae; Loranthaceae
Podostemonaceae; Poaceae; Cyperaceae Cannaceae;
Orchidaceae, Arecaceae.

Suggested Readings:

1) Bhatnagar, S.P. and Moitra, A., 1996, Gymnosperm. New Age
International Pvt.Ltd.New Delhi.

2) Cole,A.J., 1969, Numerical Taxonomy, Academic Press, London.

3) Davis P.H. and Heywood, V.H. 1973, Principles of Angiosperms
Taxonomy, Robert, E.Kreiger, Publishing Company, New York.

4) Grant,V. 1971. Plant Speciation, Columbia University Press, New
York.

5) Grant,W.F., 1984, Plant Biosystematics, Academic Press, London.
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6) Harrison,H.J. 1971. New Concepts in Flowering Plant Taxonomy.
Hiemn Educational Books limited, London.

7) Hislop-Harrison,J. 1967, Plant Taxonomy. English Language Book
Society and Edward Arnold, Publishing Ltd. New Delhi.

8) Heywood,V.H. and Moore,D.M., 1984. Current Concepts in Plant
Taxonomy, Academic Press, London

9) Jones,A.D. and Wilbins Lady, 1971. Variations and Acceptance in
Plant Species. Heman and Co., Educational Books Ltd.London.

10) Jones,S.B., Jr. and Luchsinger,A.E. 1986. Plant Systematics (2nd
Edition). McGraw Hill Book, Co. New York.

11) Nordenstam,B., El Gazaly and Kassas,M. 2000. Plants Systematics
for 21st Century. Fortland Press, Ltd.London.

12) Radford,A.E. 1986. Fundamentals of Plant Systematics. Harper and
Raw Publications, U.S.A.

13) Singh, H. 1978. Embryology of Gymnosperms Encyclopedia of Plant
Anatomy X. Gebryder Bortraeger, Berlin.

14) Solbrig, O.T. 1970. Principles and Methods of Plant Biosystematics.
A Macmillan Co.-Colliar Macmillan Ltd.London.

15) Solbrig, O.T. and Solbrig, D.J. 1979. Population Biology and
Evolution Addison Wesley Publication Co., Inc, U.S.A.

16) Stebbins, G.L. 1974. Flowering Plant - Evolution above species
Level. Edward Arnold Ltd. London.

17) Stace, C.A. 1989. Plant Taxonomy and Biosystematics (2nd Edition)
Edward Arnold Ltd. London.

18) Takhtajan, A.L. 1997. Diversity and Classification of Flowering
Platns. Columbia University Press, New York.

19) Woodland D.W., 1991. Contemporary Plant Systematics. Prentice
Hall New Jersey.

Laboratory Exercise:

Angiosperms :

1) Technical description of plant species available locally and
identification upto family.

2) Study of species belonging to single genus and preparation of
key at genus level.

3) Preparation of herbarium specimens following standard techniques.
At least 100 specimens should be presented collectively by the
class of locally abundant species.

Frequent field trips should be arranged to get acquainted with
local flora. One tour within state and one outside the state should
be arranged to study the biodiversity of gymnosperms and
angiosperms. Field tour reports should be supported by exhaustive
field notes and photographic representations of plant species
studied.

SEMESTER-III

PRACTICAL – V: PTERIDOPHYTA, GYMNOSPERMS AND
TAXONOMY OF ANGIOSPERMS.

PRACTICAL SCHEDULE

Time : 6 Hrs.         Max. Marks: 40

Q.1. Identify and describe the given pteridophytic material 06 Marks

Q.2. Identify, describe and make a double stained permanent

micropreparation of gymnosperm material 07 Marks

Q.3. Systematic description of a given angiospermic two plant species.
14 Marks

Q.4. Spotting: 08 Marks

i) Pteridophyte-  2

ii) Gymnosperm- 2

iii) Fossil Specimen- 2

iv) Angiosperm- 2

Q.5. Viva-voce 05 Marks

Semester- III (Elective)

PAPER-XI: PLANT TISSUE CULTURE-I

Unit-I : Concept and Scope

1.1 Introduction, definition and scope of plant tissue culture.

1.2 Historical Developments.

1.3 Laboratory structure, instruments, requirement and general
techniques, Designing of green house, Polyhouse for
hardening, maintenance and multiplication.

1.4 Cellular totipotency; role of growth hormones in
differentiation.

1.5 Role of photoperiod, humidity and temperature for in-vitro
cultures.

Unit II : Media composition and sterilization.

2.1  Media constituents (inorganic & organic); growth
hormones; gelling agents, media preparation and
maintenance, autoclaving of media, Different media
compositions.

2.2  Sterilization: dry and wet heat sterilization, sterilization of
glasswares, steel material.

2.3 Surface sterilization of explants; selection of explant, size
of explant.

2.4 Differentiation: Organogenic differentiations,
Cytodifferentiation.

Unit III  : Cell and suspension culture

3.1 Cell culture, isolation of single cell, techniques; factors
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affecting single cell culture, Induction of callus.

3.2 Cell suspension culture: techniques and maintenance of
suspension culture.

3.3 Preparation of cloning of single cell and and its regeneration
to whole plant

Unit IV: Variability and  Micropropagation :

4.1 Nuclear and genetical variation; factors affecting variation.

4.2 Role of variability in selection and improvement of plant;
somaclonal and gametoclonal variations.

4.3 Practical  application of variability in tissue culture.

4.4 Techniques of micropropagation ; factors affecting in-vitro
stages of micropropagation; technical problems in
micropropagation techniques.

Unit V: In-vitro selection and Application.

5.1 Commercial exploitation of micropropagation technique in
horticultural and agronomical crops.

5.2 In-vitro selection for abiotic and biotic stresses, Isolation
of useful nutrients at cellular level,Single cell proteins.

Semester –III

PAPER  XII: PLANT TISSUE CULTUR-II  (Elective)

Unit I : Somatic Embryogenesis:

1.1 Concept and mechanism of somatic embryogenesis;
difference in zygotic and somatic embryos.

1.2 Factors affecting somatic embryogenesis.

1.3 Production of synthetic seeds, application of synthetic
seeds in cryopreservation, maintenance of germplasm in
storage.

Unit II : Haploid and Triploid Culture:

2.1 Haploid production and its significance.

2.2 Anther and pollen culture technique, monoploid and
polyploid culture in-vitro.

2.3 Factors affecting Morphogenesis, Role of haploid and
polyploids in plant improvement.

2.4 Gynogenesis: Ovule and ovary culture, in-vitro pollination
and fertilization; Embryo rescue technique, Haploid
production through distant hybridization, Triploid
production (Endosperm culture).

Unit III: Protoplast Culture

3.1 Isolation and purification of protoplast, culture of
protoplast and regeneration of protoplast.

3.2 Somatic Hybridization; culture and selection system for
hybrids.

3.3 Cybridization and production of cybrids.

3.4 Role of somatic hybrids and cybrids in plant improvement,
application of protoplast culture.

Unit IV: Genetic Transformation:

4.1 Methods of genetic transformation.

i) Agrobacterium tumefaciens mediated gene transfer.

ii) A. rhizogenes mediated transformation.

iii) Virus mediated transformation.

iv) Direct Gene transfer.

4.2 Selection and identification of transformed cells. Recovery
of transformed plants. Transgenic plants; its production,
prospects and problems.

4.3 Production of pathogen free plants, virus- elimination
through in-vitro technique.

Unit V : Secondary metabolites and Cryobiology.

5.1 Production of secondary metabolites from cultured cells,
strategies for induction of secondary metabolite production
through suspension, hairy root culture, shoot organ culture
for alkaloids, pigments, perfumes, flavours, insecticides,
anticancerous agents and pharmaceutically important
compounds.

5.2 Germplasm Storage: Cryobiology of plant cell culture; plant
banks; freeze preservation technology; Role of
Cryopreservation and future prospects.

5.3 Industrial applications of plant Biotechnology.

a) Pharmaceuticals b) Food additives, c) Speciality
chemicals, d) Quality oils, e) Molecular farming, f) Edible
vaccines.

Suggested Readings:

1) Amirato, P.Y.D.A. Evans, W.P.Sharp and Bajaj Y.P.S. (1990) Hand
book of plant cell culture volumes I-V. McGraw Hill publishing Co.
New York.

2) Bhojwani S.S. and Rajdan M.K. (1983) Plant Tissue Culture, Theory
and Practice.

3) Reinert J. and Bajaj Y.P.S. (1977) Applied and Fundamental aspects
of plant cell, Tissue and Organ culture, by Springer Verlag, Berling.

4) Gupta P.K. (1995) Elements of Biotechnology, Rastogi and
Company.

5) S.Narayan Swamy (1994) Plant Cell and tissue culture. Tata McGraw
Hill Publishing Company Limited New Delhi.
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6) Dr.U.Kumar (1999) Methods in Plant Tissue Culture, Agrobios
(India)

7) J.Reinert and Y.P.S. Bajaj (1980) Plant Cell, Tissue, and Organ
Culture, Narosa Publishing House.

8) J.Prakash and R.L.M. Pierik (1993) Plant Biotechnology. Oxford
and IBH publishing Co. Pvt. Ltd.

9) Kalyan Kumar De (1992) Plant Tissue Culture. New Central Book
Agency P. Ltd.

10) M.K.Razdan (1993) An Introduction to plant Tissue Culture. Oxford
and IBH Publishing Co.Pvt. (LTD)

11) Surendra Prasad and L.K.Pareek (1996) Impact of Plant
Biotechnology on Horticulture. Agro Botanical Publishers (India).

12) R.A.Dixon and R.A. Gonzales (1994) Plant Cell Culture. A practical
approach, Oxford University Press, New York, Tokyo.

13) Philip V.Ammirato, David A.Evans, William R.Sharp, Yasuyuki
Yamaha, (1984) Hand Book of Plant Cell culture. Macmillan
Publishing Company, New York.

14) Dr.Ning-sun Yang, Dr.Paul Christoce, (1994) Practical Bombardment
Technology for Gene Transfer. Oxford University Press.

15) S.B.Primrose (1987) Molecular Biotechnology Blackwell Scientific
Publications London Edinburgh Boston.

16) Islam A.S. (1996), Plant Tissue Culture, Oxford & IBH Publishing
Co.Pvt.Ltd.

17) Reinert J. and M.M.Yeoman, (1982) Narosa Publishing House.

18) Rehert D.Hall (1999) Plant Cell Culture Practicals - Humana Press.

19) Chanela, H.B. (2000), Introduction to Plant Biotechnology, Oxford
& IBH Publishing Co.Pvt.Ltd.

20) Vasil I.K. and Thorpe T.A. (1994), Plant Cell and Tissue culture,
Kluwer Academic Publishers, Netherland

Laboratory Exercises:

1) Preparation of media.

2) Surface sterilization.

3) Isolation of explant, induction of callus, establishment and
maintenance of callus.

4) Organogenesis and plant regeneration through clonal propagation.

5) Embryogenesis in cultured cell from different explants.

6) Micropropagation of banana, citrus, papaya, sugarcane etc.

7) Cell suspension culture from different tissues.

8) Embryo culture and embryo rescue of different plant species.

9) Effect of various growth hormones on cell divisions and cell
proliferation.

10) Isolation, purification and culture of protoplast.

11) Anther culture, pollen culture and production of haploids.

12) Artificial seed preparation.

13) Cytological examination of regenerated plants.

14) Agrobacterium culture and selection of transformants.

15) Selection of salt tolerance, amino acids analogous resistance
through cell cultures.

16) Hardening of tissue culture raised plants.

17) Visit to forest area to study important plant species and preparation
of field diary.

18) Visit to plant tissue culture laboratories in state & preparation of
report.

Semester III

Plant Tissue Culture : Practical-VI (Elective)

PRACTICAL SCHEDULE

Time :  8 Hrs. Max. Marks: 40

Q.1. Setting and working of one major experiment         12 Marks.

Q.2. Two Minor experiments. 08 Marks.

Q.3 Preparation of any one specific media for

tissue culture. 10 Marks.

Q. 4 Comment on spots. 05 Marks.

Q. 5 Viva voce 05 Marks.

Semester- III

PAPER-XI: BIOINFORMATICS-I (Elective)

UNIT I : 1.1 Computer system: Overview functions input devices output
devices, storage devices, Softwares and Hardwares.

1.2 Main circuits: Chips, Ports, Expansion slots.

1.3 Real time, offline and online processing.

1.4 Operating systems: Concepts, windows 2003/XP, VISTA,
UNIX, LINUX.

1.5 Computer Virus: Overview, Transmission and Precautions.

UNIT II: 2.1 Types of computers- Latest Models.

2.2 Internet:  Resources, World Wide Web, Tools associated,
terminologies.

2.3 Data communication, links and Data Mining

2.4 LAN, WAN, MAN, Search Engines.

2.5 Data Models: Network and Hierarchial data model and
concepts.

UNIT III: 3.1 Computer application in Bioinformatics.
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3.2 Databases: Primary, Secondary; Relational and Non
relational; Redundant and Non Redundant

3.3 Introduction to Oracle and Perl.

3.4 Database design and management (DBMS & RDBMS).

3.5 Bioinformatics Resources: NCBI, EBI, ExPASY, EMBL and
DDBJ.

UNIT IV: 4.1 Biological Databanks: PDB, SRS, BRENDA, TREMBL,
UniProt, KEGG.

4.2 Derived, Databases: PROSITE, Pfam, PRINTS, CATH, SCOP,
DSSP, FSSP, DALI.

4.3 Genomic Databases.

4.4 Repositories for high throughput genomic sequences: EST,
STS, GSS.

4.5 Nuclei Acid databases and Protein databases.

UNIT V: 5.1 Sequence Analysis: Overview, Concepts and tools.

5.2 Similarity Searches: BLAST, FASTA, PSI-BLAST and PHI-
BLAST.

5.3 Scoring Matrices: PAM, BLOSSUM and PSSM.

5.4 Pairwise Sequence Analysis: Needleman and Wunch; Smith
and Waterman.

5.5 Dynamic Programming.

Semester-III

PAPER XII : BIOINFORMATICS  II (Elective )

Unit I : 1.1 Multiple sequence Alignment (MSA); Basic
concepts,Progressive and Hierarchial  approaches
CLUSTAL-W, GENEDOC.

1.2 Sequence patterns, profiles and motifs (Profilescan) Prosite
type.

1.3 Phylogenetic tree: Basic concepts, methods, types of trees,
Analysis algorithm UPGMA, NJ, NR, MP and its
interpretation.

1.4 Comparative genomic: Full genome alignment concepts and
applications, Algorithm MUMmer, BLAST-2

Unit II: 2.1 Gene Prediction: Gen Scan and Neural Network, HMM
concepts and Applications.

2.2 Genomic: Genome analysis coding region (CpG Island, GC
content, SNPs, ESTs) non-coding regions: LINES, SINES,
LTRs, Tandem repeats.

2.3 Structural Genomics and Primer designing

2.4 Functional genomics: DNA Microarray.

Unit III: 3.1 Protein structure Prediction: ab-initio method, GOR, Fold
recognition (PHD, PSI- Prediction method)

3.2 Protein structure with respect to helix, sheets and coils,
Ramchandran Plot.

3.3 Protein modelling and simulations: Techniques, MD Monte
Carlo, docking  strategies.

3.4 Protein optimisation techniques.

3.5 To study protein characteristics by using peptools.

Unit IV: 4.1 Protein Array: Concept tools

4.2 Protein -Protein interaction: Molecular design.

4.3 Protein Validation/Homology and Resources for virology’

4.4 Virtual Lab. concept

4.5 Allergic proteins and their studies by using bioinformatic
tools.

Unit V : 5.1 Biodiversity Informatics: Overview, concept, Databases
(Species 2000, tree of life, ATCC, NBTI) and Softwares (delta,
Metro IS, AVIS, ICTV)

5.2 Bioinformatics in Agriculture for Crop Improvement.

5.2 Drug Design: Role of bioinformatics, target identification
and Model organisms (Arabidopsis thaliana, C. elegans,
Drosophila melanogaster)

5.4 Chemo informatics: Concepts and Dynamics of
biomolecular drugs.

5.1 Emerging areas in bioinformatics: Genechip, Forest
informatics, Ontology,  Phylogenetic study, Drug target
identification.

Suggested Readings:

1. Hanery Korth & Abraham Database system concept Tata McGraw
Hill Publication.

2. Martin J.M. Database system roganisation – Prentice Hall.

3. Stephen Misener and Stephen A. Krawetz, 1999 Bioinformatics:
Methods and Protocols (Methods in Molecular Biology, Vol 132),
, Humana Press.

4. Stanley Letovsky, 1999 Bioinformatics: Databases and Systems,
Kluwer Academic Publishers.

5. P. Green, 1998,Computational Molecular Biology, Blackwell Science
Inc.

6. Introduction to Computational Molecular Biology, Joao Meidanis,
Joao C. Setabal, 1997, PWS Pub. Co.

7. Dan Gusfield, 1997Algorithms on Strings, Trees, and Sequences:
Computer Science and Computational Biology, Cambridge
University Press.

8. Simon R. Swindell, 1997 Sequence Data Analysis Guidebook,
Humana Press.
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9. Tieng K. Yap, Ophir Frieder, Robert L. Martino, 1996, High
Performance Computational Methods for Biological Sequence
Analysis, Kluwer Academic Pub.

10. Russell F. Doolittle, 1996 Computer Methods for Macromolecular
Sequence Analysis, Methods in Enzymology, volume 266, ,
Academic Press.

11. Molecular Bioinformatics: Algorithms and Applications, Steffen
Schulze-Kremer, 1995, Walter De Gruyter.

12. Michael S. Waterman, 1995, Introduction to Computational Biology
– Maps, Sequences and genomes, Chapman & Hall.

13. Annette M. Griffin and Hugh G. Griffin, 1994, Human Press.Computer
Analysis of Sequence Data,

14. S. G. Gindikin, 1992, Mathematical Methods of Analysis of
Biopolymer Sequences (Dimacs Series in, Discrete Mathematics
and Theoretical Computer Science; Volume 8), American
Mathematical Society.

15. Michael S. Waterman, 1989 Mathematical Methods for DNA
Sequences, CRC Press.

16. James D. Tisdall, 2003 Mastering Perl for Bioinformatics, O’Reilly.

17. Cynthia Gibas, Per Jambeck, 2001 Developing Bioinformatics
Computer Skills, O’Reilly.

18. Jeffrey D. Ullman, Jennifer D. Widom, 2001,Database Systems: The
Complete Book, Hector Garcia-Molina, and Prentice Hall.

19. Eric S. Roberts, 1998, Programming Abwstractions in C: A Second
Course in Computer Science, Addison-Wesley.

20. Larry Wall, Tom Christiansen, Jon Orwant, 2000 Programming Perl
(3rd Edition), O’Reilly.

21. Jerry Peek, Tim O’Reilly, Mike Loukide s, 2nd Edition, 1997UNIX
Power Tools, 2nd Edition, O’Reilly.

22. James Callahan, Harriet Pollatsek, Lester Senechal, and 1995
Calculus in Context: The Five College Calculus Project, Freeman.

23. Gilbert Strang, 1998, Introduction to Linear Algebra, Wellesley
Cambridge Press.

24. Erwin Kreyszig, 1999, Advanced Engineering Mathematics, John
Wiley & Sons.

25. Christian Schlotterer, 1999, The Elements of Statistical Learning:
Oxford University Press.

26. Kenneth Lange, 1997, Mathematical and Statistical Methods for
Genetic Analysis, Springer Verlag.

27. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Cliff
Stein, 2001,Introduction to Algorithms, 2nd Edition, MIT Press.

28. Charles Staben, 2001,Bioinformatics: A Primer, Jones & Bartlett
Pub.

29. Arun Jagota, 2000 Data Analysis and Classification for
Bioinformatics, AKJ Academics.

30. Stuart M. Brown, 2000, Bioinformatics: A Biologist’s Guide to
Biocomputing and the Internet, Eaton Pub. Co.

31. Des Higgins, Willie Taylor, 2000, Bioinformatics: Sequence,
Structure and Databanks: A Practical Approach (The Practical
Approach Series, 236), Oxford Univ. Press.

32. Neural Networks and Genome Informatics, Cathy H. Wu, Jerry W.
McLarty, 2000, Elsevier Science.

33. Peter Clote and Rolf Backofen, 2000, Computational Molecular
Biology: An Introduction (Wiley Series in Mathematical and
Computational Biology), John Wiley & Sons.

34. Chrystopher L. Nehaniv, 1999, Mathematical and Computational
Biology: Computational Morphogenesis, Hierarchical Complexity,
and Digital Evolution American Mathematical Society.

35. Jason T.L. Wang, Bruce A. Shapiro, Dennis Elliott Shasha , 1999,
Pattern Discovery in Biomolecular Data: Tools, Techniques, and
Applications, Oxford Univ. Press.

36. Dan E. Krane, Michael L. Raymer, Michaeel L. Raymer, Elaine Nicpon
Marieb, 2002, Fundamental Concepts of Bioinformatics, Benjamin/
Cummings.

37. Tao Jiang, Ying Xu, Michael Zhang, 2002 Current Topics in
Computational Molecular Biology (Computational Molecular
Biology), MIT Press.

38. Warren Ewens, Gregory Grant, 2001,Statistical Methods in
Bioinformatics: An Introduction (Statistics for Biology and Health),
Springer Verlag.

39. Pierre Baldi, Soren Brunak, Sren Brunak, 2001,Bioinformatics: The
Machine Learning Approach, Second Edition (Adaptive
Computation and Machine Learning), MIT Press.

40. Pankhurst (1991): Practical Toxonomic Computing

41. A.R. Leach, Molecular Modelling Principles and Applications

42. Creighton T.E. Protein Folding

43. Creighton T.E. Protein Structure Prediction.

44. Brendam Wren, Nick Dorrell, 2003,Functional Microbial Genomics
(Volume 33), Academic Press.

45. John E. Antonopoulos, 2000,Genomics, Xlibris Corporation

46. Sandor Suhai, 2000,Genomics and Proteomics: Functional and
Computational Aspects, Plenum Pub Corp.

47. David L Spector, Robert D. Goldman, Leslie A. Leinwand, 1998,
Cells: A Laboratory Manual, 3 volumes, Cold Spring Harbor
Laboratory Press

39 40



48. Bruce Birren, etal., 1997, Genome Analysis: A Laboratory Manual,
4 volumes Cold Spring Harbor Laboratory Press.

49. Cecillia Sacone, Graziano Pesole, 2003, Handbook of Comparative
Genomic: Principles and Methodology, Wiley-Liss

50. David Sankoff and Joseph H Nadeau, 2000,Comparative Genomics
- Empirical and Analytical Approaches to Gene Order Dynamics,
Map Alignment and the Evolution of Gene families, Kluwer
Academic Pub

51. Melody Clark (Editor), 2000Comparative Genomics, Kluwer
Academic Pub.

52. T. Rabilloud, 2000, Proteome Research: Two-Dimensional Gel
Electrophoresis and Detection Methods (Principles and Practice),
Springer Verlag.

53. R.M. Kamp, D. Kyriakidis, the Choli-Papadopoulou, 1999,Proteome
and Protein Analysis, Springer Veriag.

54. M.R. Wilkins, et al. (Editors), 1997, Proteome Research: New
Frontiers in Functional Genomics Springer Verlag.

55. I.F. Tsigelny, 2002, Protein Structure Prediction: Bioinformatic
Approach, International University Line.

56. Arthur M. Lesk, 2001, Introduction to Protein Architecture: The
Structural Biology of Proteins, Oxford University Press.

57. David M. Webster, 2000, Protein Structure Prediction: Methods
and Protocols, Humana Press.

58. Carilvar Branden, John Tooze, 1999, Introduction to Protein
Structure, Gariand Publishing.

59. Alan Fersht, 1999, Structure and Mechanism in Protein Science: A
Guide to Enzyme Catalysis and Protein Folding, Freeman

60. Mark A. Rothstein, 2003, Pharmacogenomics: Social, Ethical, and
Clinical Dimensions, Wiley-Liss.

61. Meyer, Rachel Tyndale, 2001Pharmacogenomics, Werner Kalow, ,
Marcel Dekker.

62. Elliot S Vesell, 2000,Pharmacogenetics and Pharmcogenomics :
Recent Conceptual and Technical Advances(Pharmacology, Volume
61, Number 3, 2000), S. Karger Publishing.

63. Wendell Weber, 1997, Pharmacogenetic, Oxford University Press.

64. Helen C. auston, John Quackenbush, Alvis Brazma, 2003,
Microarray Gene Expression Data Analysis: A Beginner’s Guide,

Blackwell Publishers.

65. G. Parmigiani, E.S. Garrett, R.A. Irizarry, S. Zeger, Graeme Clark,
2003The Analysis of Gene Expression Data (Statistics for Biology
and Health), Springer Verlag.

66. Daniel P. Berrar, Werner Dubitzky, Martin Granzow, 2002, A Practical
Approach to Microarray Data Analysis, Kluwer Academic
Publishers

67. Pierre Baldi, G. Wesley Hatfield, 2002, DNA Microarrays and Gene
Expression: From Experiments to Data Analysis and Modeling,
Cambridge University Press.

68. David Bowtell, Joseph Sambrook, 2002,DNA Microarrays: A
Molecular Cloning Manual, Cold Spring Harbor Laboratory.

69. Steen Knudsen, 2002, A Biologist’s Guide to Analysis of DNA
Microarray Data, John Wiley & Sons.

70. Bertrand Jordan, 2001,DNA Microarrays: Gene Expression
Applications,  Springer Verlag.

71. Jang B. Rampal, 2001,DNA Arraysm: Methods and Protocols
(Methods in Molecular Biology, Volume 170), Humana Press.

72. Elena V, Grigorenko, 2001,DNA Arrays: Technologies and
Experimental Strategies, CRC Press.

73. Mark Schena, 2000, Microarray Biochip Technnology, Eaton Pub.

74. Mark Schjena, 1999, DNA Microarrays: A practical Approach
(Practical Approach Series 205), Oxford Univ Press.

75. Eric H. Davidson, 2001, Genomic Regulatory Systems: development
and Evolution, Academic Press.

76. Erica Golemis, 2001, Protein-Protein Interactions: A Molecular
Cloning Manual, Cold Spring Harbor Laboratory.

77. Luke Alphey, 1997, DNA Sequencing: From Experimental Methods
to Bioinformatics (Introduction to Biotechniques Series), Springer
Verlag.

78. Adams M.D. Fields C., Venter J.C.), 1994, Automated DNA
sequencing and analysis, Academic Press.

79. Marco Salemi, Anne-Mieke Vandamme, 2003The Phylogenetic
Handbook: A Practical Approach to DNA and Protein Phylogeny,
Cambridge University Press.

80. Barry G. Hall, 2001, Phylogenetics Trees Made Easy: A How- To
Manual for Moleculzar Biologists, Sinauer Associates.

81. Masatoshi Nei, Sudhir Kumar, 2000Molecular Evolution and
Phylogenetics, Oxford Univ Press.

82. Roderic D.M. Page, Edward C. Holmes, 1998,Molecular Evolution:
A Phylogenetic Approach, Blackwell Science Inc.

83. R Scott Hawley, Michele Y Walker, 2003,Advanced Genetic
Analysis: Finding Meaning in the Genome, Blackwell Publishers.

84. Pui-Yan Kwok, Carolyn T. Williford, 2003, Single Mucleotide
Polymorphisms: Methods and Protocols (Methods in Molecular
Biology (Clifton, N, J.), V. 212), Humana Press.
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85. Daniel Sorensen, Dani Gianola, 2002, Likelihood, Bayesian and
MCMC Methods in Quantitative Genetics, Springer Verlag.

86. Ali Hajeer, Jane Worthington, Sally John, 2000, Snp and
Microsatellite Genotyping: Markers for Genetic Analysis
Biotechniques Molecular Laboratory Methods Series Eaton Pub.

87. David B. Goldstein. Microsatellites: Evolution and Applications,

Laboratory Exercises:

1. Hands on experience and Regular Usage: Windows XP, Internet
Browsers (I.E. Netscape), Search Engines, E-mail, Web, mail and
ftp.

2. Downloading and installing Software/plugs in on Windows XP.

3. Spreadsheet Applications: Database Management (sorting records,
Finding, adding, deleting).

4. Creation of Computer Presentations with graphics (P.P.), Slides,
Wizards, inserting graphs & charts, build and animated effect.

5. Database search, NCBI, DDBJ, EMBL, BRENDA, KEGG, UniProt.

6. Pair wise Sequence Alignment-FASTA, BLAST.

7. Websites for Bioinformatics.

8. To prepare the inventory of websites.

9. To develop a phylogeny tree of at least 5 plant species.

10. To search allergic fragments of proteins in fruits / pollen grains.

11. To study Protein characteristics by using different boinformatic
tools.

12. Protein database searching GCG package or EMBOSS.

13. 3D Motif recognition.

14. 3D structure viewing tools.

15. Method of gene Annotation.

16. Assembly of full genome from sequenced fragments.

17. Blast analysis of DNA sequence.

18. Blast analysis of Protein sequence.

19. Primer designing using computers.

20. Protein prediction using DNA as template.

21. RNA prediction using DNA as template.

22. Genome analysis (Prokaryotes)

23. Genome analysis (Eukaryotes)

24. Identification of MUMs (Maximum unique matches)

25. Identification of Unique Sequences for organism.

26. DNA extraction from plants.

27. Protein Molecular weight determination by electrophoresis.

28. Effect of PAM on sequence Analysis.

29. Effect of BLOSSUM on sequence Analysis.

30. Effect of PSSM on protein sequence Analysis.

31. Prediction of Function for unknown sequence.

32. CpG Island identification in Genome Sequence.

33. GC content of sequence and validation of Chargaff’s rule.

34. Study of types of genome sequencing.

35. Study of sequencing techniques.

36. Phylogenetic analysis multiple sequence by root tree method.

37. Phylogenetic analysis multiple sequence by non-root tree method.

38. Calculation of distances between two sequences.

39. Study of LINES in genomes.

40. Study of SINES in genomes.

41. Study of LTRS in genomes.

42. Study of tandem repeats.

43. Study of telomeres sequences in organisms..

Semester -III

PRACTICAL -VI

ELECTIVE PAPER BIOINFORMATICS

PRACTICAL SCHEDULE

Time: 8 Hrs. Marks: 40

Q. 1 Setting and Working of one major experiment 12 Marks

Q. 2 Perform two minor experiments 12 Marks

Q. 3 Problem on Matrices 06 Marks

Q. 4 Spotting 05 Marks

Q. 5 Viva voce 05 Marks

Semester –III

Paper-XI: Angiosperm Taxonomy, Phytochemistry

and Pharmacognosy-I (Elective)

UNIT I : Basic principles of phytochemical techniques – UV-Visible
and Infra Red Spectroscopy, Nuclear Magnetic Resonance
(NMR); Chromatographic techniques- Paper
chromatography, Thin Layer Chromatography (TLC), High
Performance Liquid Chromatography (HPLC), Gas Liquid
Chromatography (GLC), Gel Electrophoresis.

UNIT II : Study of following secondary plant metabolites with respect
to their chemistry and biological activity- F l a v o n o i d s ,
Simple Phenolics, Phenolic Glycosides, Tannins,

Anthroquinones, Saponins, Steroids, Alkaloids, Pigments
(anthocyanin and betacyanin), Resins, Gums and Volatile
oils.
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UNIT III : Basic aims and concepts of taxonomy. Principles of
systematics; concept of character. Monophyly and
Polyphyly, Parallelism and convergence, Homology and
analogy. Taxonomic literature- keys, floras, monographs and
icons.

UNIT IV : International code of Botanical Nomenclature Type method,
valid publication, Rule of priority, Author citation,
conservation of names and rejection of names, Time and
place of origin of Angiosperms. Probable ancestors of
angiosperms (different theories of origin of angiosperms).

UNIT V : Pharmacognostic studies of following drug plants:

(Nomenclature, Morphology, Anatomy, Chemistry, Uses
and Adultrants)

Datura metel, Solanum surattense, Zingiber officinale,
Ocimum sanctum, Swertia chirata, Asparagus racemosus
Commiphora weightii, Citrulus colocynthis, Digitalis
purpurea; Gloriosa superba, Withania somnifera.

Ethnobotany: Dynamism in ethnobotany.

Semester – III

Paper-XII: Angiosperm Taxonomy, Phytochemistry

and Pharmacognosy-II (Elective)

UNIT I : History of classification. Brief account of Pre-Darwinian
Classification. Post-Darwinian developments in
classification. Artificial, Natural, Phylogenetic and
Evolutionary classification systems. Study of Modern
systems – Takhtajan; Dahlgren and Thorne’s system of
classification, assorted Phylogenetic systems.

UNIT II : Taxonomic evidence: Vegetative and floral anatomy,
palynology; embryology, cytology, Phytochemical
systematics and molecular systematics. Numerical
taxonomy, Biosystematics

UNIT III : Living fossils of Angiosperms: Winteraceae,
Degeneriaceae, Astrobaileyaceae, Ambrorellaceae,
Tetracentraceae, Trochodendraceae, Eupomatiaceae.
Comparative account of vegetative and floral morphology,
inter-relationships; phylogeny and distribution of plant
families belonging to following subclasses as per
Cronquist’s  system (As illustrated by following orders and
families).

a) Magnoliidae: Ranunculaceae, Berberidaceae,
Lardizabalaceae, Menispermaceae.

b) Hamamelideae: Urticales- Ulmaceae, Moraceae,
Cannabaceae, Urticaceae.

UNIT IV: c) Caryophyllidae: Caryophyllales-Phytolaccaceae,
Nyctaginaceae,  Didiereaceae,Cactaceae, Aizoaceae,
Molluginaceae, Chenopodiaceae,     Amaranthaceae.

d) Dillenidae- Malvales- Elaeocarpaceae, Scytopetalaceae,
Tiliaceae, Sterculiaceae, Bombacaceae, Malvaceae.

e) Rosidae: Geraniales- Oxalidaceae, Geraniaceae,
Tropoaeolaceae, Balsaminaceae.

f) Asteridae –Asterales- Asteraceae.

UNIT V: g) Alismatidae-Alismatales-Butomaceae, Limnocharitaceae,
Alismataceae.

h) Commelinidae- Zinziberales- Sterilitziaceae, Lowiaceae,
Heliconiaceae, Musaceae, Zingiberaceae, Costaceae,
Cannaceae, Marantaceae.

i) Liliidae- Liliales- Liliaceae, Amaryllidaceae, Iridaceae,
Agavaceae, Dioscoreaceae.

Suggested Readings :

1) Comparative Phytochemistry - Swain, T., Academic Press.

2) Chemistry in Botanical classification - Nobel symposia medicine
and natural science, Benz, G. and J.Santesson, Academic Press.

3) Pharmacognosy - Kokate C.K., A.P.Purohit and S.B.Gokhale, Nirali
Prakashan.

4) Trease and  Evan’s Pharmacognosy : W.C.Evans, Saunders.

5) Plant systematics, a phylogenetic approach - Jude, Campell, Kellog
& Stevans, Sionaur Association Inc.USA.

6) Biochemical systematics: Alston, R.E. & B.L.Turner, Prentice Hall.

7) Origin and Early Evolution of Angiosperms, Breek C.B. (Ed),
Columbia University Press.

8) The Seeds of Dicotyledons Vols. I & II, Corner, E.J.H., Cambridge
University Press.

9) Morphology of the Angiosperms, Eames, A.J., MC Graw Hill.

10) Plant Chemototaxonomy: Harborne J.B. and B.L.Turner, Academic
Press.

11) Pollen Morphology & Taxonomy of Angiosperms: Eradtman, G.,
Almvist & Wiksei Stoekholm.

12) Taxonomy of Vascular Plants, Lawrence: H.M., MC Millan.

13) Taxonomy of Angiosperms, Naik: V.N., Tata McGraw Hill.

14) The families of flowering plants Vol. I & II: Hutchinson, J., Hutchinsu
London.

15) Principles of Angiosperms Taxonomy : Davis H. & V.H, Heywood,
Von Nostrand.
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16) International Code of Botanical Nomenclature, Voss.E.C.(Ed.),
Regnum Vegetable utrecht.

17) A Punched card key to the Dicot Families of South India: Saldhana
C. & C.K.Rao, Arvind Publishers, Bangalore.

18) Phytochemistry and Angiosperm Phylogeny: Young D.J., & Siegler,
Prager.

19) An Integrated System of Classification of flowering Plants:
Cronguist, A., Columbia University Press.

20) Flowering Plants Origin & Dispersal: Takhtajan, A., Oliver & Boyd.

21) Evolution and Phylogeny of flowering plants: Hutchinson, J.,
Academic Press.

22) Evolution and Systematics: Solbrig, O.T., McMillan.

23) Morphology of Angiosperms: Sporne, K.R., Hutchinson, London.

24) Origin and Early Evolution of Angiosperms: Beck, C.G. (Ed.),
Columbia University Press.

25) Palaeobiology of Angiosperms Origin: Hughes, N.H., Cambridge
University Press.

26) Chromosome Atlas of the Flowering Plants of the Indian Sub-
continent: Kumar, International Book.

27) Anatomy of the Dicotyledons, Second edition: Vol. I & II, Metcalfe,
C.R. & L.Chalk, Oxford Science Distributors.

28) Taxonomy & Ecology:  Heywood, V.H.Ed., Acadenue Press.

29) Numerical Taxonomy: Sneath, P.H.A. & R.R.Sokal, W.H.Freeman
& Co.San Fransisco.

30) Manual of Cultivated Plants: 2nd Ed., Baily, L.H., Macmillan.

Laboratory Exercises :

1) Description of locally available dicot and monocot species.
Identification upto species level with the help of flora.

2) Use of cytological data in Taxonomic studies - Karyotype analysis.
Preparation of Karyograms; and Idiograms (to be done with the
help of permanent preparation / diagram / photoplate).

3) Comparison of different species of a family to calculate similarity
coefficient and preparation of dendrograms (numerical taxonomy).

4) Study of different taxonomic features like stomatal types, pollen
types, trichome types, crystals etc.

5) Detection of secondary metabolites in plant material by quick tests.

Detection of flavonoids, irridoids; leucoanthogenins,
anthroquinones, alkaloids, saponins, differentiating anthocyanins

from bactacyanins. Chemically differentiating angiosperm wood
from gymnosperms wood.

6) Pharmacognostic studies of any 3 of the locally available medicinal
plants.

7) Frequent field visits to study local flora are expected. One short
tour within state and one long tour to other state to study the
vegetation and biodiversity of angiosperms. Students should
submit atleast 100 herbarium specimens (collectively) prepared
according to international norms. Excursion report should be
supported by field diary and photographic presentation of the
flora.

Semester -III

Elective Practical VI – Angiosperm Taxonomy, Phytochemistry and
Pharmacognosy.

Practical Schedule

Time : 6 Hrs Full Marks: 40

Q.1) Systematic description of two angiospermic plants

(one from dicotyledons and one from Monocotyledons)
10 Marks.

Q.2) Preparation of artificial key 04 Marks.

Q.3) Karyotype studies 04 Marks.

Q.4) Detection of secondary plant metabolites of

given plant material. 03 Marks.

Q.5) Morphological and analytical characterization

of given drug plant material 06 Marks.

Q.6) Spotting 08 Marks.

Q.7) Viva voce 05 Marks.

Semester III

ELECTIVE PAPER XI: ADVANCED PLANT PHYSIOLOGY AND
BIOCHEMISTRY-I

UNIT I : 1.1 Membrane transport – Structure and organization of
membrane, Glucoconjugates and protein membrane
systems; Channels, pumps and carriers of membrane.

1.2 Aquaporines – Structure and functions; Model membranes.

1.3 Mineral nutrition – Deficiency symptoms in plants,
Regulation of K+ Phosphoporus nutrition and transport;
Micronutrient acquisition; Plant response to mineral
toxicity; Nutritional status of plants.

UNIT II: 2.1 Plant movements– Overview; phototropism, phototropic
signal perception, transduction of signal.

2.2 Gravitropism – signal perception and its mechanism, growth

response, Role of calcium in gravitropism.

2.3 Nastic movements – Mechanism of Nyctynasty and
Seismonasty.
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2.4 Sensory photobiology – Phytochromes and Cryptochromes
– Phytochemical and biochemical properties;
Photophysiology of light induced responses; molecular
mechanism of photomorphogenic receptors; signaling and
gene expression.

UNIT III: 3.1 Plastids – Chemical composition, structure and transport
functions of plastid membranes.

3.2 Biosynthesis of Chorophylls, Carotenoids and fatty acids.

3.3 Thylakoid membrane network; protein synthesis, nuclear
proteins for photosynthesis.

3.4 Mitochondria – Chemical composition, Transport across
the membrane; Proteins synthesis; nuclear proteins for
respiration.

UNIT IV: 4.1 Energy Metabolism – Thermodynamic principles in biology.
Artificial photosynthesis for energy harvestation; National
Hydrogen Programme.

4.2 Primary and Secondary metabolites – Coordinated control
of metabolism; Metabolites as important natural products.

4.3 Types, biosynthesis and applications of terpens, alkaloids,
phenolic compounds, lignins, flavonoids, glycosides,
caumarines, stilbenes, styrylopyrones and amylopyrones.

UNIT V: 5.1 Spectroscopy – Principles and applications of X-ray
diffraction, Fluorescence, UV-visible, IR and NMR Mass
spectroscopy.

5.2 Chromatography- Principle and applications of paper, ion
exchange, affinity, and thin layer chromatography.

5.3 Flame photometry – Principle and its applications.

Semester III

PAPER XII: ADVANCED PLANT PHYSIOLOGY AND
BIOCHEMISTRY-II (ELECTIVE)

UNIT I : 1.1 Carbohydrates- Chemical Structure, Types and functions
of carbohydrates. Biosynthesis and degradation of starch
and sucrose, Modulation of gene expression by
carbohydrates.

1.2 Amino acid- Chemical properties; Overview of amino acid
biosynthesis in plants.

1.3 Signal transduction – Overview, receptors and G-proteins,
phospolipid signaling, role of cyclic nucleotides, Calcium-

Calmodulin cascade, diversity in protein kinases and

phosphatases, Specific signaling mechanisms- Two
compartment sensor regulator system in bacteria and plants.
Sucrose sensing mechanism.

UNIT II: 2.1 Plant defence systems – Overview of plant pathogens and
plant diseases; Phytoalexins and their host specificity.

2.2 Molecular basis of phytoalexin elicitation; R- genes; mode
of action and its role.

2.3 Post infectional compounds of some economically
important plants.

2.4 Control of pathogens by Genetic Engineering.

UNIT III: 3.1 Regulation and mode of secondary metabolites –
Bioseperation of compounds, Regulation of metabolite
synthesis in plants, Mode of action of target sites; Synergy
principle at work in plants, pathogens, insects, herbivores
and humans.

3.2 Transgenic production of secondary metabolites.

UNIT IV: 4.1 Senescence and programmed cell death – Types of cell death
observed in plants. Overview of senescence, pigment and
protein metabolism during senescence.

4.2 Impact of senescence on Photosynthesis and oxidative
metabolism.

4.3 Degradation of nucleic acid during senescence.

4.4 Endogenous plant growth regulators and senescence,
Environmental influence on senescence.

UNIT V: 5.1 Stress Physiology – Plant responses to biotic and abiotic
stress, Mechanism of biotic and abiotic stress tolerance,
HR and SAR.

5.2 Water deficit and draught resistance; salinity stress, metal
toxicity, freezing and heat stress and oxidative stress.

Suggested Readings:

1. DNA and Protein Sequence Analysis: A Practical Approach
(Practical Approach Series, No. 171), 1996, M.J. Bishop and C.J.
Rawlings (Editors), 1996, IRL Press.

2. Sequence Analysis Primer, Michael Gribskov and John Devereux
(Editors), 1992, Oxford University Press..

3. Approaches to gene Mapping in Complex Human Diseases,
Jonathan L. Haines, Margaret A. Pericak-Vance (Editors), 1998,
John Wiley & Sons.

4. Essentials of Genomics and Bioinformatics, C.W. Sensen (Editor),
2002, John Wiley and Sons.

5. Hidden Markov Models for Bioinformatics, Timo Koski, Timo
Koskinen, 2001, Kluwer Academic Publishers.

6. Albert, B; Bray, D; Lewin, J; Raff, M; Roberts, K; Watson, J.D.;
Molecular Biology of the Cell. Garland, New York, 1994.

7. Brachet J. & Mirshy, A.E., ed., The Cell Biochemistry, Physiology,
Morphology, Vol.II. Academic Press Inc. London LTD. 1961.
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8. Buchanan, B.B.; Gruissem, W.; Jones, R.L.; Biochemistry &
Molecular Biology of Plants, American Society of Plant
Physiologists, Rockville, Maryland, 2000.

9. Charalambous, G., Ed., Spices, Herbs & Edible Fungi, Elsevier, New
York 1944.

10. Clayton, R.K., Photosynthesis : Physical mechanism & Chemical
patterns. Cambridge University Press, Cambridge. 1980.

11. Dangi, J.L.; Bacterial Pathogenesis of Plants & Animals, Molecular
& Cellular Mechanism. Springer-Verlag, Berlin, 1995.

12. Daniel,M. and R.P.Purkayastha Ed., Handbook of Phytoalexin
metabolism & action, Marcel Dekker, Inc., New York, 1995.

13. Davies, D.D., ed., The Biochemistry of Plants, Vol.II, Academic
Press, London, 1987.

14. Duke, J.A. CRC Handbook of Phytochemical Constituents of GRAS
Herbs, Foods & other Economic Plants. CRC Press, Boca Raton,
FL, 1992.

15. Epstein, E., Mineral Nutrition of Plants : Principles & Perspectives.
John Wiley & Sons, New York, 1972.

16. Hopkins, W.G. Introduction to Plant Physiology. John Wiley &
Sons, Inc., New York, USA, 1995.

17. Jones & Bartlett, Plant Cell Biology : Structure & Function, Sudbury,
M.A., 1996.

18. Kaufman, P.B.; L.J.Cseke; S.Warber;  J.A.Duke & H.L.Brielmann.
Natural products rom plants. CRC Press LLC New York, 1999.

19. Llyoid, C.W. ed, Plant Cell biology : Structure and function,
Academic Press, London, 1982.

20. Llyoid, C.W. ed, The cytoskeletal Basis of Plant Growth & Form,
Academic Press, London, 1991.

21. Lodish, H: Berk, A.; Zipursky, S.L.; Matsudaira, P. : Baltimore, D.,
and Damell, J. Molecular Cell biology. 4th ed. W.H.Freeman & Co.,
New York, USA, 2000.

22. Marchner, H. Mineral Nutrition of Higher Plants, 2nd ed. Academic
Press,, London, 1995.

23. Moller, T.M.; Gardestom P., Glimelin, K.; Glaser, E. Plant
Mitochondria : From Genes to function. Backhuys Publishers, 1998.

24. Nishimura, S.; C.d.Vance & N.Doke, Eds. Molecular determinants
of Plant diseases. Japan Scientific Press, Tokyo / Springer Verlag,
Berlin, 1987.

25. Noggle, G.R. & G.J.Fritz. Introductory Plant Physiology. 2nd ed.
Prentice-Hall, Inc., Englewood cliffs, N.J. U.S.A., 1992.

26. Plummer, D.T. An Introduction to Practical Biochemistry, 3rd ed.
Tata Mc Graw Hill, Delhi.

27. Rochaix, J.D. Goldschmidt-Cleronont,M., Merchant, S., Kluwer. The
molecular biology of chloroplast & mitochondria in
Chlamydomonas, Academic Publishers, Dordrecht, The
Netherlands, 1998.

28. Staples, R.C. Ed. Plant Disease Control, John Wiley & Sons, New
York, 1981.

29. Taiz, L. & Zeiger, E. Plant Physiology 2nd ed. Academic Press,
Sandiago, U.S.A. 1998.

30. Tobin, A.K., ed. Plant Organelles. Cambridge University Press.
Cambridge, UK, 1992.

31. Westhoff, P. Molecular Plant Development : from Gene to Plant.
Oxford University Press, Oxford, UK, 1998.

Laboratory Exercies :

1) The separation of leaf pigments by adsorption chromatography.

2) The separation of amino acids by two dimensional
chromatography.

3) The identification of sugar in Fruit juices by TLC.

4) Seperation of Lipids by TLC.

5) SDS - PAGE for soluble proteins extracted from given plant material.

6) Extraction of Essential oils from plant material.

7) Separation of esters and perioxidases by native PAGE.

8) Determination of Chl- a, Chl-b & total chlorophyll in C3 & C4
plants by spectrophotometry.

9) Determination of isoelectric point of legumin.

10) The quantitative estimation of amino aids by using the ninhydrin
reaction.

11) Estimation of total carbohydrates by anthrone reagent.

12) The determination of acid value of fats.

13) The determination of  saponification value of fats.

14) The determination of  activity of enzyme a - amylase.

15) Isolation of Chloroplast from spinach leaves.

16) The evaluation of oxygen by isolated chloroplast using Hill
Oxidants.

17) Preparation of absorption spectrum of chlorophylls & carotenoids.

18) Estimation of stress induced amino acids (proline)

19) Demonstration of phototropism, geotropism, hydrotropism &
seismonasty.

20) Determination of water potential by tissue weight change method.

21) Estimation of Sodium, Potassium & Calcium in plant material by
Flame-photometry.

22) Estimation of peroxidase activity.
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23) Detection of secondary metabolites by TLC (any one)

24) Profile study of secondary metabolites by TLC (any one)

25) Spectrophotometric estimation of secondary metabolites.

26) Estimation of phytoalexins.

27) PR- protein ( b - 1,3 glucanase, chitinase, PAL) assay.

Semester III

Elective Practical – VI

Advanced Plant Physiology and Biochemistry

PRACTICAL SCHEDULE

Time: 6 Hrs    Full Marks: 40

Q. 1 Setting and working of any one Plant Physiology  experiment.
08 Marks

Q. 2 Setting and working of any one biochemistry experiment.
08 Marks

Q. 3 Comment on two experiments based on plant physiology

and biochemistry that are set up. 10 Marks

Q. 4 Comment on principle and working of analytical instrument.
04 Marks

Q. 5 Perform phytochemical / biochemical test. 05 Marks

Q. 6 Viva voce 05 Marks

Semester – III

   PAPER- XI: MOLECULAR BIOLOGY, BIOTECHNOLOGY AND
PLANT BREEDING-I (Elective)

UNIT I: 1.1 Chemical basis of life- Covalent bonds, Non-covalent
bonds, Vander Waal’s forces, Acids, Bases and Buffers.

1.2 Protein structure and function – Hierarchial; structure of
protein (Primary, Secondary, Tertiary, Quaternary and
domain structure).

1.3 Modification and degradation of proteins. Molecular
chaperons.

1.4 Membrane proteins-Integral and peripheral membrane
proteins and its Interaction.

1.5 Methods of separation of cell proteins – Detergents,
Differential and Rate zonal centrifugation, SDS-
Polyacrylamide gel electrophoresis and isoelectric focusing.

UNIT II: 2.1 Nuclear genome organization – Genome size, Kinetics of
DNA denaturation and renaturation, the law of DNA

constancy and C- value paradox.

2.2 Kinetic classes of DNA – Repetitive and Unique DNA
sequences and its significance.

2.3 Transcription in prokaryotes – Transcription unit, optimal
prokaryotic promoter, Bacterial RNA polymerase,
Transcription process.

2.4 Transcription in eukaryotes – RNA polymerase,
transcription factors, promoters, enhancer, transcription
process.

2.5 Modification in RNA – 5’ Cap formation, Transcription
termination, 3’ end processing and polyadynalation,
Splicing, Editing, nuclear export of mRNA and mRNA
stability.

UNIT III: 3.1 Plant tissue culture- Laboratory structure and requirements,
Different types of culture media, Importance of organic,
inorganic nutrients in cell differentiations. Role of growth
regulators in cell differentiation.

3.2 Anther and pollen culture techniques.

3.3 Protoplast culture and somatic hybridization – Isolation of
protoplasts, culture, and fusion methods.

3.4 Techniques of Bacterial culture and selection.

UNIT IV: 4.1 Cloning techniques for E.coli. – Mechanical shearing,
Restriction endonucleases, Synthetic linkers and adapters.

4.2 Vector systems – Plasmid, Cosmid, and Bacteriophages.

4.3 Construction of gene libraries – Genomic and c-DNA
libraries.

4.4 Gene Technology in plants – Agrobacterium mediated gene
transfer.

4.5 Transgenic plants – Production of transgenic plants for
herbicide, insect / pest tolerance through recombinant DNA
technique. Production of transgenic tomato plants with
longer shelf life and better taste.

UNIT V: 5.1 Plant genetic resources- Centres of origin of food plants,
concept of parallel variation, Importance of genetic diversity
and conservation.

5.2 Utilization of wild species in crop improvement – Tobacco,
Tomato, pearlmillet, Brassica.

5.3 Techniques of producing hybrid seeds; Barriers to
interspecific hybridization; Cytoplasmic basis of sterility.

5.4 Cytoplasmic and genetic male sterility systems in hybrid
seed production – Methods, Sources, Advantages and
difficulties and future prospects.
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Semester – III

PAPER-XII: MOLECULAR BIOLOGY, BIOTECHNOLOGY AND
PLANT BREEDING-II (Elective)

UNIT I : 1.1 Chemical structure and functions of Biomolecules- Nucleic
acids, Carbohydrates and lipids.

1.2 Principle, working and applications of  various techniques.

1.3 Gel-filtration, ion exchange and affinity chromatography.

1.4 Thin layer and gas chromatography.

1.5 High-pressure liquid chromatography.

UNIT II: 2.1 Organisation of eukaryotic genes – Features of split genes;
Pseudogenes; Exons and Introns.

2.2 Genetic code – Properties of code; Biochemical elucidation
of code; suppressor, non-sense, missense and frameshift
mutations.

2.3 Translation in prokaryotes and eukaryotes.

2.4 Regulation of gene expression in eukaryotes – Position
effect, paramutation, Genetic imprinting.

2.5 Regulation of transcription, Transcriptional and post
transcriptional gene silencing.

UNIT III: 3.1 Tools in biotechnology – Principle, techniques and
application of nucleic acid hybridization; Southern,
Northern and Western; Microarray and PCR.

3.2 Genomic stability – Molecular characteristics, properties
and significance of eukaryotic mobile genetic elements –
Ty elements in Yeast; Copia elements in Drsophila, Ac-Ds,
Spm – dSpm elements in maize. Role of mobile genetic
elements in evolution.

UNIT IV: 4.1 Plant viruses as gene vectors – RNA viruses, DNA viruses,
Gemini viruses, and caulimovirus.

4.2 Agrobacterium mediated gene transfer – Agroinfection,
vectorless gene transfer.

4.3 Directed genetic engineering of plant cells – Role of
antisense RNA technology and Ribozyme in inactivation
of resistance gene. Role of antisense RNA in AIDS controls.

4.4 Plant as a Bioreactor – Production of High value of protein,
new or modified carbohydrates in transgenic plants.
Stability of proteins and RNA produced from genes
introduced into transgenic plants.

UNIT V: 5.1 Molecular plant breeding – Molecular marker systems.
Importance of molecular marker assisted breeding.
Molecular markers in genome analysis: RFLP and RAPD.

5.2 Radiation biology –Radioactive isotopes, half-life of
isotopes, Role of radiations in plant improvement.

5.3 Mutation breeding – Mutagens, treatment methods and its
applications in crop Improvement.

5.4 Principle and application of Biometrical genetics in plant
Breeding.

Suggested Readings :

1) Karp, G. 1999. Cell and Molecular Biology Concepts and
Experiments (2nd edition). John Wiley & Sons, Inc.USA.

2) Lewin, B. 2000. Gene VII. Oxford University Press, New York,
London.

3) Lewis, R. 1997. Human Genetics : Concepts and Applications (2nd
edition). WCB McGraw Hill U.S.A.

4) Malacinski, G.M. and Freifelder, D. 1998. Essential of Molecular
Biology (3rd edition). Jones and Bartlet, Publishers, Inc. London.

5) Russel P.J. 1998. Genetics (5th Edition). The Benjamin / cummings
publishing company Inc. USA.

6) Snustad D.P. and Simmons, M.J. 2000. Principles of Genetics (2nd
edition) John Wiley & Sons Inc. USA.

7) Alberts, B., Bray,D., Lewis,J. Raff,M., Roberts,K., and Watson,J.D.,
1999. Molecular Biology of the cell. Garland Publishing, Inc., New
York.

8) Buchanan, B.B., Gruissem, W., and Jones,R.L., 2000. Biochemistry
and Molecular Biology of Plants. American Society of Plant
Physiologists, Maryland, USA.

9) Lodish, H., Berk,A., Zipursky,S.L., Matsundaira,P., Baltimore,D.,
and Darnell, J.2000. Molecular Cell Biology (4th Edition).
W.H.Freeman and Co., New York., USA.

10) Fukuik and Nakayama, S. 1996. Plant Chromosomes. Laboratory
Methods, CRC Press. Boca Raton, Florida.

11) Sharma, A.K. and Sharma, A. 1999. Plant Chromosomes,
Manipulation and Engineering. Harwood Academic Publishers,
Australia.

12) Brown, T.A. 1999. Genomes, John Wiley & Sons (Asia)
Pvt.Ltd.Singapore.

13) Old, R.W. and Primrose,S.B. 1989. Principles of Gene Manipulation.
Blackwell Scientific Publications, Oxford U.K.

14) Primose, S.B. 1995. Principles of Genome Analysis. Blackwell
Scientific Publications, Ltd.Oxford, U.K.

15) Shantharam, S. and Montgomery, J.F. 1999. Biotechnology,
Biosafety and Biodiversity, Oxford & IBH publishing Pvt.Ltd., New
Delhi.

16) Hall, R.D. (Ed.) 1999. Plant Cell Culture Protocols. Humana Press,
Inc.New Jersey U.S.A.
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17) Butenko, R.G. 2000. Plant Cell Culture. University Press of Pacific.

18) Shaw, C.H. (Ed.) 1988. Plant Molecular Biology. A Practical Approch,
IRL Press, Oxord.

19) Smith, R.H. 2000. Plant Tissue Culture Techniques and Experiments.
Academic Press, New York.

20) Chopra V.L.2001. Plant breeding. Theory and Practice. Oxford IBH
Pvt.Ltd., New Delhi.

21) Chopra V.L.2001. Plant breeding. Field Crops. Oxford IBH Pvt.Ltd.,
New Delhi.

22) Atherly A.G., Girten, J.R. and McDonald, J.F. 1999. The Science of
Genetics, Saunder College Publishing, Fort Worth, USA.

23) Plummer, D.T. 1988. An Introduction to practical Biochemistry. Tata
McGraw Hill Publishing Co.Ltd.New Delhi.

24) Wilson,K. and Goulding, K.H. (Eds), 1992. A Biologist Guide to
Principles and Techniques & Practical Biochemistry (3rd Edition).
Manas Saikia for Foundation Books, New Delhi.

25) Sadasivam, S. and Manickam A., 1996. Biochemical methods (2nd
Edition). New Age International Publishers New Delhi.

26) Hans-Walter Heldt. 1997. Plant Biochemistry & Molecular Biology.
Oxford University Press, New York.

27) Sharma, J.R. 1994. Principles and Practice of Plant Breeding. Tata
McGraw Hill Publishing Company Ltd. New Delhi.

28) Rubenstein, I. Gengen bach, B.Phillips, R.L. and Green C.E. (Eds),
1980. Genetic improvement of crops. University of Minnesota
Press. U.S.A.

29) Elliott, W.H. and Elliot, D.C. 1997. Biochemistry and Molecular
Biology. Oxford University Press. New York.

30) Freifelder D. 1995. Molecular Biology (2nd Edition). Narosa
Publishing House, New Delhi.

31) Satyanarayana, U. 1999. Biochemistry (1st Edition). Arunabha Sen
Book & Allied (P) Ltd. Calcutta.

32) Madigan, M.T., Martinko, J.M. and Parker, J. 1997. Brock Biology
of Microorganisms (8th Edition) Prentice Hall International (UK)
Limited, London.

33) Gardner, E.J, Simmons, M.J., and Snustad, D.P. 1991. Principles of
Genetics (8th Edition). John Wiley & Sons, Inc. New York.

34) Chaudhary, R.C. 1986. Introduction to Plant breeding, Oxford &
IBH Publishing Co., New Delhi.

35) Gupta, S.K.2000. Plant Breeding. Theory and Techniques. Agrobios
(India) Jodhpur.

36) Singh, P. 2001. Essentials of Plant Breeding (2nd Edition). Kalyani
Publishers, New Delhi.

37) Watson, J.D., Hopkins, N.H., Roberts, J.W., Steitz, J.A., and Weiner,
A.M. 1987. Molecular Biology of the Gene. (4th Edition). The
Benjamin / cummings Publishing Company. Inc. California.

38) Chopra, V.L., Malik,V.S. and Bhat, S.R. 1999. Applied Plant
Biotechnology. Oxford & IBH Publishing Co.Pvt.Ltd. New Delhi.

39) De Robertis, E.D.P. and De Robertis, Jr.EM.P. 1999. Cell and
Molecular Biology (8th Edition) B.I.Publication Pvt.Ltd. New Delhi.

40) Jahier, J. (Ed.) 1996. Techniques of Plant cytogenetics. Oxford &
IBH Publishing Co.Pvt.Ltd. New Delhi.

Laboratory exercises:

1. To extract genomic DNA from leaves and to analyse the extracted
DNA by Agarose Gel Electrophoresis.

2. Estimation of protein by Bradford’s Method.

3. Western Blotting- Protein profiling.

4. SDS – PAGE.

5 Estimation of amino acids by Thin Layer Chromatography.

6 Estimation of fatty acids by paper chromatography.

7 Restriction Digestion.

8 Mechanical isolation of mesophyll protoplasts.

9 Protoplast fusion using polyethylene glycol solution.

10 DNA Fingerprinting.

11 Plasmid preparation.

12 Isolation of genomic DNA from Bacteria.

13 Establishment of callus culture from carrot cambial explant.

14 Effect of ionizing radiations/chemical mutagen on growth and
mitotic Chromosome.

15 Establishment of callus from important medicinal/ ornamental/ oil
yielding/ wild and endangered/ vegetatively propagated plants.

16 Detection of anomalies in chromosome pairing and disjunction
caused by mutant genes and structural alteration of chromosomes.

17 Preparation of chromosome maps from Three point test cross data.

18 Identification of mutant genotype in Drosophila and Arabidopsis
stocks maintained by the department.

19 Field exploration for detection of male sterile plants and estimation
of their pollen fertility in locally grown plants (Tomato, Brassica,
Linum).

20 Emasculation and bagging of flowers of Brasicaceae, Malvaceae,
and liliaceae, pollinating them manually and estimating fruit and
seed set.

21 Lay out of field experiment: Randomised block design, Latin square
design.
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22 Statistics:- Central value: mode median, mean; Dispersion: range,
mean deviation, standard deviation; Frequency distribution:
frequency curve, frequency histogram.

23 Use of different softwares for determination of chromosome length.

24 Use of CCD camera for microphotography.

25 To study the DNA denaturation and renaturation kinetic study by
UV-VIS spectrophotometer.

Semester III

Elective Practical –VI:Molecular Biology, Biotechnology and

Plant Breeding

PRACTICAL SCHEDULE

Time : 8 Hrs.             Full Marks : 40

Q. 1. Setting and working of any one major Molecular Biology

experiment. 08 Marks

Q. 2. Perform one major Biotechnology experiment. 08 Marks

Q. 3. Perform one Plant breeding experiment. 10 Marks

Q. 4. Comment on principle and working of  analytical instrument.
04 Marks

Q. 5. Spotting. 05 Marks

Q. 6. Viva-Voce 05 Marks

Semester-III

PAPER –XI: PALAEOBOTANY

(EVOLUTIONARY BOTANY)-I (Elective)

Unit I : Palaeobotany as Evolutionary Science.

1.1 Basic concepts and scope of palaeobotany as evolutionary
science.

1.2 Emergence of palaeobotany in world and India.

1.3 Basic principles of fossilization, fossils as an evidence of
past life, methods of preservation, methods for study of
different preservation types of plant fossils.

1.4 Geological time scale; stratigraphic importance of plant
fossils.

1.5 Origin of life, Theory of Panspermia.

1.6 Classification of fossil plants, nomenclature and
reconstruction.

Unit II : Diversification of life forms:

2.1 Algal forms like Animikiea, Kakabekia,Gunflintia,
Eostrion and Stromatolite. Dinoflagellete nano-fossils,
Cyanobacteria in Archaeozoic era.

2.2 Fossil fungi.

2.3 Fossil Chlorophyta, Chrysophyta, and Phaeophyta.

2.4 Non-vascular cyrptogams like Thallites, Marchantiolites,
Naiadita, Sporogonits, fossil mosses.

2.5 Phylogenetic significance of fossil record.

Unit III : Early Vascular land plants:

3.1 Evidence of first vascular plant.

3.2 Rhyniopsida form Rhynie chart.

3.3 Aldanophyton, Cooksonia, Baragwanathia, Rhynia,
Psilophyton, Asteroxylon, Horneophyton, Yarravia,
Lycopods like Leclerquia, Lopidodendrons, Lepidophlois,
Lepidostrobus.

3.4 Origin of Isoetales, Equisetales, Azolla, Salvinia with
special reference of Indian forms.

Unit IV: Progymnosperms: Structure and Evolution.

4.1 Aneurophytales: Aneurophyton,Protopteridium,
Tetraxylopteris.

4.2 Archaeopteridales: Archaeopteris.

4.3 Origin of Progymnosperms and inter relationships.

Unit V: Fossil Gymnosperms:

5.1 Evolution of early seed.

5.2 Calamopityales: Calamopitys, Stenomylon Chapelia.

5.3 Callistophytales: Callistophyton, Idanothekion,
Callospermarion, Vesicaspora.

5.4 Evolutionary significance of the order.

5.5 Cycadophyta and Coniferophyta: Past distribution and
evolutionary significance of different orders.

Semester-III

PAPER –XII: PALAEOBOTANY

(EVOLUTIONARY BOTANY)-II (Elective )

Unit I : Pre-angiosperm fossil forms.

1.1 :Pre- Cretaceous angiosperms: i) Sanmiguelia, ii) Fercula,
iii) Sahanioxylon, iv) Acaciaphyllum, v) Sahanipupshpam,
vi) Ficophyllum, vii) Proteaphyllum, viii) Eucomidites,
ix) Rogersia.

1.2 :Early evidence of flowers, fruits and seeds with reference
to Indian flora.

1.3 :Diversification of angiosperms in Cretaceous periods.

1.4 :Modern concept of origin of Angiosperms, concept of
punctuated equilibrium, cladistics concept.
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Unit II : Biodiversity in Geologic past.

2.1 :Glossopteris flora; Euramerican flora, Cathyasian flora and
Angara flora.

2.2 :Indian floras : Glossopteris, flora, Dicroidium flora,
Ptilophyllum flora, (Rajmahal flora),  Deccan
Intertrappean flora.

2.3 :Palaeogeographic and palaeoecological significance of
floras.

2.4 : Modern concepts of Gondwana with reference to its limits
and extension, Karewa beds.

2.5 :Concept of Archeobotany, Palaeoethno and Taphonomical
concepts, Mass extinction

Unit III : Microfossil Evidences:

3.1:Definition of spore, pollen, meiospores; prepollen;
morphology and dispersal of important pollen types,
presentation of pollen, ornamentaton of pollen wall.

3.2 :Study of pollen kit, ubisch bodies; Role of pollen and spore
in stratigraphy; classification of isolated spores and pollen.

3.3:Dispersed megaspores; primitive seeds,

3.4 :Significance of palynology is coal and oil industry, Role of
pollen grains in industrial honey production with reference
to Indian work.

Unit - IV : Applied Palaeobotanical aspects :

4.1 :Fossil fuels; Biodiagenesis of coal, (Process of Coalification)
conditions of coal formation).

4.2 :Microlithotypes found in coal  viz : Vitrinites, Resinites
etc.

4.3 :Coal as an indicator of palaeoclimate, Resources of coal
and its present status.

4.4 :Origin of oil forming beds, source material for oil reserves
of India, Formation of diatomaceous earth in marine
environment, Bombay High, Present status of oil reserves.

Unit - V: Applied Aspects:

5.1 :Radiometric dating of rocks, half life period; K-Ar dating,
Fission track dating.

5.2 :Continental Drift theory, plate tectonic model,

5.3 :Palaeogeographical implications, Reconstruction of past
vegetation.

5.4 :Aero-allergens and its significance.

List of Books and Journals :

1. Andrews,H.N. (1961) Studies in Palaeobotany John Wiley & Sons
London.

2. Darrah, W.C. (1960) Principles of Palaeobotany.

3. Delevoryas, T. (1962) Morphology & Evolution of Plants.

4. Sahni, B. (1920) Revision of Indian Fossil Plants, GSI Publication.

5. Meyen S.V. (1987) Fundamentals of Palaeobotany, Chapman &
Hall, London.

6. Pant D.D. (2003) Cycas and allied cycadophytes, B.S.I.P.,
Publication.

7. Sporne, K.R. (1975) The Morphology of Pteridophytes,
Hutchinson, London.

8. Sporne, K.R. (1965)  Morphology of Gymnosperms, Hutchinson,
London.

9. Sporne, K.R. (1974) Morphology of Angiosperms Hutchinson,
London.

10. Seward, A.C. (1898) Fossil Plants Vol.-I-IV 1919

11. Stewart, W.N. (1983) Palaeobotany & Evolution of Plants
Cambridge University Press.

12. Scott D.N. (1923) Studies in Fossil Botany

13. Taylor, T.N. (1981) Introduction to Palaeobotany; a Fossil Plant
Biology McGraw Hill, New York.

14. Wadia, D.N.Geology of India

15. Tappan, H.  (1980)  The Palaeobiology of Plant protist Freeman,
Oxford.

16. Thomas B.A. Spicer, R.A.(1987) The Evolution & Palaeobiology
of land Plants.  Discordies Press, Fort land U.S.A.

17. Spicer, R.A & Thomas B.A.(1986) Systematic & Taxonomic
approaches Association in Palaeobotany Systematic Special
Volume - 31.

18. Arnold C.A. (1947) An Introduction to Palaeobotany.

19. Sarjeant, W.A.S.(1974) dinoflagellates. Fossil &  living ,Academic
Press, London.

20. Chaloner, W.G. Mac Donald 1980 Plant Invade the land. Royal
Scottish Museum, Edinberg.

21. Chandra, S. & Surange, K.R.!979 Revision of sps. of  Glossopteris,
BSIP publication.

22. Brook, J. (1971)  “Sporopollenin”.  Academic Press, London.

23. Bold, H.C. (1980) Morphology of Plants & Fungi.  Harper & Raw,
New York.

24. Chamberlain, C.J. 1935 Gymnosperms, Structure and Evolution
University of .Chicago.

25. Erdtman G. Introduction to Pollen analysis.

26. Erdtman G. Pollen Morphology & Plant Taxonomy

27. Faegri, K. Vander Pijil.  1979The Principles of Pollination Ecology,
Pergamon Press, Oxford
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28. Harris, T.M. 1961 The Yorkshire Jurasic Flora; I, Trustees of
British Museum

29. Harris, T.M. 1964 The Yorkshire Jurasic Flora; II, Trustees of
British Museum

30. Harris, T.M. 1969 The Yorkshire Jurasic Flora; III & IV, Trustees
of British Museum

31. Nair, P.K.K. 1969 Essential of Palynology

32. Pianka, E.R. 1978 Evolutionary Ecology Hagers, New York.

33. Cronquist, A., 1968 Evolution and Classification of  Flowering
plants Houghton Mifflin, Boston.

34. Bierhorst, D.W.  1971 Morphology of Vascular Plants MacMillan,
New York.

35. Stanley, R.G. & Linskens, H.F. 1974 Pollen Springer Verlag, New
York.

36. Becks, C.B. 1976 Origin and Early Evolution of Angiosperms
Columbia University Press.

37. Takhtajan, A.L.  1969 Flowering Plants,  Origin & Dispersal.
Edinberg, Oliver.

38. Takhtajan, A.L. 1954 Essays on Evolutionary Morphology of Plants
Lieningrad University, Leningrad.

Journals:

1. The Palaeobotanist : BSIP, Publication, Lucknow

2. Geophytology : The Palaeobotanical Soceity,
Lucknow.

3. Palaeontographica : Stuttgradt, Germany.

4. Review of Palaeobotany & Palynology:Elsevier, Publication.

5. Pollen et Spores : Elsevier, Publication.

6. Palaeobiology : Elsevier, Publication.

7. Botanical Review : Elsevier, Publication.

Laboratory Exercises :

1. Study of preservation types.

2. Techniques involved in study of different preservation.

i.) Maceration, ii) Ground sections, iii) Acetolysis etc.

3. Study of type specimens of plant fossil; with complete monograph,

sketching, etc.

4. Study of Geological time scale.

5. Preparation of slides and study of cuticular characters.

6. Study of palynomorphs, typical of each age.

7. Plant life through the ages. Drawing of representative forms of

geological periods.

8. Study of reconstruction of vegetation, floras.

9. Study of peat, lignite and coal samples.

10. Study of marine microfossils, especially of oil and natural gas

implications.

i) Visit to fossil localities for collection.

ii) Visit to National Laboratories.

iii) Submission of practical record, micropreparations, collection of

fossil specimens

iv) Field notebook, geological data.

iv) Visit to palaeobotanical museums.

Semester – III

ELECTIVE PRACTICAL-VI: PALAEOBOTANY

(EVOLUTIONARY BOTANY)-I

PRACTICAL SCHEDULE

Time: 6 hrs. Max.marks 40

1. Study of fossil specimens ............................................. 08 Marks

2. Application of technique for isolation.......................... 08 Marks

3. Identification of specimens & slides .............................10 Marks

4. Study of Geological time-scale ...................................... 04 Marks

5. Identification of pre-angiosperm fossil forms with evolutionary

Implications          05 Marks

6. Viva-voce          05 Marks

Semester – III

PAPER – XI: REPRODUCTIVE BIOLOGY OF

ANGIOSPERMS-I (Elective)

Unit-I 1.1:Means of  reproduction in flowering plants,  flower structure
and development.

1.2 :Anther structure : Biochemical and Ultrastructural aspects,
structure and function  of tapetum.

1.3:Microsporogenesis : Cytoplasmic reorganization, pollen
tetrad development and types, pollen wall morphogenesis,
biochemical, physiological and genetic events involved in
pollen development.

Unit-II : 2.1:Pollen morphology : pollen wall sculpturing, Ultra structure.

2.2:Pollen apertural types, Techniques for morphological
preparations: Acetolysis, NPC.

2.3:Light and scanning election microscopic studies of pollen.

Unit-III 3.1:Pollen: Physiological and biochemical aspects, viability,
assessment of pollen viability.
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3.2 : Pollen germination in-vivo and in-vitro, pollen tube
development and nuclear migration.

3.3 : Pollen storage, pollen bank, cryopreservation .

Unit-IV:4.1 : Pistil : Structure and function of stigma and style.

4.2 : Types of stigma, stigma receptivity and its importance,
biochemical aspects. Stylar tissue.

4.3 : Pollen adhesion and germination on stigma, molecular basis,
pollen    reorganization, Incompatibility and its significance.

Unit-V:5.1 : Male sterility : genetic and cytoplasmic male sterility, male
sterile lines.

5.2 : Male sterility through recombinant DNA technology.

5.3 : Sperm dimorphism and hybrid seed production.

Semester – III

PAPER – XII: REPRODUCTIVE BIOLOGY OF

ANGIOSPERMS-II (Elective)

Unit-I 1.1 : Historic review of pollination studies.

1.2 : Pollination : Pollination mechanism and syndromes, pre-
pollination events: anther dehiscence and pollen release.

1.3 : Biotic and abiotic pollination, agencies concerned in
pollination, Floral attractants and rewards, floral biogeny,
blossom types.

Unit-II 2.1 : Fertilization : Pollen tube development through stylar tissue,
biochemical events, pollen tube entry in ovule,

2.2 : Heterospermy, differential behavior of male gametes,
discharge and movement of sperms.

2.3 : Syngamy and triple fission, significance of double
fertilization and triple fusion.

Unit-III:3.1 : Structure and a types of ovule.

3.2 : Megasprogenesis, structure and types of embryo sac.

3.3 : Ultra structure of zygote, embryo development and
classification, polyembryony.

Unit-IV :4.1 : Structure, development and types of endosperm.

4.2 : Ruminate endosperm, chemical composition of endosperm.
Storage proteins.

4.3 : Food reserve of endosperm and endosperm culture.

Unit-V 5.1 : Anther/pollen culture, pollen embryo genesis, androgenic
haploids, biochemical aspects.

5.2 : Somatic embryogonesis, biochemical aspects of somatic
embryo genesis.

5.3 : Aeropalynology : Survey of air borne pollen analysis of
aerospore.

5.4 : Mellitopalynology : Pollen analysis of honey, role of apiary
in crop production.

Suggested readings:

1) Pande, A.K. and M.R.Dhakae (2003). Advances in Plant
Reproductive Biology. Vol.II Narendra Delhi.

2) Chawhan, Y.S. and A.K.Pande (1995). Advances in plant
Reproductive Biology. Vedamse Book, Pvt.Ltd. New Delhi.

3) Malik, C.P. (1996). Advances in Pollen spore Research : Emerging
Strategies. VolXXI Vedamse Book (P) Ltd. New Delhi.

4) Clement, C. (1999). Anther and Pollen : From Biology to
Biotechnology. Springer-Verlag New York.

5) Shukla, A.K., M.R.Vijayraghwan and B.Chaudhari (1998). Biology
of pollen vedamse Book (P) Ltd. New Delhi.

6) Harley, M.M. (2003). Pollen and Spores : Morphology and Biology.
Royal Botanic Garden kew.

7) Raghavan, V. (2000). Developmental Biology of Flowering Plant.
Springer-Verlag.

8) Batygina, T.B. (2002) Embryology of Flowering Plants : Terminology
and Concepts. Science Publishers, INC (USA)

9) Cresti,M., Cai,G., Moscatelli,A. (1999). Fertilization in higher plants
: Molecular and cytological Aspects. Springer-Verlag.

10) Nattancourt, D.de (2001). Incompatibility and Incongruity in Wild
and Cultivated Plants. Springer-Verlag.

11) Mahapatra, S.S. and Bruee knox (1995) Pollen Biotechnology :
Gene expression and Allergen Characterization. Kluwer Academic
Publishers, Boston.

12) Dafni,A., Herse,M., Pacini,E. (2000) Pollen and Pollination.
Springer-Verlag Heidelburg.

13) Shivanna,K.R. (2003) Pollen Biology and Biotechnology. Science
Publishers, INC (USA)

14) Hesse,M., Enrendorper, F. (1990). Morphology, Development and
Systematic Relevance of  Pollen and Spores. Springer-Verlag.

15) Lars Chittka and James, J. Thomson (2001) Cognitive Ecology of
Pollination. Cambridge University Press.

16) Chupeau, Y., Caboche,M. Henry, Y (1998). Androgenesis and
Haploid Plants. Springer-Verlag.

17) Yeo,P.F. (1993) Secondary Pollen Presentation : Form, Function
and Evolution Springer-Verlag.

18) Shivanna, K.R., Johri,B.M., Sastri,D.C. (1979) : Development and
Physiology of Angiosperm pollen. Today and Tomorrows printers
and publishers, New Delhi.
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19) Moore, P.D., Webb,J.A. and Collinson, M.E. (1991) Pollen Analysis.
2nd Ed. Blackwell Scientific Publications. Boston.

20) Barth, F.G. (1991) Insects and Flowers. Princeton University, Press,
Princeton.

21) Faegri, K. and Van der Piji,L. (1979) The Principles of Pollination
Ecology. Pergmon Press. Oxford.

22) Howell,S.H. (1998) Molecular Genetics of plants Development.
Cambridge University Press, Cambridge.

23) Scot R.J., and Anthony D.Sted (1994) Molecular and Cellular
Aspects of Plant Reproduction, Cambridge Uni. Press.

24) Shivanna, K.R. and Rangaswamy,N.S. (1992). Pollen Biology. A
Laboratory mannual.

25) Bhojwani, S.S. and Batnagar, S.P. (2000). The Embryology of
Angiosperms (4th revised and enlarged edition). Vikas Publishing
House, New Delhi.

26) Fahn,A (1982) Plant Anatomy, (3rd edition). Pergamon Press,
Oxford.

27) Fosket, D.E. (1994) Plant Growth and Development. A Moleclar
Approach. Academic Press, San Diego.

28) Leins,P., Tucker,S.C. and Endress,P.K. (1988). Aspects of Floral
Development. J.Cramer, Germany.

29) Lyndon, R.F., (1990). Plant Development. The Cellular Basis. Unnin
Hyman, London.

30) Murphy, T.M. and Thompson, W.F. (1988). Molecular Plant
Development. Prentice Hall, New Jersy.

31) Proctor,M. and Yeo,P. (1973). The Pollination of Flowers. William
Collins Sons, London.

32) Raghavan, V. (1999) Developmental Biology of Flowering Plants.
Springer-Verlag, New York.

33) Shivanna,K.R. and Sawhney,V.K. (eds)  (1997). Pollen
Biotechnology for crop production and Improvement, Cambridge
University Press, Cambridge.

34) Shivanna,K.R. and Johri,B.M. 1985. The Angiosperm Pollen :
Structure and Function. Wiley Eastern Ltd., New York.

35) The Plant Cell. Special issue on Reproductive biology of plants,
Vol.5 (10) 1993. The American Society of Plant Physiologists,
Rockville, Maryland, USA.

36) Weberling, F. (1989). Morphology of Flowers and Inflorescence,
Cambridge University Press, Cambridge.

37) Ende, H.V.D. (1976) Sexual Interactions in Plants : The Role of
Specific Substances in Sexual Reproduction. Academic Press,
London.

38) Cresti,M. Tiezzi,A. (1992). Sexual Plant Reproduction, Springer-
Verlag, Barlin.

39) Chailakyan,M.K. and Khrianin,V.N. (1989). Sexuality in plants and
its Hormonal Regulation. Springer-Verlag, Barlin.

40) Meeuse,B.J.D. (1961). Story of Pollination. Renold Press Company,
New York.

41) Faegri,K and Iverson, J. (1989). Text Book of Pollen Analysis. John
Wiley & Sons, New York.

42) Bajaj, Y.P.S. (Ed.) (1989). Plant Protoplast and Genetic Engineering-
II. Springer-Verlag, Barlin.

43) Wilson, M.F. (1983). Plant Reproductive Ecology. John Wiley and
Sons, New York.

44) Richards, A.J. (1978). Pollintion of Flowers by Insects. Academic
Press Inc.London.

45) Heslop Harrison, J. (1971) Pollen Development and Physiology.
Butterworth and Co. London.

46) Barth,F.G. (1991). Insects and Flowers. The Biology of Partnership.
Princeton Uni.Press.

47) Malik, C.P. (1992) Pollen Physiology and Biotechnology. Vedams e
Book   Pvt.Ltd., New Delhi.

48) Dafui, A, Kevan, P.G. and Husband, B.C. (2005), Practical Pollination
Biology, Enviroquest Ltd., Cambridge.

49) Daroy, The anther: Form, Function and Phylogeny, Cambridge
University Press.

50) Crosby. The poisoned weed: Plants toxic to skin, Oxford University
Press.

51) Lovett-Doust. Plant Reproductive Ecology : Patterns and
strategies. Oxford University Press.

52) De Netancourt, D. (1977), Incompatibility in Angiosperms Springer
Verlag, New York.

53) Shivanna, K.R. (2002), Pollen Biology and Biotechnology Oxford
and IBH Publishing Co. Pvt. Ltd.

54) Johri, B.M. (1984). Embryology of Angiosperm. Springer-Verlag,
Berlin Heidel berg, New York.

55) Agashe S.N. (2005) Palynology and its Applications, Oxford and
IBH Publ. Co. Pvt.Ltd. New Delhi.

56) Bhattacharya, K. S. Mujumdar & Bhattacharya (2006) : A Text Boook
of Palynology, New Central Book Agency, Kolkata.

57) Nair P.K.K. (1970) Pollen Morphology of Angiosperms, Scholar
Publi, Lucknow.

58) Tilak, S.T. (1982) : Aerobiology, Vaijayanti Prakashan, Aurangabad.
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 Laboratory Exercises:

1. Estimation of pollen protein concentration.

2. Separation of amino acids by TLC from pollen.

3. Separation of fats and lipids from pollen grains.

4. Study the effect of mutagens on pollen germination.

5. Induction of polyploidy in pollen grain.

6. Isolation of DNA from pollen grains.

7. DNA estimation in Pollen grains.

8. Plant regeneration through anther/pollen culture.

9. Analysis of honey for pollen spectrum.

10. Study of in- vitro pollen germination using different culture media.

11. Studies on databases pertaining to plant reproduction/Pollination/
Pollen studies.

12. Preparation of Power Point Programme on any aspect of plant
reproduction.

13. Studies on e-Journals access

14. Visit to Institutes with electron microscope facilities.

15. Study of pollen wall development by preparation of anther sections.

16. Examination of reproductive mode and means.

17. Pollination experiments to demonstrate self and cross-pollination.

18. Field study on different pollination mechanism.

19. Estimation of pollen load carried out by bees / pollinator.

20. Field observations on pollinator visit, diversity and behaviour.

21. Estimation of pollen production and viability and its statistical
analysis.

22. Study of in- vivo and in- vitro pollen germination.

23. Pollen preparation by acetolysis method and NPC examinations.

24. SEM studies and visits to Research laboratory having SEM
facilities.

25. Observations on types of stigma and its structure.

26. Study of ovules from permanent preparations.

27. The study of microsporogenesis by section cutting.

28. Air monitoring by air sampler to assess pollen aerospora.

29. Chemical nature of allergenic pollen and test for allergy.

30. Regeneration of androgenic haploids.

31. Protoplast isolation

32. Histochemical analysis of pollen tube.

33. Estimation of pollen / ovule ratio in self and cross pollinated plants.

34. Study of protein profile in pollen / pollen tube by Gel -
Electrophoresis.

35. Effect of Biochemical inhibitors on pollen tube growth.

36. Estimation of pollen tube length by computer loaded measurement
softwares (Sigmascan by Jandel Scientific, Electronic digital pad).

Semester –III

PRACTICAL VI: REPRODUCTIVE BIOLOGY OF ANGIOSPERMS

PRACTICAL SCHEDULE

Time : 6 hrs. Max. marks. 40

Q.1 : Perform the major experiment on pollen preparation for

morphological studies 08 Marks

Q.2 : Perform the minor experiment on pollen physiology 08 Marks

Q.3 : Perform the minor experiment on pollen release/ Production/

monitoring 05 Marks

Q.4 : Comment on the experiment based on anther/pollen culture..
04 Marks

Q.5 : Spotting (Pollen morphology slide, floral reward,

blossom type, pollinator, ovule types) 10 Marks

Q.6 : Viva-Voce 05 Marks

*****

Semester III

PAPER XI: APPLIED MYCOLOGY-I (Elective)

Unit - I: Fungal Symbiosis

1.1:Mycorrhizae Ectotrophic, endotrophic and  Ectendotrophic
mycorrhizae.

1.2 :Morphology and structure of Arbuscular mycorrhizal fungi.

1.3 :Phosphorus uptake of AM fungi.

1.4 :Role and importance of AM fungi in agriculture.

1.5 :Rhizosphere and phyllosphere  General account and
importance of rhizosphere and phyllosphere mycoflora.

Unit II: Medical mycology

2.1 : General account of dermatophytic fungi.

2.2 : Human diseases caused by dermatophytes viz. Tinea pedis,
Tinea capitis, Tinea barbae, Tinea corporis and Tinea
manum.

2.3:Birds and Animal dermatophytic fungi and the diseases
caused by them.

Unit- III: Industrial mycology

3.1: Antibiotics - Penicillium, Cephalosposin & Griseofulvin.

3.2 : Industrial production of Penicillin.

3.3 : Organic acids - Citric acid, Gluconic acid, Lactic acid.

Unit -IV: Industrial and Nonindustrial fungal metabolites

4.1:Enzymes - Amylases, Proteases, Lipases, Pectinases,
Cellulases.
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4.2:Phytoalexins : General account, types and importance.

4.3:Mycotoxins _ General acount, types and importance.

4.4:Aflatoxins - General account, types & Importance.

Unit V: Fungi in Human Welfare

5.1:Role of microorganisms in Biodegradation of organic
wastes.

5.2:Biodeterioration of noncellulosic and cellulosic materials.

5.3:Fungi in medicine-Mycoproteins & Food processing-
Fungus fermented foods, fungi in cheese production.

5.4:Edible mushrooms and their cultivation practices.

Semester III

PAPER XII: PLANT PATHOLOGY-II (Elective )

Unit - I: Principles and Mechanism of Plant diseases.

1.1 :History, Classification and importance of plant pathology.

1.2 :Host parasite relationship, interaction and mechanism of
infection.

1.3:Defence mechanism in plants - Biochemical defence
mechanism of phenolic compounds, enzymes and toxins.

1.4:Koch’s Postulate - Principles and method.

Unit - II: Disease management and Forecasting.

2.1:Chemical and Biological management of Plant disease
control.

2.2:Integrated Pest management (IPM)

2.3:The Forms of epidemic conditions for decline of epidemics.

2.4:Methods used in disease Forecasting.

2.5:Forest Pathology and it’s impact (General account)

Unit-III: Fungal diseases of cereals and oil seed crops.

3.1:Diseases of cereals - Rust and smuts  of wheat, Blast and
blight of rice, smuts and leaf spot of Jowar. Ergot, Green ear
and downy mildew of Bajra.

3.2:Important diseases of oil seed crops -Soyabean, Groundnut,
Sunflower, Safflower and Mustard.

3.3 General knowledge and importance of seed pathology.

Unit - IV: Important fungal diseases of vegetables & Fruits.

4.1:Diseases of vegetables - Brinjal, Tomato, Potato, Chilli,
Bhindi, Cabbage and cucurbits.

4.2:Diseases of Fruit crops - Citrus, Papaya, Banana, Mango
and grapes.

4.3:General account of post harvest diseases of vegetables
and fruits and it’s control.

Unit -V: Bacterial and Viral diseases.

5.1:Bacterial diseases, Blight of rice, Tundu disease of wheat,
Angular leaf spot of cotton, soft rot of fruits and vegetables.

5.2:Viral diseases - Mosaic and leaf curl of Papaya, Yellow vein
mosaic of Bhindi, Viral diseases of Tomato and Potato.

5.3:Phytoplasmal diseases - little leaf of Brinjal, Grassy shoot
of sugarcane, & Sesamum Phyllody.

Suggested readings:

1) Agrios, G.N. (1980) Plant Pathology, academic Press, INC, New
York.

2) Ainsworth, G.C. and A.S.Sussman (eds). The Fungi, An advance
Treatise Vol.I, II, III & IV Academic Press, New York.

3) Alexopoulos, C.J. (1962). Introductory Mycology John Wiley
Eastern Pvt.Ltd.

4) Alexopoulos, C.J.  and Mims C.W. (1979). Introductory Mycology
3rd Edition, John Wiley and Sons, Inc. Wiley, New York.

5) Alexopoulos, C.J., Mims and Black well (1996) 4th ed. John Wiley
and Sons, Inc. Wiley, New York.

6) Aneja, K.R. (1993) Experimental in Microbiology, Plant Pathology
& Tissue Culture, Wiswa Prakashan, New Delhi.

7) Bessey, E.A. (1950) Morphology and Taxonomy of Fungi. The
Blakiston co. Philadelphia.

8) Bharat Rai, D.K.Arora, N.K.Dube and P.D.Sharma (1994) : Fungal
Ecology and Biotechnology, Rastogi Publication.

9) Bilgrami, K.S. and H.C.Dube (1985) A text Book of Modern Plant
Pathology, Vikas Publication House, New Delhi.

10) Balkhande L.D. & L.V. Gangawane (2000) Production of auxins
Phyollosphere mycoflora and wheat plant resource development,
Saraswati Prakashan Aurangabad, P.160-165.

11) Barnett, J.H. (1968) Fundamentals of Mycology. The English
Language Book Society and Edward Arnold Publication, Limited.

12) Butler E.J. and S.J.Jones (1949) Plant Pathology, Macmillan & Co.
New York.

13) Buckyng Pugh G.J.F. (1971) Auxin productions by phyllosphere
fungi Nature Vol. 231 P.332.

14) Dickenson and Preece Mycology of aerial plant surfaces, Academic
Press, New York,

15) Dube, R.C. and D.K.Maheshwari (1999) A.Text Book of
microbiology, S.Chand & Co. Ltd.

16) Dube, R.C. and D.K.Maheshwari (2000) Practical Microbiology -
S.Chand & Co. Ltd.
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17) Gruen, H.E. (1959) The production of IAA by Phycomyces
blakesleanus Mycol.57 683-694.

18) Gupta, V.K. and M.K.Behl (1994) Indian Plant Viruses and
Mycoplasma Kalyani Publishers, 1/1, Rejinder Nagar, Ludhiana.

19) Jha, D.K. (1993) A Text Book of Seed Pathology, Vikas Publication
House.

20) Manibhushan Rao, K. and A.Mahadevan - Recent Development
in biocontrol of plant pathogenes. Today and Tomorrow publishers,
New Delhi.

21) Mehrotra, R.S. and Aneja, K.R. (1990) An Introduction to Mycology,
Willey Eastern Private Limited.

22) Mehrotra, R.S. (1989) Plant Pathology, Tata McGraw Hill.

23) Mehrotra, R.S. and K.R.Aneja (1998) An Introduction to Mycology,
New Age Intermidiate Press.

24) Mukadam, D.S. (1997) The Illustrated Kingdom of fungi, Akshar
Ganga Prakashan, Aurangabad.

25) Mukadam, D.S. and L.V.Gangawane (1978) Experimental Plant
Pathology (edited) Marathwada University Aurangabad.

26) Pande, P.B. (1997) Plant Pathology, S.Chand & Co. New Delhi.

27) Pelzer, M.J., Jr.Cahn, E.C.S. and N.R.Krieg (1993) Microbiology,
Tata McGraw Hill.

28) Preece and Dickeson. Ecology of leaf surface microorganism
Academic Press, New York.

29) Rangaswamy, G. and A.Mahadevan (1999) Diseases of Crop Plant
in India, Prentice Hall of India.

30) Raychoudhari, S.P. and Nariani, T.K. (1977) Virus and Mycoplasma
Diseases of Plant in India, Oxford and IBH Publication Co.

31) Reddy, S.M. et al (1997) Microbial Biotechnology, Scientific
publishers, Jodhpur.

32) Schlegel, H.G. (1996) General Microbiology, 7th Edition, Cambridge
University Press.

33) Snowdon, A.L. (1991) A colour Atlas of Post harvest diseases &
disorders of fruits & vegetables Vol.I & II Wolfe Scientific, London.

34) Sing, R.S. (1994) Plant Pathology, Oxford and IBH Publication Co.
New Delhi.

35) Sunder Rajan, S. (2001) Tools and Techniques of Microbiology,
Anmol Publ.New Delhi.

36) Thind, T.S. (1998) Diseases of field crops and their management,
National Agricultural Technology, Information Centre, Ludhiana.

37) Vaidya, J.G. (1995) Biology of the fungi, Satyajeet Prakashan, Pune.

38) Walker, J.G. (1952) Diseases of Vegetables Crops. McGraw Hill,
New York.

39) Walker, J.C. (1968) Plant Pathology, McGraw Hill, New York.

40) Geeta Sumbali (1998) and B.M. Johari, Narosa Publishing House,
New Delhi

41) Eggins, H.O.W. and Allsop (1975) The Filamentous Fungi Vol. I
Industrial Mycology (Biodetoriation and Biodegradation by Fungi)
Eds. J.E. Smith and D.R. Berry Edward Arnold, London.

42) D.J. Bagyaraj (1992) Vesicular Arbuscular Mycorhiza application
in Agriculture.

43) Emmons, C. W., C. H. Bin ford, J.P. Utz and Know Chung (1977)
Medical Mycology, Lea and Febigo, Philadelphia.

44) Holliday, P. Fungus disease of tropical plants (1980), Cambridge
University Press, Cambridge.

45) Booth C. (1972) Fusarium (lab guide to identification of major
species C.M.I. Kew, Surrrey, England

46) Spencer D. M. (1972) The Powdery Mildew, Academic Press,
London

47) Rose, A.H. (1981) Economic Microbiology Microbial biodetoriation
Vol.6, Academic press, London and New York.

48) Dikison, C.H. and G.J.F. Pugh (1974) Biology of Plant Litter
decomposition. Academic Press, London.

49) A.C. Gaur (1999) Microbial Technology for composition of
Agricultural residues by improved methods, I.C.A.R., New Delhi.

Laboratory Exercises:

1. Principles & working of tools, equipments and other requirements
in the Mycology & Plant Pathology laboratory.

2. Micrometry and measurement of organisms.

3. Sterilization Processes viz. moist heat, dry heat, chemical and
radiation.

4. Drawing of Camera Lucida diagrams and knowledge of computer-
based photomicrography and image processing.

5. Preparation of different cultural media for cultivation of Fungi and
Bacteria.

6. Monitoring and analysis of Aeromycoflora.

7. Isolation & identification of Phyllosphere mycoflora.

8. Demonstration of dermatophytic Fungi.

9. Isolation of AM Fungi from rhizosphere 500%.

10. Demonstrate antifungal activities of different antibiotics and leaf,
flower and root extract.

11. Study of hydrolytic enzymes of different fungi.

12. Study of toxicity of fungi in relation to seed germination, and
seedling abnormality.
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13. Cultivation of Mushroom.

14. Demonstration on biodegradation of organic waste.

15. Visit to Mushroom industry, Pharmaceutical industries &
Pathological study center.

16. Isolation of Soil fungi by soil plate (War cup) and serial dilution
(Walkman) method.

17. Isolation and identification of Rizosphere mycoflora.

18. Isolation of external and internal seed borne mycoflora by blotter
and Agar Plate method. Cereals, pulses, oil seeds, fruit seeds.

19. Monographic study of locally available plant diseases caused by
fungi (atleast 10).

20. Study of locally available crop plant diseases caused by Bacteria
(Five)

21. Study of locally available plant diseases caused by viruses &
Phytoplasma (Five)

22. Demonstration of morphological & physiological changes in
disease plants.

23. Demonstration of Koch’s Postulate.

24. Preparation and presentation of herbarium of pathological
specimens available in the region  (Atleast 30)

25. Preparation of Fungal spore atlas.

26. Field visit to different localities

27. Visit to Agriculture University, Plant Pathological research centers

Semester – III

ELECTIVE PRACTICAL -VI: APPLIED MYCOLOGY AND

PLANT PATHOLOGY

PRACTICAL SCHEDULED

Time: 06 hrs. Maximum Marks: 40

Q.1) Identify and describe any two fungal plant diseases..........................
08 Marks

Q.2) Identify and give salient features of two fungi from the mix culture.
08 Marks

Q.3) Identify, classify and describe any two fungi. from given seed

borne mycoflora/soil mycoflora/Rhizosphere

mycoflora............................... 05 Marks

Q.4) Demonstrate Koch’s postulate/pure culture technique....................
04  Marks

Q.5) Spotting (Specimen/Slide)

(01 - bacterial disease; 01-viral diseases, 01- Phytoplasmal disease;

01-Fungal disease, 01- Spore slide)..........................10 Mraks

Q.6) Viva-Voce 05  Marks

M.Sc.  PART-II BOTANY

Semester – IV

PAPER - XIII: PLANT ECOLOGY

Unit I : Basic concepts and scope.

1.1 Concept, Classification and scope of ecology;
Holocoenotic Environment.

1.2 Ecological factors: Climatic, Edaphic, Biotic; Law of limiting
factors.

1.3 El -Nino and global warming.

1.4 Ozone layer, Ozone Depletion and its consequences.

Unit II: Population and Community Dynamics

2.1 Population characteristics; population dynamics, carrying
capacity, various parameters and measurements.

2.2 Community concept; characteristic features of communities,
analysis of communities (analytical and synthetic
characters.)

2.3 Community coefficients; Ecotone and edge effects;
ecological niche.

Unit III: Vegetation Development

3.1 Types and mechanism of ecological succession.

3.2 Plant Formation; Association, Consociation and Society.

3.3 Evolution of Ecosystem and oxygenic development.

Unit IV: Ecosystem Organization.

4.1 Structure  and Functions of Ecosystem.

4.2 Abiotic and biotic components; decomposers role in
ecosystem.

4.3 Primary productivity (methods of measurements, global
pattern and controlling factors)

4.4 Energy Dynamics; Energy flow in Ecosystem, Trophic
organization, ecological efficiencies; Ecomodelling.

Unit V: Ecosystem Functional aspects.

5.1 Biogeochemical cycles C, N, P, S; mineral cycles (Pathways,
processes and budgets)

5.2 Ecosystem stability concepts, natural and anthropogenic
disturbances.

5.3 Major Biomes of the world.

5.4 Terrestrial Biodiversity; Vegetation types of world and India,
hot spots.

Suggested readings:

1) Krebs, C.J. 1989. Ecological Methodology. Harper and Raw, New
York, USA.
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2) Ludwig, J.A. and Reynolds, J.F. 1988. Statistical Ecology, Wiley,
New York.

3) Magurran, A.E. 1988. Ecological Diversity and Its Measurement,
Chapman and Hall, London.

4) Pielou, E.C. 1984. The Interpretation of Ecological Data, Wiley,
New York.

5) Sokal, R.R. and Rohit, F.J. 1995. Biometry , W.H.Freeman & Co. San
Francisco.

6) Murray P.W. and Chapman, S.B. 1986. Methods in Plant Ecology,
Blackewell Scientific Publication.

7) Misra, R. 1968. Ecology Work Book, Oxford and IBH New Delhi.

8) APHA - Standard Methods for Examination of Water and Waste
Water, American Public Health Association, Washington, D.C.

9) Smith, R.L. 1996. Ecology and Field Biology. Harper Colins New
York.

10) Mular - Dombuis, D. and Ellenberg, H. 1974. Aims and Methods of
Vegetation Ecology, Wiley, New York.

11) Charis Park - Environment - Principles and applications, Roultedge
- London & New York.

12) Smith, R.L. 1996. Ecology and Field biology, Harper Collins, New
York.

13) Begon, M., Harper, J.L. and Townsend, C.R. 1996. Ecology, Blackwell
Science, Cambridge, U.S.A.

14) Odum, E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia.

15) Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.

16) Barbour, M.G., Burk, J.H. and Pitts, W.D. 1987. Terrestrial Plant
Ecology. Benjamin / cummings Publication Company, California.

17) Kormondy, E.J. 1996. Concepts of Ecology. Prentice Hall of India
Pvt.Ltd., New Delhi.

18) Chapman, J.L. and Reiss, J\M.J., 1988. Ecology: Principles and
Applications. Cambridge University Press. Cambridge, U.K.

19) Moldan, B. and Billharz,S. 1997. Sustainability indicators. John
Wiley & Sons, New York.

20) Treshow, M. 1985. Air Pollution and Plant Life. Wiley Interscience.

21) Heywood, V.H. and Watson, R.T. 1995. Global Biodiversity
Assessment. Cambridge University Press.

22) Brady, N.C. 1990. The Nature and Properties of Soils, MacMillan.

23) Chandel, K.P.S., Shukla, G. and Sharma, N. 1996 - Biodiversity in
Medicinal and Aromatic Plants in India : Conservation and
Utilization. National Bureau of Plant Genetic Resources, New Delhi.

24) Walter, K.S. and Gillett H.J., 1998. 1997 IUCN Redlist of Threatened
Plants. IUCN, The World Conservation Union, IUCN, Gland,
Switzerland and Cambridge, UK.

25) Eldon, D. Enger and Bradley F. Smith (1995) Environmental sciences
WBC Publishers, Boston.

26) K.C. Agrawal; (1993); Environmental Biology, Agro-botanical
publishers, Bikaner.

27) P.S. Varma and V.K. Agrawal (1995) Environmental Ecology, WBC
publishers, Boston

Laboratory exercises:

1) To measure rainfall.

2) To measure transparency of water.

3) To study the light intensity by lux meter.

4) To determine pH of water & soil.

5) To measure the total dissolved solids in water.

6) To evaluate the soil texture.

7) To determine the bulk density or apparent density (or value weight)
and porosity (or pore space) of soil.

8) To determine water holding capacity of soil by rapid spot tests.

9) To analyze the chemical properties of soil by rapid spot tests.

10) To estimate exchangeable bases (Na, K, Ca) in soil.

11) To determine organic matter in soil by Walkley & Black’s rapid
titration method.

12) To assess the trophic status of aquatic habitat through algal count
method.

13) To study bioindicators of polluted water.

14) To study the morphological, anatomical adaptations in
Hydrophytes, Xerophytes, Halophytes, Epiphytes.

15) To determine the importance value Index IVI) of grassland species.

16) To prove the Biological spectrum of vegetation under study using
Raunkiars life forms classification.

17) To study indices of similarity & dissimilarity in a community.

18) To determine P, S, K, Ca, Na in plants by chemical methods.

19) Study of freshwater plant communities.

20) Survey of key stone species.

21) Determination of minimum size of quadrat by species curve method.

22) Determination of minimum number of quadrat by curve methods.

23) Determination of quantitative characters of plant community by
Random sampling method (Abundance, Density, frequency, basal
cover, canopy cover etc) and determination of quantitative
characters by belt transect, line transect method and study of
biological spectrum.
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24)Field Survey- A survey of a part of the town or city should be carried
out by the entire class in batches. Individual students will select
one avenue / road and locate the tree planted on a graph paper.
They will identify the trees, mention their size, canopy shape,
blossoming and fruiting period and their status (healthy, diseased,
infected, mutilated, misused or dyeing) and report whether or not
the conditions in which they are surviving are satisfactory. The
individual reports will be combined to prepare a large map of the
area, which can be used  for subsequent monitoring either by the
next batch of students / teachers / local communities / NGO’s / or
civic authorities.

25) The purpose is to make the students aware of the kinds of trees
and value in urban ecosystem and ecological services.

26) To prepare ombrothermic diagram for different sites on the basis
of given data set and to comment on climate.

27) To find out the relationship between two ecological variables using
correlation and regression analysis.

28) To determine minimum size and number of quadrats required for
reliable estimate of biomass in grasslands.

29) To find out association between grassland species using Chi-
square test.

30) To compare protected and unprotected grassland stands using
community coefficient (similarity indices).

31) To analyze plant community using Bra-Curtis ordination method.

32) To determine diversity indices (Shannon, Wiever, concentration of
dominance, species richness, equitability and B-diversity) for
protected and unprotected grassland stands.

33) To estimate IVI of the species in woodland using a point centered
quarter method.

34) To determine grass and net phytoplankton productivity by light
and dark bottle method.

35) To determine soil moisture content, porosity and bulk density of
soils collected from varying depths at different locations.

36) To determine the water holding capacity of soils collected from
different locations.

37) To determine present organic carbon and organic matter in the soil
of cropland, grassland and forest.

38) To estimate the dissolved oxygen contained in eutrophic and
oligotropic water samples by azide modification of Winkler’s
method.

39) To estimate chlorophyll content in SO2, fumigated and unfumigated
plant leaves.

40) To estimate rate of carbon dioxide-evolution from different soils
using soda lime or alkali absorption method.

41) To study environmental impact of a given developmental activity
using checklist as a EIA method.

42) Visit to different forest areas to study ecosystem, bio diversity
and biocomplexity. Visit to Molecular Biology laboratories.

Semester – IV

PAPER –XIV: ENVIRONMENTAL  ECOLOGY

Unit I: Basic Concepts

1.1 Concept of Environment and its Scope; Lithosphere,
Hydrosphere, Biosphere.

1.2 Energy resources; (i) Renewable and non-renewable (ii)
Forest types in India and Maharashtra.

1.3 Environmental impact assessment.

1.4 Green House gases; their sources, trend and role.

1.5 Consequences of climate change.

Unit II: Environmental pollution

2.1 Definition types and sources.

2.3 Air pollution; Natural and man made sources of air pollution,
primary and secondary pollutants, toxicity and its impact
on environment.

2.4 Soil Pollution: courses of soil pollution, impacts of soil
pollution on quality and soil biota.

2.5 Effect of solid waste disposal on soil.

Unit III: Water Pollution.

3.1 Distribution of water and water scarcity.

3.2 Major water pollutants

3.3 Sources of water pollution

3.4 Consequences of water pollution

3.5 Water pollution indicators.

3.6 Bioaccumulation and Biomagnifications of toxic elements
in food chain.

Unit IV: Conservation strategies

4.1 Principles of conservation; extinction, environmental status
of plants based on IUCN.

4.2 Strategies for conservation, International efforts and Indian
initiation.

4.3 Wetlands, Mangrove and coral reefs with respect to
conservation of biodiversity.

4.4 Disaster management.

Unit V: Sustainable Management.
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5.1 Concept of sustainable development.

5.2 Impact of urbanization; Wasteland development.

5.3 General account of legislative measures for sustainable
development and management

(i)  Water Act, Prevention and control 1976. (ii) Environmental
Protection Act, 1985

(iii)Wildlife Protection Act, 1972; WWF.

SUGGESTED READINGS:

1. Eldon D. Enger and Bradley F Smith (1995), Environmental Sciences,
WBC publishers Boston.

2. Daniel Botkin and Edward Keller (1997), Environmental Sciences,
John Wiley & Sons, Ne York.

3. R.K. Dixit, (1997), Environment, Forest Ecology and Man, Rastogi
Publication.

4. Jorgeson S.E. et al. (1995), Handbook of Environmental and
Ecological modeling, Levis publications, New York.

5. William P. Cunningham and Masy Ann Cunninghan, Principle of
Environmental Science. Inquisity        and applications, Tata McGraw
Hill Pub. Co.Ltd., New Delhi.

6. Charis Park - Environment - Principles and applications, Roultedge
- London & New York.

7. Smith, R.L. 1996. Ecology and Field biology, Harper Collins, New
York.

8. Muller-Dombois, D., and Ellenberg, H. 1974. Aims and Methods of
Vegetation Ecology, Wiley, New York.

9. Begon, M., Harper, J.L. and Townsend, C.R. 1996. Ecology, Blackwell
Science, Cambridge, U.S.A.

10. Ludwig, J. and Reynolds, J.F. 198. Statistical Ecology, John Wiley
& Sons.

11. Odum, E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia.

12. Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.

13. Barbour, M.G., Burk, J.H. and Pitts, W.D. 1987. Terrestrial Plant
Ecology. Benjamin / cummings Publication Company, California.

14. Karmondy, E.J. 1996. Concepts of Ecology. Prentice Hall of India
Pvt.Ltd., New Delhi.

15. Chapman, J.L. and Reiss, J\M.J., 1988. Ecology: Principles and
Applications. Cambridge University Press. Cambridge, U.K.

16. Moldan, B. and Billharz,S. 1997. Sustainability indicators. John
Wiley & Sons, New York.

17. Treshow, M. 1985. Air Pollution and Plant Life. Wiley Interscience.

18. Mason, C.F. 1991. Biology of Freshwater Pollution, Longman.

19. Hill, M.K. 1997. Understanding Environmental Pollution. Cambridge
University Press.

20. Brady, N.C. 1990. The Nature and Properties of Soils, MacMillan

Laboratory Exercises:

1. Study of rainguage and measurement of rainfall

2. To study hygrometer and measurement of relative humidity.

3. Measurement of minimum and maximum temperature.

4. Measurement of Soil temp by dry wet bulb method.

5. To study pH meter and estimation of pH of water and soil.

6. To determine soil moisture content.

7. Study of Phytoplankton from pond water.

8. Study of Zooplankton from pond/river.

9. Study of biomass from grassland ecosystem.

10. Study of species dominance by Quadrat method.

11. Study of plant biodiversity on Hill slopes by line transact method.

12. To study the pH of rainwater during pre monsoon and monsoon
season.

13. To determine interaction between grassland species by chi-square
test.

14. Comparative study of plant diversity indices.

15. Study of mean, variance, standard deviation, standard error,
coefficient of variation and t-test for ecological data.

Semester – IV

PAPER – XV : PLANT BIOTECHNOLOGY

Unit- I : Biotechnology: Basic concepts, Principle and scope.

1.1 Cellular differentiation and totipotency

1.2 Plant Cell and tissue culture, Cell Clones, Callus culture.

1.4 Organogenesis and adventitive embryogenesis:
Fundamental aspects of morphogenesis, Somatic
embryogenesis and its applications.

1.4 Androgenesis: Mechanism, techniques and applications.

Unit-II : Somatic Hybridization:

2.1 Protoplast isolation, Protoplast fusion and protoplast
culture limitation , achievement in protoplast research.

2.2 Cybrids and Hybrids, Selection of hybrids and regeneration,
Somaclones.

2.3 Clonal propagation: Techniques and significance of artificial
seeds.

2.4 Secondary metabolites:  Production in tissue/s, enhancing
the secondary metabolites by use of elicitors, hairy root
cultures and types of elicitors (biotic and abiotic elicitors) .
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2.5 Cryopreservation : Germplasm storage, methods, merits and
demerits.

Unit-III: Plant transformation technology.

3.1 Mechanism of DNA transfers, role of virulence genes, use
of Ti and Ri plasmid as binary vectors, features of Ti
and Ri plasmid.

3.2 Vector less DNA transfer - Particle Bombardment,
Electroporation, and microinjection.

3.3 Genetically modified organisms in the Environment

Unit-IV: Environmental Biotechnology

4.1 Heavy metals environmental modification, Bioleaching and
Microbial leaching.

4.2 Bioremediation- General idea of Xenobiotics,
Biodegradation of  Xenobiotics and  applications.

4.3 Phytoremediation: Needs, Metal and organic
phytoremediation.

Unit –V: Applications

5.1.Microbial genetic manipulation.

5.2 Importance and application of microbes in Biotechnology

5.3 Vermicomposting

Suggested Readings:

1. Bhojwani, S.S. and Razdan, M.K. 1996. Plant Tissue Culture: Theory
and Practice (a revised edition). Elsevier Science Publishers, New
York, USA.

2. Bhojwani, S.S. 1990. Plant Tissue Culture: Applications and
Limitations. Elsevier Science Publishers, New York, U.S.A.

3. Collins, H.A. and Edwards, S., 1998. Plant Cell Culture. Bios
Scientific Publishers, Oxford, UK.

4. Jain, S.M., Sopory, S.K. and Veilleux, R.E. 1996. In Vitro Haploid
Production in Higher Plants, Vols. 1-, Fundamental Aspects and
Methods. Kluwer Academic Publishers, Dordrecht, The
Netherlands.

5. Kartha, K.K. 1985. Cryopreservation of Plant Cells and Organs.
CRC Press, Boca Raton, Florida, USA.

6. Old, R.W. and Primrose, S.B. 1989. Principles of Gene Manipulation.
Blackwell Scientific Publications, Oxford, U.K.

7. Primrose, S.B. 1995. Principles of Genome Analysis. Blackwell
Science Ltd., Oxford, UK.

8. Raghavan, V. 1986. Embryogenesis in Angiosperms: A
Developmental and Experimental Study. Cambridge University
Press, New York. USA.

9. Raghavan, V. 1997. Molecular Biology of Flowering Plants.
Cambridge University Press. New York, USA.

10. Shantharam, S. and Montgomery, J.F. 1999. Biotechnology,
Biosafety, and Biodiversity. Oxford & IBH Publishing Co. Pvt. Ltd.,
New Delhi.

11. Vasil, I.K. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture.
Kluwer Academic Publishers. The Netherlands.

12. Butanco, R.G. 2000. Plant Cell Culture, University Press of Pacific.

13. Collin, H.A. and Edward S., 1998. Plant Cell Culture. Bios-Scientific
Publishers, Oxford, UK.

14. Dixon, R.A. (Ed.) 1987. Plant Cell Culture: A Practical approach.
IRL Press, Oxford.

15. George, E.F. 1993. Plant Propagation by Tissue Culture. Part-I. The
Technology, 2nd Edition, Exegetics Ltd., Edington, UK.

16. George, E.F. 1993. Plant Propagation by Tissue Culture. Part-II in
practice, 2nd Edition, Exegetics Ltd., Edington, UK.

17. Hall, R.D. (Ed) 1999. Plant Cell Culture Protocols. Humana Press,
Inc. New Jersy, U.S.A.

18. Smith R.H. 2000. Plant Tissue Culture: Techniques & Experiments.
Academic Press, New York.

19. Butanco, R.G. 2000. Plant Cell Culture, University Press of Pacific.

20. Collin, H.A. and Edward S., 1998. Plant Cell Culture. BioScientific
Publishers, Oxford, UK.

21. Dixon, R.A. (Ed.) 1987. Plant Cell Culture: A Practical approach.
IRL Press, Oxford.

22. Gelvin, S.B. and Schilperoort, R.A. (Eds.) (1994) Plant Molecular
Biology, Manual, 2nd Edition, Kluwer Academic Publishers,
Dordrecht, The Netherlands.

23. George, E.F. 1993. Plant Propagation by Tissue Culture. Part-I. The
Technology, 2nd Edition, Exegetics Ltd., Edington, UK.

24. George, E.F. 1993. Plant Propagation by Tissue Culture. Part-II in
practice, 2nd Edition, Exegetics Ltd., Edington, UK.

25. Glick, B.R. and Thompson, J.E. 1993. Methods in Plant Molecular
Biology and Plant Biotechnology. CRC Press, Boca Raton, Florida.

26. Glover, D.M. and Hames, B.D. (Eds) 1995. DNA

27. Cloning 1: A Practical Approach; Core techniques, 2nd Edition,
PAS, IRL Press at Oxford University Press, Oxford.

28. Hackett, P.B., Fuchs, J.A. and Messing, J.W. 1988. An Introduction
to recombinant DNA Techniques. Basic Experiment in gene
manipulation. The Benjamin / Cummings Publishing Company. Inc
Menio Park, California.

29. Hall, R.D. (Ed) 1999. Plant Cell Culture Protocols. Humana Press,
Inc. New Jersy, U.S.A.
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30. Shaw, C.H. (Ed. ) 1998. Plant Molecular Biology: A Practical
Approach. IRL Press, Oxford.

31. Smith R.H. 2000. Plant Tissue Culture: Techniques & Experiments.
Academic Press, New York.

32. Friberg L. 1974  Cadmium in the Environment CRC press, Cleveland,
Ohio.

33. Nriagu,J.O. Nickel in the Environment ,John Wiley and Sons , New
York.

34. Piver,W.T. 1983 Mobilization of Arsenic in the natural by industrial
processes, in    Biological and Environmental Effects of
Arsenic,Vol.6FowlerB.A., Elsevier Science Publisher, Amsterdam.

35. Anderson L. 1999 Genetic Engineering, Food and Environment ,
Bristol:J.W.Arrowsmith Ltd.

Laboratory Exercises:

1. Preparation of stock solution and culture media.

2. Sterilization techniques

3. Preparation of Aseptic plant

4. Measurement of callus growth (fresh and dry)

5. Organogenesis via callus formation in any plant species.

6. Establishment and proliferation of axillary bud from different plant
materials.

7. Isolation of protoplasts from various plant tissues.

8. Effect of physical (e.g. temperature) and chemical (e.g.osmoticum)
factors on protoplast yield.

9. Demonstration of protoplast fusion employing PEG.

10. To check protoplast viability using Evan’s Blue dye,Flourescent
diacetate and phenosafranin

11. Isolation of protoplast from fungi.

12. Organogenesis and somatic embryogenesis using appropriate
explants and preparation of artificial    seed.

13. Demonstration of androgenesis in any plant species.

14. Electroporation of protoplasts and checking of transient expression
of the reporter gene.

15. Co-cultivation of the plant material (e.g. leaf discs) with
Agrobacterium and study GUS activity histochemically.

16. Embryogenesis in any plant material.

17. Preparation of artificial seeds.

Semester- IV

PAPER – XVI: GENETIC ENGINEERING

Unit-I : 1.1 Structure of Microbes: E.coli, Bacteriophage, Viruses

1.2 Genetic Recombination in Bacteria: Transduction,

Transformation and Conjugation.

1.3 Bacterial cultures and maintenance of Cell lines.

1.4 Genetic improvement of industrial microbes and nitrogen
fixers.

1.5 Fermentation Technology.

Unit-II : 2.1 Methods of gene cloning; selection of markers, reporter
genes, expression vectors.

2.2 Isolation of gene.

2.3 Construction of genomic/ cDNA libraries.

2.4 Factors affecting foreign gene expression.

2.5 DNA Synthesis and Automated. Sequencing; PCR

Unit-III : 3.1 Aims and strategies for transgenic development.

3.2 Agrobacterium mediated gene transfer.

3.3 T- transposon mediated gene tagging.

3.4 Chloroplast transformation.

3.5 Transgenic- ethical concerns and ecological risk.

Unit-IV : 4.1 Enzymes used in Recombinant Technology.

4.2 Types of vectors, their properties, choice of vectors.

4.3 Alien gene transfer: Whole genomic transfer eg. Wheat,
Arachis, Brassica

4.4 Transfer of individual chromosome or chromosome
segment.

Unit-V : 5.1 High throughput sequences and assembly.

5.2 Human Genome Project

5.3 Tools used in genetic Engineering, Blotting techniques,
SSR’s,  VNTR’s,STR’s.

5.4 Gene Knockout Technologies.

5.5 Gene Therapy - Strategies, gene editing, silencing.

Suggested Reading:

1. Brown, T.A 1999. Genomes. John Wiley & Sons (Asia) Pvt.Ltd.,
Singapore.

2. Callow, J.A., Ford-Lloyd, B.V. and Newbury, H.J. 1997.
Biotechnology and Plant Genetic Resources Conservation and
Use. CAB International, Oxon, UK.

3. Chrispeels, M.J. and Sadava, D.E. 1994. Plants, Genes and
Agriculture. Jones & Bartlett Publishers, Boston, USA.

4. Glazer, A.N. and Nikaido, H. 1995. Microbial Biotechnology.
W.H.Freeman and Company, New York, USA.

5. Gustafson, J.P. 2000. Genomes. Kluwer Academic Plenum Publishers,
New York, USA.
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6. Henry, R.J. 1997. Practical Applications of Plant Molecular Biology.
Chapman & Hall, London, UK.

7. Jain, S.M., Sopory, S.K. and Veilleux, R.E. 1996. In Vitro Haploid
Production in Higher Plants, Vols. 1-5, Fundamental Aspects and
Methods. Kluwer Academic Publishers, Dordrecht, The
Netherlands.

8. Jolles, O. and Jornvall, H. (eds.) 2000. Proteomics in Functional
Genomics, Birkhauser Verlag, Basel, Switzerland.

9. Old, R.W. and Primrose, S.B. 1989. Principles of Gene Manipulation.
Blackwell Scientific Publications, Oxford, U.K.

10. Primrose, S.B. 1995. Principles of Genome Analysis. Blackwell
Science Ltd., Oxford, UK.

11. Raghavan, V. 1997. Molecular Biology of Flowering Plants.
Cambridge University Press. New York, USA.

12. Gelvin, S.B. and Schilperoort, R.A. (Eds.) (1994) Plant Molecular
Biology, Manual, 2nd Edition, Kluwer Academic Publishers,
Dordrecht, The Netherlands.

13. Glick, B.R. and Thompson, J.E. 1993. Methods in Plant Molecular
Biology and Plant Biotechnology. CRC Press, Boca Raton, Florida.

14. Glover, D.M. and Hames, B.D. (Eds) 1995. DNA

15. Cloning 1: A Practical Approach; Core techniques, 2nd Edition,
PAS, IRL Press at Oxford University Press, Oxford.

16. Hackett, P.B., Fuchs, J.A. and Messing, J.W. 1988. An Introduction
to recombinant DNA Techniques. Basic Experiment in gene
manipulation. The Benjamin / Cummings Publishing Company. Inc
Menio Park, California.

17. Shaw, C.H. (Ed.) 1998. Plant Molecular Biology: A Practical
Approach. IRL Press, Oxford.

Laboratory Exercises:

1. Preparation of Bacterial Cultivation media

2. Bacterial cultivation and growth characteristics by streak and
spread plate method

3. Isolation and estimation of Bacterial genomic DNA

4. Isolation and estimation of Onion DNA.

5. Isolation of Plasmid from E. coli strain DH5-a

6. Restriction enzyme digestion and analysis on Agarose Gel.

7. Isolation and estimation of Plant DNA.

8. Preparation of competent cells for transformation.

9. DNA ligation

10. RAPD Analysis.

11. Electro elution of DNA from Agarose Gels.

12. Test for antibiotics against bacteria.

13. Total proteins detection on Blotting Membranes.

14. Oligonucleotide purification from Metaphor R Agarose gel.

15. Alkaline Gel electrophoresis.

16. Purification of DNA for PCR amplification.

17. DNA fingerprinting of plant genomic DNA.

18. Transfer of Proteins from SDS PAGE to Nitrocellulose Membrane.

19. Detecting DNA with Acridine Orange or methylene Blue.

20. ELISA

21. Immunoassay

22. Antimicrobial sensitivity testing

23 PCR

24 Preparation of insert DNA

SEMESTER-IV

PRACTICAL - VII: PLANT ECOLOGY, ENVIRONMENTAL ECOLOGY,
BIOTECHNOLOGY AND GENETIC ENGINEERING.

PRACTICAL SCHEDULE

Time : 8 hrs.     Marks 40

Q.1. Setting and working of any of major plant Ecology Expt.

— 08 Marks

Q.2. Setting and working of major Experiment on

Biotechnology — 08 Marks

Q.3. Working of major experiment on Environmental

Ecology — 07 Marks

Q.4. Major Experiment on Genetic Engineering — 07 Marks

Q.5. Comment on one minor Experiment on genetic Engineering/

Biotechnology. — 05 Marks

Q.6. Viva-Voce — 05 Marks

Important note: -

One long and two short Botanical Excursions and visits to Scientific
Laboratories /Institutions /Universities/Botanical Gardens/ Forests
within and out of state are compulsory  for students of M.Sc.
Botany.

PARCTICAL-VIII :

Project to the students will be distributed at the beginning of third
Semester with the consent of HOD and shall be examined during
the period of practical examination in IV Semester

Project 40 marks

Int. Assessment 10 Marks

*****
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List of papers.

M.Sc. I Semester I

Paper-I Animal Structure and Function (Non-Chordata)
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Paper- III Gamete Biology

Paper- IV Genes and Differentiation

M.Sc. I Semester II

Paper- V Molecular Cell Biology
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Paper- VIII Ecology and Environment (Also GIC)

M.Sc. II Semester III
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Paper- XI (Elective paper I) Molecular Biology – I

Paper- XII (Elective paper-II) Molecular Biology – II

Paper- XI (Elective paper I); Entomology: Paper-I Insect
Classification And Morphology

Paper- XII (Elective paper II) Entomology: Paper-II Insect
Anatomy And Physiology

Paper- XI (Elective paper I) (Animal Physiology-I)

Paper- XII (Elective paper II) (Animal Physiology-II)

Paper- XI (Elective paper I) Fisheries-I Fish Nutrition, Capture
and Culture Fishery, Fisheries

Paper-I XII (Elective paper II) Fisheries-II Fish Physiology

M.Sc.II Semester IV

Paper- XIII (Compulsory) Biochemistry

Paper- XIV (Compulsory) Enzymology and Biostatistics

Paper- XV (Elective paper III) Molecular Biology – III (Molecular
Immunology-1 )

Paper- XVI (Elective paper-IV) Molecular Biology – IV (Molecular
Immunology –I1)

Paper- XV (Elective paper III); Entomology: III  Developmental  and
Commercial Entomology

Paper- XVI (Elective paper IV) Entomology: IV. Insect pests and pest
control

Paper-XV (Elective paper III) (Animal Physiology-III)

Paper- XVI (Elective paper IV) (Animal Physiology-IV)

Paper- XV (Elective paper III) Fisheries-III Fish Harvest and Post
Harvest Technology

Paper- XVI (Elective paper IV) Fisheries-IV, Fish Reproductive
physiology and pathology

Syllabus prescribed for M.Sc.I (Zoology).

Semester I

Paper I

ANIMAL STRUCTURE AND FUNCTION (NON-CHORDATA)

Unit I : 1.1. Definition and basic concepts of biosystematics
taxonomy and classification,

1.1. 1.History of Classification,

1.1.2. Trends in biosystematics: Chemotaxonomy
cytotaxonomy and  molecular taxonomy,

1.2. Dimensions of speciation and taxonomic characters.

1.3. Species concepts: species category, different
species concepts, subspecies and other infra-
specific categories.

1.4. Parsimony method of classification, cladistic
method of classification, difference in the
application of phenetic and cladistic classification;
phylogram and cladogram

Unit II : 2.1. Feeding and Digestion:

2.1.1 Nutrition in protozoa –

2.2. Types and mode of feeding.

2.2.1 Feeding diversity in insects,

2.2.2 Functional mechanism of Filter feeding in

Crustacean and Mollusca-

2.2.3 Feeding & digestion in Bryozoans and
Echinodermata

2.3. Movements:

2.3.1  Micro morphology and mechanism of
Movements of cilia and flagella

2.3.2 Hydrostatic evasive movements in
Ctenophores and hydrostatic selection in
annelids.

2.3.3 Insect flight mechanism.
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Unit III : 3.1. Organs of respiration:

3.1.1. Body surface,

3.1.2. Gills,

3.1.3. Book-lungs

3.1.4. Tracheal system.

3.2.   Respiratory pigments in invertebrates.

3.2.1. Mechanisms of gill respiration in Mollusca

3.2.2. Tracheal respiration in Arthropoda (Insecta).

3.3. Excretory organs and excretion:

3.3.1. Excretion in Protozoa.

3.3.2. Excretory structures and functions in
Helminthes,

3.3.3. Excretory structures and functions in Annelids

3.3.4 Malpighian tubules structure and functions
in Insects

Unit IV : 4.1. General organization of Nervous system

4.1.1. Coelenterata

4.1.2. Annelida,

4.1.3. Arthropoda (Crustaceans and Insects),

4.1.4. Mollusca (Cephalopod)

4.1.5. Echinodermata.

4.2. Sense organs:

4.2.1 Chemical senses & animal orientations in
Nonchordates

4.2.2. Mechanoreceptor in Nonchordates,

4.2.3 Chemoreception & chemotaxis in insects

4.2.4 Photoreception and photosensitivity in non
chordate forms,

4.2.5 Functional Morphology of compound eye in
Insects

Unit V : 5.1. Reproductive mechanisms in Nonchordates.

5.1.1. Asexual, Sexual. Parthenogenesis,
Hermaphroditism,

5.2. Functional variations of reproductive structures in non-
chordate:

5.2.1. Porifera, Coelenterate. And Echinodermata

5.3. Invertebrate hormones of reproduction:

5.3.1. Annelids,

5.3.2. Mollusca,

5.3.3. Arthropods

5.4. Larval forms in Porifera, Coelenterata, helminthes,
Annelida, Crustaceans.

5.5. Metamorphosis and molting in insects & its hormonal
control

M.Sc.I (Zoology) Semester - I

Paper II

ANIMAL STRUCTURE AND FUNCTION (CHORDATA)

Unit I : 1.1. Taxonomic Character- Different kinds.

1.2. Origin of reproductive isolation,

1.3. Biological mechanism of genetic incompatibility.

1.4. Taxonomic procedures:

1.4.1. Taxonomic collections preservation curetting,

1.4.2. Process of   identification.

1.5. Taxonomic keys, different types of keys, their merits
and demerits.

1.6 International code of Zoological Nomenclature (ICZN):

1.6.1. Operative principles, interpretation and
application of important rules:

1.7 Formation of Scientific names of various Taxa.

1.8 Taxonomic categories

Unit II : 2.1. Vertebrate integument.

2.1.1. General structure of mammalian skin.

2.1.2. Derivatives of skin,

2.1.3 Functions of skin.

2.2.   Endoskeleton structures:

2.2.1. Endoskeleton in Protochordata,

2.2.2. Visceral skeleton in Fishes.

2.2.3. Jaw suspensorium in vertebrates,

2.3. Structure of tooth and dentition in Mammalia

2.4. Structural and functional organization of degestive
   system in Protochordata,
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2.5. Structural and functional organization of Alimentary canal

and digestive glands in vertebrates, with reference to
Mammalian type.

Unit III : 3.1. Characteristics of Respiratory surface;

3.2. Gills in fishes and mechanisms of gill respiration,

3.3. Accessory respiration organs in fishes,

3.4. Functional organization of Mammalian lungs,

3.4.1. Exchange of gases.

3.4.2. Aerodynamic of lungs,

3.5. Larynx and Vocalization.

3.6. Blood:

3.6.1. Composition and functions,

3.6.2. Haemopoiesis,

3.7. Lymph and lymphatic system:

Unit IV : 4.1. Excretion:

4.1.1 Excretory products,

4.1.2 General nature of kidneys;

4.1.3 Kidney structure in relation to Osmoregulation;

4.1.4. Archinephros, Pronephros, Mesonephros,
Metanephros:

4.1.5. External salt excretion,

4.1.6. Osmoregulation in freshwater and marine water
fishes;

4.2. Functional organization of vertebrate nervous system:

4.2.1. Brain and spinal cord

4.3. Sense organs:

4.3.1. Organs of olfaction and taste.

4.3.2. Organs of hearing and balance.

Unit V : 5.1. Echolocation;

5.1.1. Morphological adaptation for echolocation

5.1. 2. Bat Echolocation

5.2. Lateral line system in fishes.

5.3. Electroreception.

5.4. Flight adaptations in mammals

5.5. Aquatic adaptations in mammals.

5.6. Adaptive radiations in mammals

5.7. Migration in birds, and fishes;

Suggested Reading Material For paper - I and Paper – II-

(All recent editions)

1. Hyman, L.H. The invertebrates. Vol. I. Protozoa through Ctenophora,
McGraw Hill Co., New York.

2. Barrington, E.J.W. Invertebrate structure and function. Thomas Nelson
and Sons Ltd., London.

3. Jagerstein, G.Evolution of Metazoan life cycle, Academic Press, New
York & London.

4. Hyman, L.H. The invertebrates. Vol.2. Mc Graw Hill Co., New York.

5. Hyman, L.H. The invertebrates Vol.8.McGraw Hill Co., N.Y. and
London.

6. Barnes, R.D.Invertebrate Zoology, III edition. W.B. Saunders Co.,
Philadelphia.

7. Russel-Hunter, W.D.A biology of higher invertebrates, the Macmillan
Co.Ltd., London.

8. Hyman, L.H. The invertebrates smaller coelomate groups, Vol. V.
McGraw Hill Co., New York.

9. Read, C.P.Animal Parasitism. Prentice Hall Inc., New Jersey.

10. Sedgwick, A. A. Student text book of Zoology. Vol, I, II and III. Central
Book Depot, Allahabad.

11. Parker, T.J. Haswell, W.A. Text Book of Zoology, Macmillan Co.,
London.

12. Borradaile, L.A. and F.A. Potts: The Invertebrates: Asia Publishing
House, Bombay, London

13. Nigam: Biology of non-chordata, S. Nagin Chand.

14. Alexander, R.M. The Chordata. Cambride University Press, London.

15. Barrigton, E.J. W. The Biology of Hemichordata and Protochordata.
Oliver and Boyd, Edinbourgh.

16. Bourne, G.H. The structure and functions of nervous tissue Academic
Press, New York.

17. Carter, G.S. Structure and habit in vertebrate evolution-Sedgwick and
jackson, London.

18. Eecles, J.C. The understanding of the brain. Mc Graw Hill co., New
York and London.

19. Kingsley, J.S. Outlines of Comparative Autonomy of Vertebrates.
Central Book Depot, Allahabad.

20. Kent, C.G. Comparative Anatomy of Vertebrates.

21. Malcom Jollie, Chordata morphology. East-West Press Pvt. Ltd. New
Delhi.
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22. Milton Hilderbrand. Analysis of vertebrate structure. IVEd. John Wiley

and Sons Inc., New York.

23. Monielli, A.R. The chordates, Cambridge University Press, London.

24. Smith, H.S. Evolution of chordata structure. Hold rinehart and Winstoin
Inc., New York.

25. Sedgwick, a.A.Students Text Book of Zoology, Vol.II.

26. Tansley, K. Vision in vertebrate. Chapman and Hall Ltd., London.

27. Torrey, T.W. Morphogenesis of vertebrates. John Wiley and Sons
Inc., New York and London.

28. Walters, H.E. and Sayles, L.D. Biology of vertebrates. MacMillan &
Co., New York.

29. Wolstenholnf, E.W. and Knight, J.(Ed). Taste and smell in vertebrates,
J & A Churchill, London.

30. Romer, A.S., Vertebrate Body, IIIrd Ed. W.B.Saunders co., Philadelphia.

31. Young, J.Z. Life of vertebrates. The Oxford University Press, London.

32. Young, J.Z. Life of mammals, Oxford University Press, London.

33. Colbert, E.H.Evolution of the vertebrates, John Wiley and Sons Inc.,
New York.

34. Romer, A.S. Vertebrate Paleontology, 3rd Edn. University of Chicago
Press, Chicago.

35. Clark, W.E. History of the Primates IV Edn. University of Chicago
Press, Chicago.

36. Weichert, C.K. and Presch, W. Elements of chordate anatomy, 4th Edn.
McGraw Hill Book Co, New York.

37. Messers, H.M. An introduction of vertebrates anatomy

38. Montagna, W. Comparative anatomy. Hohn. Wiley and Sons Inc.

39. de Deer, S.G. Embryos and Ancestors. Clarendon Press, Oxford.

40. Andrews, S.M. Problems in vertebrate evolution. Academic Press,
New York.

41. Waterman. A.J. chordata structure and function. Macmillan co., New
York.

42. Bhamrah and Juneja, Chordate Zoology, Anmol Publishers, N.Delhi
Bhamarah and Juneja, Invertebrate Zoology, Anmol Publishers,
N.Delhi.

43. Bhamarah and Juneja, Invertebrate Zoology, Anmol Publishers,
N.Delhi.

44. Barbiur, T. Reptiles and Amphibians: Their habits and adaptations.
Hongton Miffin Co., New York.

45. Kingsley Noble, g. The biology of the Amphibia. Dover Publications,
New York.

46. Smyth. Amphibia and their ways. The McMillan co.., New York.

47. Andrevos, S.M., Miles, r.S. and Walker, A.D. Problems in vertebrate
evolution. Academic Press, New York.

48. Boolotian and Stiles: College Zoology (Macmillan)

49. Campbell: Biology (Benjamin)

50. Marshall and Williams: Text Book of Zoology

51. Wolfe: Biology the Foundations (Wadsworth)

52. Wilson. Biodiversity, Academic Press, Washington.

53. G.G. Simpson. Principle of animal taxonomy, Oxford IBH Publishing
Company

54. E. Mayer. Elements of Taxonomy.

55. E.O. Wilson. The Diversity of Life (The College Edition), W.W.
Northern & Co.

56. Tirpathi, R. S. Biosystematic and taxonomy

Practical - I (Based on paper I and II)

A) Dissections:-

i) Comparative anatomy of Excretion in Annelid, Insect and
Molluscan models.

ii) Poison gland of Ant/Spider

iii) Nervous system:- Crab; Sepia/Loligo Squilla/Prawn, Earth worm

iv) Digestive, Arterial systems and Cranial nerves of Scoliodon/
locally available fish, Internal ear of Scoliodon.)

v) Digestive, Reproductive, portal  Systems and Neck nerves of
rat/ mouse

B)  Mounting:-

i) Nephridium, .Ovary and spermatatheca of Earthworm.

ii) Mounting of   mouth parts of mosquito-identification of
genera & sex,

iii) Halters in housefly, Trachea of Cockroach,

iv) Gill-lamella, Osphradium  of Pila,

v) Statocyst of Prawn, spicules of Herdmania, Velum of
Amphioxus, Ampulla of Lorenzini from Scoliodon, fish scales.
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C) Qualitative and Quantitative estimation of Zooplankton communities.

D) Museum Study:-

Taxonomy of animal specimens/charts available in the laboratory
representing different orders of Nonchordata, Protochordata, and
vertebrata.

E) Permanent stained preparations:

Larval forms : Planula,Redia,Cercaria,Cysticercus, bladder worm,
Trochophore, Nauplius, Zoea,Mysis Phyllosoma,Antilon,Veliger,
Bipinnaria, Ophio and Echinopluteus,Auricularia,Tornaria.

Mammalian Histology; Skin, bone, regions of alimentary canal,
digestive glands, trachea, lung, kidney. Spinal cord, gonads, Endocrine
glands.

F) Comparative Osteology (Excluding loose bones of skull):

Amphibia, Reptilia; Aves, mammals.

One long study tour, preferably at the sea-shore for study, collection
and Observations of selected animals in their natural habitat is
compulsory for the students.

Candidates shall be required to produce at the practical
examination the Following

1. Practical Record Book duly signed by the teacher in-charge
and certified by the Head of the Department as the bonafide
work of the candidate.

2. 15 permanent stained micro- preparations prepared by the
examinee.

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources.

Distribution of Marks for practical - I

1) Major Dissection 20 marks

2) Minor dissection 15 marks

3) Identification and comments on spots

(Specimens, slides, bones) 20 marks

4) Stained permanent preparations 10 marks

5) Submission of stained permanent preparations 10 marks

6) Practical record 10 marks

7) Viva voce 15 marks
——————————————

Total 100 marks
    

_________________________

M.Sc.I (Zoology).

Semester - I

PAPER-III

 GAMETE BIOLOGY

Unit I : 1.1 Heterogamy in eukaryotes.

1.2 Leydig cells

1.2.1 Morphology

1.2.2 Differentiation

1.2.3 Functions and its regulation

1.3 Spermatogenesis

1.3.1 Morphological basis and regulation

1.3.2 Gamete specific gene expression

1.4 Biochemistry of Semen

1.4.1 Formation of semen and its composition

1.4.2 Assessment of sperm functions

Unit II : 2.1 Ovarian follicular growth and differentiation

2.1.1 Morphology

2.1.2 Endocrinology

2.1.3 Molecular Biology

2.2  Oogenesis and vitellogenesis-morphogen gradient

2.3  Ovulation and its regulation

2.4 Fertilization

2.4.1  Cell surface molecules in sperm-egg
 recognition in animals

2.4.2 Reaction of sperm (Sperm motility,
Capacitation, Chemotaxix, acrosome
reaction, Fusion of sperm and egg
plasmalemma)

2.4.3  Reaction of egg (formation of fertilization
          cone, Prevention of polyspermy)

2.5 Amphimixis

Unit III : 3.1 Creating multicellularity

3.1.1 Characteristics of cleavage divisions

3.1.2 Cleavage types

3.1.4 Gastrulation & formation of germ layers in
         animals

3.1.4 Embryogenesis

3.2.   Genomic imprinting



Unit IV : 4.0 Assisted reproduction techniques

4.1 In vitro fertilization

4.2 Multiple ovulation/super ovulations

4.3 Collection and cryopreservation of gametes

4.4 In vitro gamete maturation

4.5 Embryo sexing Y specific probes

4.6 Screening of genetic disorders

4.7. ICSI and GIFT

4.8 Cloning of animals by embryo transfer

4.9 Disadvantages of ART

Unit V : 5.1 Transgenic animals

5.1.1. Procedure

5.1.2. Applications

5.2. Gene Knockout technology

5.2.1  Procedure

5.2.2   Applications

5.3.  Gene therapies

5.3.1  Ex vivo gene therapy

5.3.2  In vivo gene therapy

5.3.3  Antigens and antisense therapy

M.Sc.I (Zoology)

Semester - I

Paper IV

GENES AND DIFFERENTIATION

Unit.I : 1.0 Cell specification and Differentiation

1.1 Types of Cell specification

1.2 Cell commitment and differentiation

1.3 Characteristics of differentiation

1.4 Germ cell determination in nematodes, insects and
amphibians

1.5 Germ cell migration in amphibians, reptiles, mammals
and birds

1.6 Organizers and evocators

Unit II : 2.0 Body axis formation

2.1 Axes and pattern formation in Drosophila, Amphibia
and chick;

2.2 Establishment of body axes in mammals and birds.

2.3 Proximate tissue interactions (instructive and
permissive)

2.4 Homeobox concept in different phylogenic groups

Unit-III : 3.1 Environmental cues and effects

3.1.1 Malformation and disruption – Teratogenic
effects of xenobiotics

3.1.2 Changing evolution through development
modularity

3.1.3 Developmental constraints.

3.1.4 Creating new cell types –basic evolutionary
mystery

3.2 Contraception:

3.2.1 Surgical methods

3.2.2 Hormonal methods

3.2.3 Physical barriers

3.2.4 Intrauterine contraceptive devices (IUCDs)

3.2.5 Immunocontraception:  . Gamete specific
antigens: Zona pellucida antibody, Sperm
antibody

Unit-IV : 4.1 Biology of sex determination

4.1.1 Chromosomal and genetic basis of sex
determination in mammals and Drosophila

4.1.2 Differentiation of gonads

4.1.3 Secondary sex determination in mammals

4.1.4 Environmental sex determination

4.2 Regeneration

4.3 Connective tissue cell family

Unit V : 5. 0 Stem cells

5 .1 Properties of Stem Cells

5 .2 The Embryonic Stem Cell

5 .3 The Adult Stem Cell

5 .4 Hematopoietic Stem Cells

5 .5 Cord-blood stem cells and stem cell bank

5. 6 Stem cell markers

5 .7    Stem cell disorders: Aplastic anemia, Fanconi anemia,
Paroxismal nocturnal   hemoglobinuria, Congential
cytopenia, Hirschsprung’s disease
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5 .8  Stem Cells and Diabetes

5 .9  Rebuilding the Nervous System with Stem Cells

5.10 Use of Genetically Modified Stem Cells in
     Experimental Gene Therapies

5.11  Bone marrow transplantation

Suggested Reading Materials: All recent editions:

1. Long J.A. Evan H.M. 1922 : the oestrous cycle in the Rat and its
associated phenomenon.

2. Nalbandou. A.C. – Reproductive physiology

3. Prakash A.S. 1965-66 Marshall’s, Physiology Reproduction (3
Vol.)

4. Gilbert, S.F. Developmenal Biology , Sinauer Associated Inc.
Massachulsetts.

5. Ethan Bier, the cold Spring. The cold spring Harbor laboratory
Press, New York.

6. Balinsky B.I. Introduction to Embryology sanders, Phliedelphia.

7. Berril N.J. and Karp. G. Development Biology. McGraw Hill New
York.

8. Davidson, E.H. Gene Activity During Early Development.
Academic Press, New York.

9. Wolpert Principles of Development-

10. Slack Essential Developmental Biology- .

11. Principles of Development, 3rd edition (2007), Lewis Wolpert,
Publisher- Oxford University Press.

12. An Introduction to Embryology, 5th edition (2004), B. I. Balinsky.
Publisher – Thomas Asia Pvt. Ltd

13. Developmental Biology, (2001), R. M. Twyman, Publisher - Bios
Scientific Publishers LTD.

14. Concepts of Genetics, 9th edition (2008), William S. Klug, Michael
R. Cummings, Charlotte Spencer, and Michael A. Palladino,
Publisher-Benjamin Cummings

15. Genes IX, 9th edition (2008), Benjamin Lewin, Publisher-Jones
and Barlett Publishers Inc.

16. Principles of Genetics, 4th edition, (2006), Snustad D. Peter and
Simmons J. Micheal, Publisher -John Wiley and Sons. Inc.

17. Genetics, (1999), Daniel J. Fairbanks, W. Ralph Andersen
Publisher-Brooks/Cole Pub Co.

18. Principles of Genetics, 8th edition (1991), Eldon J. Gardner, D.P.
Snustad, M.J. Simmons, and D. Peter Snustad Publisher-John
Wiley and Sons. Inc.

19. Microbial Genetics, (1987), David Freifelder, Publisher-Jones &
Bartlett

20. General Genetics, (1985), Leon A. Snyder, David Freifelder, Daniel
L. Hartl Publisher- Jones and Bartlett.

21. Genetics, 3rd edition, Monroe W. Strickberger, (1968), Publisher -
Macmillan Publishing Co.

PRACTICALS- 2, based on Paper - III and - IV

1. Morphology and histology of non-chordate and chordate ovary
and testis (Insects, snails, frog and rat)

2. Oogenesis and spermatogenesis through gonad histological
preparation

3. Study of different types of eggs on the basis of their yolk content

4. Collection of frog and toad spawn (rearing) embryos and larvae up
to metamorphosis in the laboratory, preparation and study of stages
of development

5. Study of cleavages in limnea in laboratory.

6. Mounting of parasitic larvae in Limnea/Bellamia

7. Study of development of Amphioxus, Frog, Chick and pig through
slides and whole mounts

8. Effect of anti-fertility drugs on biochemical estimation in various
part of reproductive tract

a) Ascorbic acid

b) Acid/Alkaline phosphatase

9. Morphogenesis and growth study of chick development

10. Sperm count

12. Study of abnormal sperm count

13. Semen analysis

14. Study of different types of cells present in bone marrow

15. Effects of different drugs on pregnant rats.

• Amoxicillin

• diclophenac sodium

• paracetamol

• Penicillin

• Ibuprofen

16. Bio-assay of LH by OAAD test

17. Bioassay of estrogen using uterotrophic vaginal response or
Analysis of ovarian / adrenal lipids by TLC
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18. Protein synthesis as a prerequisite for E2-induced initiation of estrous
cycle.

19. Oocyte maturation in fish using germinal vesicle breakdown test by
the induction of maturation-inducing steroid

20. Determination of the stages of spermatogenesis in rat testis by PAS
Haematoxyline technique. or Cyclic changes in the exfoliate cytology
of vaginal Epithelium in rat.

21. Examination and submission of slide testis, ovary, epididymis,
prostate and uterus And seminal vesicles

The examinee shall be required to produce at the practical examination
the following:

Practical record book duly signed by teacher in charge and
certified by the Head of the Department as a bonafide work of the
examinees.

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources

Distribution of Marks

The practical shall be of six hours duration & distribution of
marks will be as follows:

1. Mounting: Chick embryo /any Mollusca or parasitic
larvae / Developmental stages/ stages of
spermatogenesis. : 15.marks

2. Identification of spots : 20marks

3. Estimation / histological preparation/ Bioassay. : 20marks

4. Sperm/semen Examination/ slide of bone marrow; : 20marks

5. Practical record : 10 marks

6. Viva voce 15. Marks

————————————————

Total 100 marks

————————————————

M.Sc. I (Zoology)

Semester – II

PAPER – V

MOLECULAR CELL BIOLOGY

Unit- I : 1.1 Biomembranes:

1.1.1 Biochemical Composition of biomembranes

1.1.2 Transport across cell membrane &

transporters.

1.1.3 Membrane potential.

1.1.4 Transport acrosss epithelia.

1.2. Extracellular matrix:

1.2.1 Basement membrane, basal lamina structural

components, cross-linking Components.

1.2.2 Collagens & other proteins of extracellular
matrix.

1.2.3 Cell-cell adhesion molecules.

1.2.4 Cell-matrix adhesion.

1.2.5 Gap junctions and connexins

Unit - II : 2.0 Cell Surface Receptors.

2.1 Modes of cell signaling (autocrine, juxtacrine,
paracrine and endocrine)

2.2 Signaling molecules.

2.3 Properties of cell surface receptors.

2.4 G protein-coupled receptors that activate or inhibit
adenylyl cyclase.

2.5 G protein-coupled receptors that regulate ion
channels.

2.6 G protein-coupled receptors that activate
phospholipase C.

2.7 Receptor protein-Tyrosine kinases

2.8 Receptor protein-Tyrosine phosphatases

2.9 Receptor protein-guanylyl cyclases

2.10 Receptor protein-serine/threonine kinase

2.11 Cytokine receptors

Unit III : 3.0. Cell Signaling:

3.1. Pathways of Intracellular signal transduction:

3.1.1. Features of signal transducing systems,

3.1.2. Second messengers,
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3.1.3 Ion channels and electrical signaling,

3.1.4. Signal transduction by G Protein-coupled

receptors,

3.1.5. Signal transduction by receptor enzymes,

3.1.6. JAK-STAT pathway,

3.1.7. Smad pathway, Wnt pathway, Hedgehog
pathway,

3.1.8. Signal Transduction in vision, Gustation and
Olfaction,

Unit IV : 4.1 Cell cycle control

4.1, 1. Cyclins & cyclin dependent kinases (CDKs),
Role of MPF

4.1.2. DNA replication block & its removal.

4.1.3. Cell cycle checkpoints & feedback control.

4.1.4. Regulation of CDK-Cyclin Activity

4.1.5. Programmed cell death (Apoptosis) -
Definition, mechanism & significance

4.2. Cytoskeleton

4.2.1. Microfilaments & microtubules-structure and
dynamics

4.2.2. Microfilaments membrane binding proteins
& their function.

4.2.3. Intermediate filaments & their functions

4.2.4 Role of microtubules in mitosis.

Unit V : 5.0 Secretory pathways:

5.1 Protein synthesis in eukaryotes

5.2 Uptake into ER

5.3 Co- & Post translational modifications in ER

5.4 Protein sorting in Golgi apparatus

5.5 Transport of proteins across nuclear membrane

5.6 Lysosomal assembly & functions

M.Sc. I (Zoology)

Semester – II

PAPER – VI:

TOOLS AND TECHNIQUES IN BIOLOGY

Unit I : 1.0 Principles and uses of

1.1 Colorimeter

1.2 Spectrophotometer,

1.3 Spectroflurometer,

1.4 Atomic absorption spectrophotometer,

1.5 ESR and NMR spectrometers,

1.6 XRD

1.7 Radioactivity counters

Unit II : 2.1. Microscopes; Principles and application:

2.1.1. Light, phase contrast, fluorescence,

2.1.2.  Scanning and transmission electron
 microscopy,

2.1.3. Atomic Force microscopy

2.2 Microbiological techniques

2.2.1. Media preparation and sterilization.

2.2.2. Inoculation and growth monitoring.

2.2.3. Use of fermenters.

2.2.4. Biochemical mutants and their use.

2.2.5. Microbial assays.

Unit III : 3.1. Organelle separation by centrifugation

3.1.1  Cell separation by density gradient
centrifugation,

3.1.2. Cell separation by Unit gravity centrifugation,

3.1.3. Cell separation by Affinity adsorption,

3.1.4. Cell separation by anchorage based
 techniques

3.2. Design and functioning of tissue culture laboratory.

3.3. Cell culture techniques- Monolayer and Polylayer

3.4. Cell proliferation measurements.

3.5. Cell viability testing.

3.6. Culture media preparation and cell harvesting methods.

3.7. Tissue engineering
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Unit IV : 4.1. Cryotechniques;

4.1.1 Cryopreservation for cells, tissue, organisms.

4.1.2. Cryotechniques for microscopy.

4.1.3. Freeze-drying for physiologically active
substances.

4.2. Separation techniques in biology.

4.2.1. Molecular separation by thin layer
chromatography,

4.2.2. Molecular separation by gas chromatography,

4.2.3. Molecular separation by high pressure liquid
chromatography,

4.2.4. Molecular separation by ion exchange and
affinity chromatography,

4.2. 5.Molecular separation by electrophoresis

Unit V : 5.0 Radioisotope and mass isotope techniques in biology.

5.1 Sample preparation for radioactive counting.

5.2 Autoradiography.

5.3 Metabolic labeling.

5.4 Magnetic Resonance Imaging.

5.5 Liquid scintillation spectrophotometry

5.6 Radiation dosimetry

5.7 Radioactive isotopes and half life of isotopes

5.8 Cerenkov radiation

5.9 Immunological techniques based on antigen-antibody

      interactions.

Selected Reading Material. (All recent editions)

1. Molecular cell Biology, J. Darnell , H. Lodish & D. Baltimore ,
Scientific American Book , Inc. USA.

2. Molecular cell Biology of the cell , B Alberts , D Bray , J. Lewis ,
M. Raff , K. Roberts and J. D. Watson . Garland Publishing Inc.
New York.

3. The cell a molecular approach: Cooper

4. Molecular cell biology: Gerald Karp

5. Animal Cell Culture – A practical approach, Ed. John
R.W.Masters. IRL Press.

6. Introduction to instrumental analysis, Robert Braun. McGraw Hill
International Editions.

7. A Biologists Guide to Principles and Techniques of Practical
Biochemistry. K. Wilson & K.H. Goulding, ELBS Edn.

8. Foundation in microbiology : Talaro

9. Microbiology: Pelczar

10. Biology of micro- organisms : Madigan, Martinko and Parker.

11. Biophysical chemistry- Principles and technique: Upadhyay, Nath

Practical-3 based on papers V and VI

1. Organelle separation by centrifugation

2. Electrophoretic separation of proteins

3. Light microscopic demonstration of Plasma membrane. (Oil red O,
Sudan black B)

4. Demonstration of mitochondria by vital staining.

5. Histochemical demonstration of extracellular matrix. (glycoproteins-
Alcian blue pH 1,2.5, PAS)

6. Histochemical demonstration of Lysosomes by demonstrating acid
phosphatase activity.

7. Histolochemical demonstration of DNA & RNA by Feulgen &
MGPY technique

8. Study of metaphase chromosomes in rat bone marrow / tadpole
tail tip.

9. Culturing of protozoans (Paramoecium, Amoeba and Volvox)

10. Preparation of different cell types.

11. Comparison of RBC & WBC in different groups of vertebrates.

11. Media preparation for prokaryotic cell culture.

13. Different methods of sterilization (Dry, wet and UV sterilization)

14. E.coli culturing.

15 Gram staining of micro-organisms

16.  Cell viability testing.

17 Design of tissue culture lab by modeling

18. Preparation of tissue sections & light microscopic examination.

19. Uses of different microscopes.

20. Absorption spectrum of any colored solution of a substance.

22. Sub cellular fractionation of rat liver.

23. Determination of molecular weights of proteins by SDS-PAGE and
densitometric scanning.
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Candidates shall be required to produce at the practical examination,
the following-

Practical Record Book duly signed by the teacher in-charge and
certified by the Head of the Department as the bonafide work of the
candidate.

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources

Distribution of Marks for Practical – III

The practical shall be of duration of 6 hours and distribution of marks will
be done as below-

1. Histochemical Cytological /demonstration. : 25marks

2. Experiment – I organelles Separation/

Microbiological Preparation : 25marks

3. Experiment –II (Chromatography/ electrophoresis) : 25 marks

4. Class record : 10. marks

5. Viva voce : 15.marks

————————
Total : 100 marks

MSc. I-Zoology

Semester-II

PAPER VII – ENDOCRINOLOGY

Unit –I : 1.1 Histology of vertebrate endocrine glands: Pituitary
gland, Thyroid gland, Parathyroid gland, Adrenal
gland, Pineal and Thymus gland

1.2 Melatonin function: Jet-lag and sleep disturbances.
Melatonin as an anti-oxidant. Melatonin and cancer.
Melatonin and depressive disorders. Melatonin and
endocrine disorders. Adverse effects of Melatonin.

1.3 Histophysiologies of endocrine placenta, testis and
ovary in vertebrates

1.4 Structure and functions of Islets of Langerhans

1.5 Histophysiologies of Urohypophysis and
Corpuscles of Staninus in fishes

Unit - II : 2.1 Classification of Hormones (Peptides, Steroids and
amino acid derived)

2.2 Hormone action at cellular level

2.3 Hormone action at genetic level

2.4 Hormones in biological clock

2.5 Role of hormones in digestion

2.6 Hormonal regulation of carbohydrate, Lipid and
Protein metabolism

2.7 Hormonal regulation of Growth and Reproduction

Unit- III : 3.1 Synthesis, transport (release) and metabolism of
steroid hormones

3.2 Synthesis, transport and metabolism of T3, T4 and
epinephrine

3.3 Synthesis transport and metabolism of insulin

3.4 Prostaglandins

3.5 Ectohormones in insects and mammals

Unit -IV : 4.1 Thyroid hormones and disorders

4.2 Parathyroid hormones and disorders

4.3 Pituitary hormones and major Disorders

4.4 Adrenal Gland hormones and Disorders

4.5 Diabetes: Diabetes Type I, Diabetes Type II,
Diabetic Kidney Problems, Diabetes And
Pregnancy, Diabetic Nerve Problems, Autoimmune
diabetes

4.6. Comparative study of steroid and non-steroid
hormones in reproduction

Unit –V : 5.1 Hormone replacement therapy

5.2 Risks and benefits of Hormone replacement therapy

5.3 Other hormones: Rennin, angiotensin, cytokines,
ANF, Erytropoietin

5.4 Evolution of hormones

5.5 Neuroendocrine mechanism in insects and
crustacean metamorphosis

5.6 Neuroendocrine mechanism in Amphibian
metamorphosis
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M.Sc.I : Zoology

Semester – II

PAPER VIII

ENVIRONMENT AND ECOLOGY

Unit- I : 1.1. The Environment:

1.1.1 Physical environment;
1.1.2 Biotic environment;
1.1.3 Biotic and abiotic interactions.

1.2. Habitat and niche:
1.2.1 Concept of habitat and niche; niche width

and overlap; fundamental and realized niche;
resource partitioning; character
displacement.

1.3. Population ecology: Characteristics of a population;
population growth curves; population regulation;
life history strategies (r and k selection); concept
of metapopulation, demes and dispersal, interdemic
extinctions, age structured populations, Diversity
Index: Simpson’s index, Shannon’s index

1.4. Species interactions: Types of interactions,
interspecific competition, herbivore, carnivores,
pollination, symbiosis.

Unit II : 2.1. Community ecology:

2.1.1 Nature of communities; community structure
and attributes;

2.1.2 Levels of species diversity and its
measurements;

2.1.3 Edges and ecotones.

2.2. Ecological succession: Types; mechanisms;
changes involved in succession; concept of climax.

2.3. Ecosystem:

2.3.1 Structure and function; energy flow and
mineral cycling (CNP);

2.3.2. Primary production and decomposition;

2.3.3. Structure and function of some Indian
ecosystems;

2.3.3.1. Terrestrial (forest, grassland) .

2.3.3.2. Aquatic (fresh water, marine,
estuarine).

2.4. Biogeography:

2.4.1. Major terrestrial biomes;

2.4.2. Theory of island biogeography;

2.4.3. Elementary idea of, bioigeographical zones
of India.

Unit III : 3.1. Environmental Pollution-

3.1.1. Sources nature and effects of air pollutants

3.1.2. Sources nature and effects of Water pollution

3.1.3 Biodegradation and bioremediation

3.1.4 Biotechnological methods for Management
of pollution

3.2. Global climate change; Global warming, Global
dimming,

3.3 Biodiversity-statuses;

3.3.1. Monitoring and documentation;

3.3.2. Major drivers of biodiversity change;

3.3.3. Biodiversity management approaches,

3.3.4. Economics of Biodiversity

Unit-IV : 4 .1 Conservation biology:

4.1.1. Principles of conservation; major approaches
to management, Indian case studies on
conservation/management strategy:

4.1.2. Sanctuaries and National Parks,

4.1.3. Project Tiger,

4.1.4. Biosphere reserves.

4.2 Toxicology

4.2.1. Metabolism & effects of Organochlorine,
organophosphate and carbamate pesticides

4.2.2 Metabolism & effects of alkaloids,
barbiturates, alcohol & cyanides.

4.2.3. Metabolism & effects of heavy metal salts.

4.2.4. Formation & effects of free radicals.

4.2.5. Biochemistry of Detoxification – Phase I &
phase II reactions.
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Unit -V : 5.1 Environmental Monitoring:

5.1.1- IGPCC ( Inter Government Policy/ Protocol
for Climate change)

5.1.2- EPA (Environmental Protection Agency)

5.1.3- Laws, legislation pertaining to environment

5.1.4- Control, monitoring & surveillance of
environment.

5.1.5- IPR (Intellectual Property Rights) ; Patents
need how to obtain in India & abroad, patent
offices in India.

5.2. Environmental Impact Assessment Processes:

5.2.1. EIA of reservoirs and Coal mines, thermal
Power stations

Suggested reading materials: (All recent editions)

1. Toxicology - A Sood , Sarup & Sons, New Delhi.

2. Biodegradation of pesticides - G. N. Vankhede , Bajaj Publication

3. Environmental biodegradation, Ramkumar, Sarup & Sons , New Delhi

4. Toxicology by Parikh.

5. Poisoning by drugs & chemicals - Cooper

6. Animal Physiology, mechanism & Adaptation - Eckert, Marshall

7. Animal Physiology, Principal & Adaptation- Garden M. S.

8. Human Physiology- C. C. ChatterjiVol. I and II

9. Analytical toxicology of inorganic poisons - Jacob M.B

10. Environmental management of toxic and hazardous chemical -
Madhuraj

11. Environmental Biology - J. L. Blish

12. Fundamental Ecology - Odum

13. Environmental Physiology - Philips G.

14. Toxicology mechanism & analytical methods - Stewarts & Stratman

15. Environmental Impact Assessment: G.N.Vankhede Biotech
Publishers, Delhi

16. Ecology and Biogeography of India, Mani, M.S. : 1974. Junk. Publ.
The Hague.

17. Comparative Vertebrate Endocrinology, Bentley: Cambridge
University Press, 1998

18. Fundamentals of Comparative Endocrinology, Chester-Jones et al.:
Plenum Press,

19. New York, London, 1987.

20. Comparative Endocrinology, Gorbman et al.: John Wiley & Sons,
New York, 1983

21. Vertebrate Endocrinology, Norris: (2nd ed.), Lea & Febiger, 1997.

22. Vertebrate Endocrinology Schreibman & Pang: Vol. I-IV,
Fundamentals & Biomedical Implications, Academic Press, 1985 &
onwards

23. Endocrinology, Hadley: Prentice hall. International Edition. 2000

24. Essentials of Endocrinology, Brooks and Marshall Blackwell Science.
1995

25. General Endocrinology, Turner and Bagnara: W. B. Saunders
Company Philadelphia. 1984

26. Text Book of Endocrinology, 10th edition Larson: Williams. W. B.
Saunders Company, Philadelphia. 2002.

27. William’s text book of Endocrinology. (XI edition) H. M. Kronenberg,
S. Melmed,

28. K.S. Polonsky and P. R. Larsen. Publisher - Saunders, Elsevier Inc.
(2009).

Practical -4 Based on paper VII and VIII:

1. To study the rate of oxygen consumption by aquatic animals
under various Environmental stress.

2. Anatomy and Histology of various vertebrates endocrine glands
and insects neuroendocrine structures.

3. Effect of toxicants on histoarchitecture of various endocrine
glands

4. To study changes of blood glucose level under various
environmental stress

5. Determination of respiratory quotient of an air breathing animal at
different Temperatures.

6. Study of toxicity of given chemical to analyze its activity histologiclly

7. Study of toxicity of given chemical on various blood and tissue
biochemical.

8. To estimate total hardness of different samples of water.

9. To estimate nitrate contents of different samples of water.

10. Diversity indices from soil and aquatic fauna.

11. Determination of LC50 / LD50 and 95% Confidence limit of any
Toxicant to a selected aquatic/ terrestrial organism.

12. Effects of toxicants on blood parameters of fish.
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13. Sensitivity test during early life (embryonic) stages.

14. Instrumentation AAS/ HPLC for residue analyses of toxicant

15. Biodiversity Inventories/Surveys. and Field Techniques.

Note: Besides these any other additional experiment relevant to the

syllabi depending on resources

Candidates shall be required to produce at the practical examination,
the Following-

Practical Record Book duly signed by the teacher in-charge and
certified By the Head of the Department as the bonafide work of the
candidate

Distribution of Marks Total Marks:

The practical shall be six hours duration and distribution of
Marks will be as follows:

1. Histological preparation ………….…………….…. . 25 marks

2. Experiment I (estimation)……………………….…… 25 marks

3. Experiment II (Toxicology) … 25 marks

4. Class record ………………………………….….…. 10. Marks

5.  viva voce ………………………………………….... . 15 marks

————————————————

 Total 100 marks

————————————————

*****

M.Sc. II(ZOOLOGY) SEMESTER III

Paper – IX

MOLECULAR CYTOGENETICS- I

Unit-I : 1.0  Mutation:

1.1 Basic features of mutation

1.2 Adaptation versus mutation

1.3 Phenotypic Effects of mutation

1.4 Molecular basis of gene mutation:

1.4.1 Mutations induced by chemicals, radiation .

1.4.2 Mutations caused by the DNA replication
machinery

1.4. 3 Hot spots of mutation

1.4.4 Detection of mutagens -The Ames Test

1.4.5 DNA repair mechanisms

1.4.6 Diseases resulting from defects in DNA
repair mechanisms

Unit-II : 2.1 Somatic Cell Genetics:

2.1.1. Agents and mechanism of cell fusion

2.1.2 Heterokaryon – selection of hybrids and
chromosome segregation

2.1.3 Radiation hybrid panels and gene mapping

2.2 Epigenetics:

2.2.1 Mechanisms of DNA Methylation

2.2.2 Methyl-CpG Recognition

2.2.3 Demethylation in Mammals

2.2.4 Mechanisms of Histone modifications

2.2.5. Prions and Epigenetic Inheritance

2.2.6 Polycomb Mechanisms and Epigenetic
Control of Gene Activity

Unit-III : 3.0 Genome Organization:

3.1 Hierarchy in genome organization

3.2 Mobile DNA

3.2 Genetics of Cancer:

3.2.1 Properties of cancer cells

3.2.2 Benign and malignant tumors

3.2.3 Metastasis

3.2.4 Relationship of cell cycle to cancer

3.2.5 Oncogenes

3.2.6 Tumor suppressor genes

Unit-IV : 4.1  Human Cytogenetic:

4.1.1 Human karyotypes - banding - nomenclature

4.1.2 Dosage compensation

4.1.3 Numerical abnormalities of human

chromosomes and related syndromes:

Nondisjunction, Aneuploidy, Patau
syndrome, Edwards syndrome, Down
syndrome,Turner syndrome, Klinefelter
syndrome
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4.2. Structural abnormalities of human chromosomes and
related syndromes:

Deletion, Robertsonian translocation, Cri-du-chat
syndrome, Prader -Willi    syndrome,Williams
syndrome, Wolf-Hirschhorn syndrome

4.3 Human metabolic disorders:

Phenylketonuria, Lesch-Nyhan syndrome, Tay-Sachs
disease, Alkaptonuria, Albinism, Congenital adrenal
hyperplasia, Emphysemia, Glucose-6-phosphate
Dehydrogenase deficiency, Achondroplasia

4.4 Other Genetic Diseases: Sickle cell anemia,
Hemophilia, Thalassemia, Cystic Fibrosis,
Huntington disease, Alzheimer’s disease, Parkinson’s
disease

Unit-V : 5.1 Mitochondrial DNA and human diseases:

5.1.1. Structure of mitochondrial DNA,

5.1.2. Leber’s Hereditary Optic Neuropathy (LHON),

5.1.3.  Myoclonic Epilepsy and Ragged Red Fiber
Disease (MERRF),

5.1.4. Pearson Marrow-Pancreas  Syndrome
(PMPS),

5.1.5. Kearn-Sayre Syndrome,

5.1.6. Mitochondrial Neurogastrointestinal
Encephalomyopathy (MNGIE),

5.1.7. Sensorineural Hearing Loss

5.2 Genetic Counseling:

5.2.1. Carrier detection,

5.2.2. Fetal analysis (amniocentesis and  chorionic
villus sampling),

5.2.3. Pedigree analysis

MSc. II. (Zoology) Semester III

Paper – X

MOLECULAR CYTOGENETICS- II

Unit-I : 1.1 Microbial genetics:

1.1.1. Bacterial chromosome,

1.1.2. Bacterial transformation, and conjugation,

1.1.3. Generalized transduction and specialized
transduction.

1.2 Bacteriophages:

1.2.1. Types of bacteriophages,

1.2.2. Structure of T4 phage and morphogenesis

1.3.Extra chromosomal inheritance:

1.3.1. Inheritance of mitochondrial genes,

1.3.2. Maternal inheritance of kappa particles in
Paramecium and shell coiling in Limnaea.

Unit-II1‘: 1.1 Drosophila Genetics:

1.1.1. Introduction to Drosophila genetics,
advantages of Drosophila as a model
organism for genetic studies

1.2 Polytene chromosomes:

1.2.1. Polytenisation process, significance, bands,
interbands,   puffs, regulation of puffing
activity, ecdysone puffs, induction of puffs
by stress.

1.3. Behavioral traits.

1.3.1. Mutants, tools and Methodologies for
genetic analysis,

1.3.2. Genetic and molecular basis of behavioral
traits in  Drosophila

Unit-III : 3.1. Molecular Cytogenetic Techniques:

3.1.1. DNA fingerprinting: Principle, procedure and
applications

3.1.2 Flow cytometery

3.1.3 Chromosome painting

3.1.4 DNA sequencing: Sanger’s dideoy method,
Automated DNA sequencing, Maxam and
Gilbert’s chemical degradation method.

3.1.5 Polymerase chain reaction (PCR)

3.1.6 Fluorescence in situ hybridization (FISH)

3.2. Genome Analysis :

3.2.1 Detailed account of genome models of lambda
phage, E. coli, C. elegans, Drosophila and
human.

3.3. Functional genomics
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Unit-IV : 4.1 Population Genetics:

4.1.1 Genetic variation in natural populations,
phenotypic variation, Polymorphism of

Chromosome structure, Variation at molecular
level

4.1.2 Hardy-Weinberg principle of genetic
equilibrium, Genetic drift, Gene pool

4.1.3 Ecological significance of molecular
variations

4.2. Genetics of quantitative traits in populations:

4.2.1 Molecular analysis of quantitative traits

4.2.2 Genotype-environmental interactions

4.2.3 Inbreeding depression and heterosis

Unit -V : 5.0 Molecular Phylogenetic:

5.1 Methods of phylogenetic tree reconstruction

5.2 Nucleic acid phylogeny: DNA-DNA hybridization,
Restriction enzyme sites, Nucleotide sequence

comparisons and homologies

5.3 Protein phylogeny

5.4 Molecular clocks

5.5 Mitochondrial DNA and evolution.

Practical-5 for Paper – IX and X (Molecular Cytogenetic)

1) Demonstration of Barr bodies in leucocytes of human female

2) Demonstration of salivary gland chromosomes from
Chironomous /Drosophila Larvae

3) Study of mitosis in cleaving eggs of Frog / any invertebrate

4) Study of meiosis from Grasshopper / Rat testes using smear
method

5) Histological demonstration of meiosis in Rat testis

6)  Preparation of human karyotypes by using photograph/picture

7) Culture of Drosophila and study of life cycle and sexual
polymorphism

8) Identification of wing and eye mutants in Drosophila

9) Extraction of DNA

10) Estimation of DNA (spectrophotometric)

11) Extraction of RNA

12) Estimation of RNA (spectrophotometric)

13) Problems on Genetics based on dihybrid crosses, sex-linked
inheritance and blood  Groups

14) Study of various human genetic traits. Genetic disorders,

15) Study of mDNA disorders through Photographic slides

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources

The examinee shall be required to produce at the practical examination
the Following:

1. Practical record book duly signed by teacher in charge and certified
by the Head of the Department as a bona fide work of the examinees.

Distribution of Marks:

The practical shall be of six hours duration & distribution of Marks will
be as follows:

1. Estimation / Experiment : 30 marks

2. Cytological Preparation : 25 marks

3. Problems on Genetics (any two) : 20 marks

Total : 100 marks

4. Class Record : 10 marks

5. Viva Voce :15 marks

                                                          ——————————————
Total : 100 marks

                                                          ——————————————

Suggested Readings:- (All recent editions)

1. Atherly, A.G., J.R. Girton and J.F. McDonald. The Science of Genetics.
Saunders College Publishing, Harcourt Brace College Publishers,
NY.

2. Brooker, R.J. Genetics: Analysis and Principles, Benjamin Cummings,
Longman

3. Fairbanks, D.J.and W.R.Anderson. Genetics – The continuity of
Life. Brooks/Cole  Publishing Company ITP, NY, Toronto.

4. Gardner, E.J., M.J. Simmons and D.P. Snustad. Principles of Genetics.
John Wiley and Sons,Inc. NY.

5. Griffiths, A.J.F., J.H.Miller, D.T. Suzuki, R.C. Lewontin and W.M.
Gelbart. An Introduction to genetic analysis. W.H. Freeman and
Company, NewYork.

31 32



6. Lewin, B. Genes. VI. Oxford University Press, Oxford, New York,
Tokyo.

7. Snustad, D.P. and M.J. Simmons. Principles of Genetics. John Wiley
& Sons.

8. Watson, J.D., N.H. Hopkins, J.W. Roberts, J.A. Steiz and A.M.
Weiner, Molecular  Biology of Genes. The Benjamin/Cummings Pub.
Co. Inc.Tokyo

9. Mange E.J.and A.P.Mange.Basic Human Genetics 2nd edn.Sinauer
Associates

10. Russel P. J. Genetics 5th edn.The Benjamin/Cummings Pub.Co.

11. Vogel, F. and A.G.Motulsky.Human Genetics . 2nd edn.Springer-
Verlog, NY

12. Hartl.D.L.and E.W.Jones: Genetics-Principles and analysis.4th edn.
Jones & Bartlett Pub.Boston

13. Weaver R.F. & P.W.Hedrick : Genetics 3rd edn. Wm.C.Brown
Pub.London

14. Tollefsbol T. Handbook of Epigenetics : The New Molecular and
Medical  Genetics. Academic Press.

MSc. II (Zoology) Semester III:

Paper-XI (Elective paper-I)

MOLECULAR BIOLOGY – I

Unit-I : 1.1 Scope of Molecular Biology

1.2. DNA replication:

1.2.1 Prokaryotic DNA replication

1.2.2 Eukaryotic DNA replication

1.3  Prokaryotic and Eukaryotic transcription:

1.3.1 RNA polymerases - structure and function

1.3.2 General and specific transcription factors

1.3.3 Regulatory elements

1.3.4 Mechanism of prokaryotic transcription

1.3.5 Mechanism of eukaryotic transcription

1.3.6 Transcription regulation in eukaryotes

1.3.7 Transcription regulation in prokaryotes:
Lac, Trp, Gal and Ara operons

1.3.8 Transcriptional and post-transcriptional
gene silencing.

Unit -II : 2.1 Co- and Post-transcriptional modifications in mRNA

2 .1.1 5'-cap formation

2 1.2 Transcription termination

2.1 .3 3'- end processing and polyadenylation

2 .1.4 Splicing

2 .1.5 Editing

2.1 .6 Nuclear export of mRNA

2 .1.7 mRNA stability

2.2 Translation:

2.2.1 Genetic code.

2.2.2 Prokaryotic and eukaryotic translation.

2.2.3 Polyribosome formation.

2.2.4 Regulation of translation.

Unit-III : 3.1 Antisense and Ribozyme Technology:

3.1.1 Molecular mechanisms of antisense
molecules.

3.1.2 Inhibition of splicing, polyadenylation and
translation.

3.1.3 Disruption of RNA structure and capping.

3.1.4 Biochemistry of ribozyme: hammerhead,
hairpin and other Ribozymes.

3.1.5 Strategies for designing ribozymes.

3.1.6 Applications of antisense and ribozyme
technologies.

3.2 Fluorescent proteins:

3.2.1 General properties,

3.2.2 Properties and Modifications of Aequorea
victoria Green Fluorescent Protein Green
Fluorescent Proteins, Yellow Fluorescent
Proteins, Blue and Cyan Fluorescent Proteins,
Red Fluorescent Proteins

3.2.3 Fluorescent Protein Vectors and Gene
Transfer

3.2.4 Mutations that improve Fluorescent
proteins as imaging probes,

3.2.5 Applications of Fluorescent proteins
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Unit-IV : 4 .0 Protein engineering

4 .1 Rational of protein engineering

4 .2 Basic assumptions of protein engineering

4 .3 Steps involved in protein engineering

4 .4 Methods for protein engineering

4.5 Chemical modifications of enzymes

4.2 Protein Biochips:

4.2.1 Technological Aspects: Protein Immobilization
and Surface Chemistry, Transfer and Detection
of Proteins, Chip Content

4.2.2 Applications of Protein Biochips

Unit-V : 5.0 Drug designing

5.1 Target Discovery: Disease Mechanism, Disease
Genes, Target Type and ‘Drugability’, Functional
Genomics

5.2 Target Validation: Pathways, Clinical Data, Antisense
DNA/RNA and RNAi, Chemical Knock-out and
Chemical Biology

5.3 Assay Development:  In vitro/Cell-based In vivo/
Animal Models , HTS

5.4 Screening & Hits to Lead : Compound Libraries,  in
silico/CADD and SBDD,  Synthesis and
Combinatorial Chemistry,  Primary Screen , Potency
and Dose-response,  Counterscreens and Selectivity,
Mechanism of Action (MOA)

5.5 Lead optimization:  Medicinal Chemistry,  Animal PK/
PD/ADME, Toxicity ,   Formulation and Delivery

5.6 Development:  Pre-clinical Data Package , Process
Development/CMC/API,  IND Application

5.7  Clinical Trials: Phase I, Phase II and Phase III

M.Sc.II.(Zoology), Semester III:

Paper- XII   (Elective paper-II)

MOLECULAR BIOLOGY – II

Unit I : 1.0 Molecular mapping of genome:

1.1 Genetic and physical maps

1.2 Physical mapping and map-based cloning

1.3 Choice of mapping population, simple sequence repeat
loci

1.4 Southern and fluorescence in situ hybridization for
genome Analysis

1.5 Chromosome microdissection and microcloning

Unit II : 2.0 Molecular markers in genome analysis: RFLP, RAPD
and AFLP analysis

2.1 Molecular markers linked to disease resistance genes

2.2 Application of RFLP in forensic, disease prognosis,
genetic counseling, pedigree analysis

2.3 Animal trafficking and poaching, germplasm
maintenance and taxonomy

Unit III : 3.0   Recombinant DNA Technology:

3.1 Restriction endonucleases and other enzymes used
in RDT.

3.2 Vectors: Plasmids, Bacteriophages, Cosmids,
Phagemids, m13, YAC’s, BACs, MACs, shuttle
vectors, expression vectors.

3.3 Cloning: Transformation, Transfection and
Transgenesis

3.4 Genomic and cDNA library, oligonucleotide probe

Unit IV : 4.1 Selection of transformants using antibiotic resistant
genes,

4.2 genetic markers, and hybridization,
4.3 probe preparation-radioactive and nonradioactive

probes,
4.4 strategies used in hybridization-colony, plaque,

northern and western blots, dot blot and slot blot
hybridization, Eastern blotting, South-western
blotting.

Unit V : 5.1 RNA interference:

5.1.1 Cellular mechanisms: dsRNA cleavage,
MicroRNA, RISC activation and catalysis,
Transcriptional silencing, Crosstalk with RNA
editing

5.1.2 Significance of interfering RNA: Protection
against viral infections, genome stability,
immune defence, regulation of the
development of organisms, chromatin
condensation and suppression of
transcription, gene therapy.
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5.2 Applications of genetic engineering in agriculture,
Pharmacy, medicine, gene therapy, industries,
environmental pollution.

5.3 PCR - Principles, methodology, modifications,
applications.

Suggested Reading Materials: (All recent editions)

1. Kourilsky, P. “Genetics - the thread of life”. Wiley Eastern Ltd. New
Delhi

2. Newton, C. R. & A. Graham. PCR 2/ed. Bios Scientific Publishers

3. Fanning,E. , R. Knippers & E.L.Winnacker. “DNA Rplication and
The Cell Cycle”. Springer – Verlog, New York

4. Resnekov, O. & A.V. Gabain (Editors) “Post – Transcriptional
Control of Gene Expression” Springer – Verlog, New York

5. Singer, M. & P. Berg (editors) “Exploring Genetic Mechanisms”.
University Science Books ,California

5. Williamson, R. (editor). “Genetic Engineering - 2”,Academic Press,
Inc. London.

6. Lodish et al. Molecular Cell Biology

7. Powar C..B.Genetics Vol.I & Vol. II, Himalaya Publication

8. Benjamin Lewin.Gene VIII,Oxford Press

9. McWright & Yamamoto.Transcriptional regulation,Cold Spring
Harbor Pub.

10. Molecular Biology of the Gene. James D. Watson, Michael Levine,
Richard Losick, Bell, Baker Latest edition / Pub. Date: December
2003 Publisher: Benjamin Cummings.

11. Molecular Biotechnology: Principles and Applications of
Recombinant DNA. Bernard R. R. Glick, Jack J. Pasternak. Latest
edition / Pub. Date: July 2002. Publisher: ASM Press.

12. Genes VIII. Benjamin Lewin. Latest edition / Pub. Date: December
2003. Publisher: Prentice Hall.

13. DNA Microarrays: A Molecular Cloning Manual. David Bowtell
(Editor), Joseph Sambrook (Editor). Latest edition / Pub. Date:
September 2002. Publisher: Cold Spring Harbor Laboratory Press.

Practical -6.Based on Paper XI and XII (Molecular Biology – I & II )

Practical -III

1. DNA fingerprinting.

2. Extraction of DNA from bacteria.

3. Extraction of DNA from yeast.

4. Extraction of DNA from animal tissue.

5. Extraction of DNA from whole blood.

6. Determination of molecular size of DNA.

7. Restriction digestion and determination of molecular weights of
different DNA fragments by running a standard marker.

8. Demonstration of plasmids in the gel by gel electrophoresis.

9. Isolation and cleaning the DNA fragment of interest from the
agarose gel.

10. DNA transformation into bacterial cells.

11. Separation of immunological proteins (alpha,beta,gamma) by
paper or gel Electrophoresis.

12. Screening of antigen and antibody (screening test in antibody
production (Ouchterlony Double Diffusion).

13. Estimation of antigen and antibody content in the samples by
quantitative Precipitation assay.

14. Estimation of antigen and antibody content in the samples by
Radial Immunodiffusion.

15. Counter - current immunoelectrophoresis.

16. Dot ELISA.

17. Separation of immunological proteins (alpha,beta,gamma) by
paper or gel electrophoresis.

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources

The examinee shall be required to produce at the practical examination
the following :

Practical record book duly signed by teacher in charge and certified by
the Head of the Department as a bona fide work of the examinees.

The practical shall be of six hours duration & distribution of marks will be
as follows.

Distribution of Marks

1. DNA Electrophoresis based experiment : 25 marks

2. DNA Extraction based experiment : 25 marks

3. Immunology based Experiment : 25 marks

4. Certified Practical record book : 10 marks

5. Viva voce : 15 marks

                                                 ___________________________

Total : 100 marks
                                                 ___________________________
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Syllabus prescribed for M.Sc. II (Zoology) Semester IV

Paper – XI

(Elective paper: Entomology -I)

INSECT CLASSIFICATION AND MORPHOLOGY

UNIT I : 1.  Major Classification of Class Insect

1.1 Distinguishing Characters, general biology, habits
and habitats of Insect Orders and economically
important families contained in them.

1.1.1 Apterygota,

1.1.2 Pterygota,

1.1.2.1 Division Palaeoptera –

1.1.2.2 Division: Neoptera: Subdivision:
Orthopteroid and Blattoid Orders:
Subdivision: Hemipteroid Orders
(=Paraneoptera):

UNIT II : 2. Distinguishing characters, general biology, habits and
habitats of Insect Orders and economically important
families contained in them (Continued).

2.1 Subdivision Endopterygota,

2.1.1 Section Neuropteroid- Coleopteroid Orders:,

2.1.2 Section Panorpoid Orders  and Section
Hymenopteroid Orders

UNIT III : 3.1 Principles, utility and relevance: insect body wall
structure,

3.2 Special integumentary structures in insects.

3.3 Head- Origin, structure and modification;

3.4 Types of mouthparts and antennae,

3.5 Tentorium and neck sclerites.

UNIT IV : 4.1 Thorax-

4.1.1 Areas and sutures of tergum, sternum and
pleuron, pterothorax;

4.2 Wings:

4.2.1 Structure and modifications, venation, wing
coupling apparatus .

4.2.2 Mechanism of flight; Legs: structure and
modifications.

UNIT V : 5.1 Abdomen- Segmentation and appendages;

5.2 Genitalia and their modifications;

5.3 Morphology of Insect sense organs (mechano-,
photo- and chemoreceptor).

M.Sc. II (Zoology) Semester IV Paper – XII

(Elective paper: Entomology -II

INSECT ANATOMY AND PHYSIOLOGY

UNIT I : 1.1 Structure, modification and physiology of digestive
systems.

1.2 Structure, modification and physiology of, Circulatory
systems

UNIT II : 2.1 Structure, modification and physiology of respiratory
systems-,

2.2 Structure, modification and physiology of excretory
systems;

2.3 Osmoregulation, water Conservation mechanisms

UNIT III : 3.1 Structure, modification and physiology of nervous
systems-

3.2 Transmission of nerve impulses, neurotransmitters and
modulators.

3.3 Physiology of sensory systems

3.4 Production of receptor potentials in different types of
sensilla

UNIT IV : 4.1 Structure, modification and physiology of reproductive
systems-,

4.2 Structure, modification and physiology of endocrine
and exocrine glands.

UNIT  V : 5.1 Physiology of insect growth and development-

5.2 Metamorphosis, polyphenism and diapause.

5.3 Physiology and biochemistry of insect cuticle and
moulting process.
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Practical -6 based on elective (Entomology) papers XI and XII:

1. Study of Orders of insects and their identification using
taxonomic keys.

2. Keying out families of insects of different major Orders: Odonata,
Orthoptera, Blattodea,  Mantodea, Isoptera, Hemiptera,
Thysanoptera, Phthiraptera, Neuroptera, Coleoptera, Diptera,
Lepidoptera and Hymenoptera.

3. Field visits to collect insects of different orders.

4. Study of insect segmentation, various tagmata and their
appendages;

5. Preparation of permanent mounts of different body parts and
their appendages of taxonomic importance including male and
female genitalia.

6. Sense organs.

7. Dissection of different insects to study comparative anatomical
details of

8. different systems;

9. Preparation of permanent mounts of internal systems;

10. Chromatographic analysis of free amino acids of haemolymph;

11. Determination of chitin in insect cuticle;

12. Examination and counting of insect haemocytes;

13. Determination of respiratory quotient;

14. Preparation and evaluation of various diets;

15. Consumption, utilization and digestion of natural and artificial
diets.

    Qualitative survey of digestive enzymes in salivary glands.

    Qualitative survey of digestive enzymes in gut.

  Estimation of total proteins/carbohydrates/lipids in
haemolymph/tissues.

      Detection of uric acid as end product of excretion in terrestrial
insects.

   Separation of haemolymph proteins by electrophoresis.

    Estimation of Na+ & K+ in haemolymph by flame photometer.

   Estimation of DNA and RNA in Haemocytes/tissues.

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources

Suggested Reading Materials: (All recent editions)

1. Chapman RF. 1998. The Insects: Structure and Function. Cambridge
Univ. Press, Cambridge.

2. David BV & Ananthkrishnan TN. 2004. General and Applied
Entomology.

3. Tata-McGraw Hill, New Delhi.

4. Duntson PA. 2004. The Insects: Structure, Function and
Biodiversity.Kalyani Publ., New Delhi.

5. Evans JW. 2004. Outlines of Agricultural Entomology. Asiatic Publ.,
New Delhi.

6. Richards OW & Davies RG. 1977. Imm’s General Text Book of
Entomology. 10th Ed. Chapman & Hall, London.

7. Saxena RC & Srivastava RC. 2007. Entomology: At a Glance.
Agrotech Publ. Academy, Jodhpur.

8. Snodgross RE. 1993. Principles of Insect Morphology. Cornell Univ.
Press, Ithaca.

9. Duntson PA. 2004. The Insects: Structure, Function and
Biodiversity. Kalyani Publ., New Delhi.

10. Kerkut GA & Gilbert LI. 1985. Comprehensive Insect
Physiology,Biochemistry and Pharmacology. Vols. I-XIII. Pergamon
Press,New York.

11. Patnaik BD. 2002. Physiology of Insects. Dominant, New Delhi.

12. Richards OW & Davies RG. 1977. Imm’s General Text Book of
Entomology. 10th Ed. Vol. 1. Structure, Physiology and
Development. Chapman & Hall, New York.

13. Saxena RC & Srivastava RC. 2007. Entomology at a Glance. Agrotech
Publ. Academy, Jodhpur.

14. Wigglesworth VB.1984. Insect Physiology. 8th Ed. Chapman & Hall,
NewYork.

15. Kerkut GA & Gilbert LI. 1985. Insect Physiology, Biochemistry and
Pharmacology. Vols. I-XIII. Pergamon Press, Oxford, New York.

16. Muraleedharan K. 1997. Recent Advances in Insect Endocrinology.
Assoc. for Advancement of Entomology, Trivandrum, Kerala.

17. CSIRO 1990. The Insects of Australia: A Text Book for Students and
Researchers. 2nd Ed. Vols. I & II, CSIRO. Cornell Univ. Press, Ithaca.

18. Freeman S & Herron JC. 1998. Evolutionary Analysis. Prentice Hall,
New Delhi.

19. Richards OW & Davies RG. 1977. Imm’s General Text Book of
Entomology. 10th Ed. Chapman & Hall, London.
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20. Ross HH.1974. Biological Systematics. Addison Wesley Publ. Co.

21. Triplehorn CA & Johnson NF. 1998. Borror and DeLong’s
Introduction to the Study of Insects. 7th Ed. Thomson/ Brooks/
Cole, USA/Australia.

Note: Student should collect local insects and submit at the time of
examination, 10 morphological and 10 histological slide
preparations should also be submitted.

The practical shall be of six hours duration & distribution of
marks will be as follows.

Distribution of Marks Full Marks: 100

1. Dissection

a. Major……………………. 15

b. Minor…………………… 10

2. Physiological experiment…………… 20

3. Permanent stained preparation………. 10

4. Identification of Morphological &

Histological spots.   (ten) 20

5. Practical Record and Insect Collection 10

6. Viva Voce 15
_______________________

Total … 100
_______________________

M. Sc.II Zoology Semester- III

Paper - XI

Elective Paper - Animal Physiology -I

Unit-I : Muscle Physiology

1.1. Ultra structure of skeletal muscle

1.2. Sarcotubular system

1.3. Ion distribution

1.4. Types of contraction-Summation, Trappe, isotonic
and isometric contraction.

1.5 Muscle proteins

1.6 Physical and Chemical Properties skeletal muscles

1.7 Chemical changes during muscular contraction
Liberation of energy, Break down of ATP, Resynthesis
of ATP

1.8 Sliding filament theory of muscle contraction and
Molecular basis of muscle contraction

1.9 Role of Ca++, Calcium receptors, Calmodulin and
calcium pump.

Unit-II : 2.1 Ultra Structure of neuromuscular junction (motor end
plate) Synthesis and Release of acetylcholine, Events
at the neuromuscular junction (chemical and
Electrical) Presynaptic Events during muscle
contraction. Action of acetylcholine on the end plate
membrane, Destruction of the released acetylcholine

2.2 Myasthenia gravis.

2.3 Neuromuscular transmission influenced by toxins,
drugs.

2.4 Muscular disorders: Hypo tonicity, Hypertonicity,
Fibrillation and Denervation Hypersensitivity.

2.5 Red and White fibers and muscle function.

Unit-III :  Nerve Physiology

3.1 Ultra structure of neuron

3.2 Electrical properties of nerve: Conductivity,
Summation, Inflatigability, All or none law

3.3 Ionic concentration in the cytoplasm (Donnan
equilibrium system)

3.4 Action potential, Resting potential, Depolarization
and Repolarization

3.5 Local circuit theory and Saltatory conduction

3.6 Ionic theory and nerve conduction

Unit IV : 4.1 Ultra structure of synapse

4.2 Biosynthesis, storage and release of acetylcholine

4.3 Electrical events in post synaptic neurons

4.4 Excitatory post synaptic potential

4.5 Inhibitory post synaptic potential

4.6 Synaptic delay

4.7 Acetylcholine receptor and role of acetylcholine
esterase

4.9 Role of calcium, sodium and potassium channels

4.10 Types of neurotransmitters, their synthesis and
storage (Epinephrine, nor epinephrine, serotonin and
GABA)
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Unit V : 5.1 Neurotrophins and Growth factor

5.2 Factors affecting neuronal growth (Brain derived
neurotrophic factor, neurotrophin-3 and neurotrophin
4/5)

5.3 Physiology of imprinting

5.4 Physiology of Emotions

5.5 Parkinsons’ disease

5.6 Duchenne’s muscular dystrophy

M. Sc. II (Zoology) Semester - III

Paper - XII

Elective Paper - Animal Physiology -II

Unit-I : Receptor Physiology & Pathways

1.1. Mechano receptors

1.2 Photo receptors

1.3 Thermo receptors

1.4 Chemo receptors

1.5 Electro receptors

1.6 Magneto receptors

1.7 Equilibrium receptors

Unit- II : Physiology of High altitude

2.1 Effects of acute exposure to high altitude

2.2 Acclimatization to high altitude

2.3 Respiratory changes

2.4 Exercise at high altitude

Physiology of Exercise

2.5 Cardiovascular response to exercise

2.6 Skeletal muscle blood flow

2.7 Local factors, neural factors, humoral factors

2.8 Blood pressure during exercise

2.9 Respiratory response during exercise

2.10 Endocrine response to exercise

2.11 Metabolic adjustments in exercise

2.12 Fatigue-biochemical and Physiological changes.

Unit- III : Physiology of Excretion

3.1 Histophysiologies of excretion

3.2 Urine formation, Ultra filtration, Reabsorption, and
Secretion, Significance of Henley’s loop in production
of hyper osmotic urine

3.3 Function of aldosterone, antidiuretic hormone and
renninangiotensin system in renal physiology

3.4 Role of kidney in pH regulation and water salt
regulation

Unit- IV : 4.1 Structure and mechanism of action of Hypothermic
hormones (TRH, GnRH )

4.2 Control of Pituitary hormones by hypothalamus

4.3 Hormonal function of male

4.4 Hormonal function of female

4.5 Foetal Physiology

4.6 Neonatal Physiology

Unit V : 5.1 Introduction to Sociophysiology

5.2 Honey and lac productions in insects

5.3 Pheromones in insects

5.4 Pheromones in mammals

5.5 Physiology underlying fear and anxiety in animals

5.6 Physiology underlying parental care in Primates

Practical 6 based on Elective Paper - Animal Physiology I and II

1. Simple muscle curve Effects of temperature and calcium.

2. Estimation of serum creatinine.

3. Estimation of serum urea.

4. Qualitative analysis of urea

5. Quantities estimation of calcium, phosphorus sodium and potassium.

6. Separation and identification of amino acids by paper and thin layer
chromatography- ground and two dimensional chromatography

8. Separation of proteins by paper or PAG electrophoresis.

9. Experiments on Blood.

9.1 Determination of Erythrocyte sedimentation rate (E.S.R.)

9.2 Determination of pack cell volume (P.C.V).

9.3 Determination of mean corpuscular volume (M.V.C.)

9.4 Detection of blood by hemin crystals test.

9.5 Estimation of protein in blood.
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9.6 Estimation of glucose in given sample.

9.7 Estimation of cholesterol in blood.

10. Cardio dynamics; kymograph record of heart beat in site effects of
Drugs on heart action.

11. Simple muscle curve-effect of temperature on calcium

12. Study of estrus cycle using vaginal smear in female rat.

13. Estimation of genomic DNA in fish, reptiles, birds and mammals

14. Agarose gel electrophoresis of DNA

15. 3-D viewing of Acetycholine, ion channel proteins using RasMol/
Deepview softwares.

16. Molecule docking using freeware Argust lab software.

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources

The practical shall be of 6 hours duration and distribution of
marks will be as follows-

Distribution of marks for practical physiology

  Marks

1 Major physiology experiments………………….. 30

2 Minor physiology experiments………………… . 20

3 Experiment on blood……………………………. 25

4 Class record……………………………………… 10

5 Viva voce………………………………………… 15

_________________________
Total : 100 Marks
_________________________

Suggested Reading Materials: (All recent editions): Provided with
Papers XV and XVI

Paper- XI (Elective paper)

Fisheries-I

Fish Nutrition, Capture and Culture Fishery,

UNIT I : The Inland Capture Fishery resources of India
(Freshwater)

1.1 Riverine fisheries

1.1.1 Different river System

1.1.2 Riverine fisheries resources

1.1.3 Regulation and exploitation

1.1.4 Improvement of fish stocks

1.1.5 River pollution

1.1.6 Dams and their effect on fish migration and

remedial measures

1.2 Cold water fishery

1.2.1 Cold water fisheries resources

1.2.2 Fisheries management and Development in

cold water.

1.3 Lacustrine fisheries resources

1.4 Estuarine fisheries

1.4.1 Estuarine fisheries resources

1.4.2 Problems confronting brackish-water capture

fisheries.

2 Marine fishery

3 Marine fishery resources of India.

UNIT II : 2.1 Chemical composition and nutritional value of fish

2.1. Nutrition:

2.1.1 Physiological roles of nutrients

2.1.2 Food and feeding habits of freshwater fishes,
prawn, mussel and oysters

2.1.3. Nutritional bio-energetics

2.1.4. Nutrient requirement (proteins, lipids,
carbohydrates, minerals and vitamins) for
various growth stages of freshwater carp,
prawn and mussel

2.1.5 Conventional and non conventional feed
sources

2.1.6 Presence of anti nutritional factors and their
removal procedures.

2.2 Supplementary feed:

2.2.1 Kind of supplementary feeds

2.2.2 Composition and nutrient source

2.2.3 Feeding frequency

2.2.4 Formulation and processing of feeds
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2.2.6 Storage and quality control of feeds

2.2.7 Feed dispencing methods

2.3 Live feed culture.

UNIT III : 1. Fish culture systems

1.1 Ponds

1.1.1 Fish farm : Construction and lay out of
different types of ponds

1.1.2 Pond management: Nursery pond, Rearing
Pond and Stocking pond

1.1.2.1 Physico-chemical properties of pond
water and soil and their maintenance

1.1.2.2 Manuring (organic and inorganic)
and liming

1.1.2.3. Pond stocking and productivity

1.1.2.4. Composite fish farming : Exotic
fishes and their role in fish farming

1.1.2.5 . Predatory and weed fishes and their
eradication

1.1.2.6. Aquatic insects and their control

1.1.2.7. Aquatic vegetation and its control

1.1.2.8. Biological means of increasing
production

UNIT IV : 1.2 Cage

1.3 Rafts

1.4 Pens

1.5 Raceways

1.6 Recirculating water system

1.7 Sewage-fed fisheries

1.8. Fish culture in paddy fields

1.9. Culture of Larvicidal fishes- Guppy)

1.10.Types of hatcheries and their operation and
 management

2. Age and Growth

2.1.  Methods of age determination- scale reading, otolith
 and vertebrae reading

2.1 Growth rate and aging

2.2 Length weight relationship

2.3 Gonadosomatic index

Unit V : 5. 1 Non-fin fisheries

5.1.1 Prawn fishery

5.1.2 Crab fishery

5.1.3 Lobster fishery

5.1.4 Molluscan fishery

5.1.5. Oyester fishery

5.2 Maintenance of Aquarium

5.2.1 Aquarium tools and accessories

5.2.2 Aquarium fish feed

5.2.3 Ornamental fishes

Paper- XII (Elective paper)

Fisheries-II

Fish Physiology

UNIT I : 1. Integument

1.1 Epidermis

1.1.1 Mucogenic

1.1.2 Keratinized epidermis

1.2 Dermis

1.2.1 General organization

1.2.2 Scales

1.2.3 Chromatophores

2. Respiration

2.1 Aquatic respiration

2.1.1 Gills

2.1. 2. Mechanisms of respiration

2.1. 2.1 Counter current principle

2.1.2.2 Water flow across the gills

2.1.2.3 Respiratory pump

2.1.2.4 Pump musculature and skeleton

2.1.2.5 Gas exchange

2.2 Air-breathing

2.2.1 Accessory respiratory organs and respiratory
epithelium

2.2.2 Physiological adaptation in air-breathing
fishes
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2.3 Transport of respiratory gases

2.3.1 Transport of oxygen

2.3.2 Transport of carbon dioxide

UNIT II : 2. 1 Digestion

2.1.1. Alimentary canal and its modifications in
relation to food and feeding habits

2.1.2. Digestive fluids and enzymes.

2.1.3. Digestion and absorption of lipid, protein and
carbohydrate

2.1.4 Gastrointestinal motility control 1

2.2. General organization , structure and Functions of swim
bladder

UNIT III : Circulation

5.1 Heart and aortic arches

5.2 Regulation of cardiac activity

5.3 Hemodynamics

5.4 Cardiac output

5.5 Circulation time

5.6 Blood pressure

5.7 Composition of blood, Fish haemoglobins and
polymorphism.

UNIT IV: 1. Nervous system

1.1 Brain and Cranial nerves

1.2.1 Eye

1.2.1.1 Structure

1.2.1.2 Photoreceptive functions

1.2.1.5 Functional adaptations

1.2.2 Acoustico-lateralis system

1.2.3 Chemoreceptors, . Gustatory
receptors,  Olfactory receptors

1.2.4 Electroreceptors

UNIT. V : 2. Excretion and osmoregulation

2.1 Glomerular and aglomerular kidneys

2.2 Excretion of nitrogenous wastes, water and

ion balance

2.2.1 Urea cycle

2.2.2 Stenohaline teleosts

2.2.3 Euryhaline teleosts

2.2.4 Migratory teleosts

Practicals based on   Paper- XI (Elective paper) Fisheries-I Fish Nutrition,
Capture and Culture Fishery, Fisheries Paper- XII
(Elective paper) Fisheries-II Fish Physiology

1. Experiments on Water Analysis

Estimation of Dissolved gases, Dissolved Oxygen, Free Carbon
dioxide, Estimation of Dissolved Solids, Chlorides, Carbonate,
Bicarbonate, Total Alkalinity,Total hardness, Nitrites, Nitrates,
Ammonia, Phosphates, Estimation of Biological Oxygen Demand,
Estimation of Chemical Oxygen Demand, Estimation of Primary
productivity of any local pond, river, lake or reservoir.

2. Plankton Analysis

Collection, preservation and estimation of planktons, Quantitative
analysis- Enumeration of Zooplanktons by i)drop count method ii)
Sedgwick Rafter Cell method/ Preparation of Diversity indices,
Population density, Determination of dominance of the species.

3. Collection, identification and classification of Locally available
fishes, prawns, lobsters and mollusks of economic importance.

4. Collection and Identification of common aquatic insects/ aquatic
weeds

5. Permanent micro preparation of different kinds of scales in fishes.

6. Dissection of locally available fishes: Accessory respiratory organs
in Clarias and Heteropneustes, Digestive, Reproductive Nervous
system Brain, Cranial nerves Pituitary, in carps, Nervous system in
Prawn, Lobster, Crab.

7 . Formulation and processing of feeds,

8. Collection and Identification of carp spawn and fry,

9. Construction and Maintenance of Aquarium

10. Preparation of models and designing of cages and pens Visit to
Fish farm.

11. Fish pathology- Study of fish parasites and diseases, pathological
experiments

12. Fish physiology experiments- Digestive enzymes, biochemical
composition

Note: Besides these any other additional experiment relevant to the
syllabi depending on resources
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Candidates shall be required to produce at the practical examination
the Following :

1. Practical Record Book duly signed by the teacher in-charge and
certified by the Head of the Department as the bonafide work of the
candidate.

2. Permanent stained micro- preparations prepared by the examinee.

3. Collection of the specimens

4. Study tour diary.

Distribution of Marks for practical - I

1) Dissection:

a     .Major…. 15 marks

b.     Minor 10 marks

2) Experiment based on, water analysis/Fish pathology 10 marks

3) Identification and comments on spots   (05)

(Fishes, Crustaceans, Aquatic Insects,

Aquatic weeds, Zooplanktons) 20 marks

4) Permanent micro preparation 10 marks

5) Submission of Permanent slides and specimen 10 marks

collected

6) Practical record 10 marks

7) Submission of study tour report
05 marks

8) Viva voce 10 marks

—————————————

Total : 100 marks

—————————————

M .Sc. II (Zoology) Semester IV

Paper - XIII - Biochemistry (Compulsory)

Unit - I : 1.0. Biomolecules

1.1. pH, pK, acids, bases, buffers, isomerization

1.2. Physicochemical properties of water

1.3. Van-der-Waals electrostatics, Hydrogen bonding
and Hydrophobic interactions

1.4 Bonds and forces stabilizing biomolecules.

1.5 Monosaccharides and polysaccharides of biological
importance.

1.6 Glycoconjugates (Proteoglycans, glycoproteins
glycolipids).

1.7 Muscle proteins

1.8 Respiratory proteins

Unit – II : 2.0. Amino acids and Proteins

2.1 Structure and chemistry of amino acids.

2.2 Essential and non-essential amino acids

2.3 Biosynthesis of nutritionally non-essential amino
acids.

2.4 Transamination and deamination.

2.5 Ornithine cycle

2.6 Protein structure & folding, Ramchandran plot

2.7 Conjugated proteins: structure and function

2.8 Protein-protein interactions

Unit–III : 3.0 Nucleic Acids

3.1 Structure of DNA

3.2 Triplex and quadruplex DNA.

3.3 Structural polymorphism of DNA

3.4 Circular DNA and super coiling.

3.5 Structure, types and functions of RNAs

3.6 Nucleic acid-protein interactions

3.7 De novo and salvage pathways of nucleotide
biosynthesis

3.8 Degradation of nucleotides

Unit – IV : 4.0. Carbohydrate metabolism

4.1 Glycolysis, regulation & energetics

4.2 TCA cycle & regulation.

4.3 Electron transport chain & oxidative phosphorylation

4.4 Gluconeogenesis

4.5 Glycogenesis & glycogenolysis , regulation

4.6 Pentose phosphate pathway and its significance.

Unit – V : 5.0. Lipid Metabolism

5.1 Chemistry, biosynthesis and functions of triglycerides,
phospholipids, sphingolipids, prostaglandins and
cholesterol.
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5.2 Mitochondrial and peroxisomal systems of fatty acid
oxidation

5.3 â-oxidation of fatty acids

5.4 á - and ù-oxidation of fatty acids.

5.5 Energetic of fatty acid oxidation

5.6 Role of carnitine shuttle

5.7 Ketone bodies – Structure, biosynthesis and functions

M .Sc.II (Zoology) Semester IV

PAPER XIV (COMPALSORY)

ENZYMOLOGY AND BIOSTATISTICS

Unit I : 1.0 Enzyme: Structure, Classification & kinetics

1.1 Origin of enzymes: RNA as first enzyme of life

1.2 Classification and nomenclature of enzymes

1.3 Structure of enzyme, e.g., Chymotrypsin

1.4 Active site, Mechanism of action of – Chymotrypsin,
Enolase and Hexokinase

1.5 Kinetics of single substrate and bisubstrate enzyme
catalyzed reactions, cooperativity

Unit II : 2.0 Enzyme: Categories & Functions

2.1 Enzymes involved in energy production

2.2 Enzymes involved in biodegradation.

2.3 Activators and inhibitors of enzymes

2.4 Isozymes, ribozymes and abzymes

2.5 Allosteric enzymes

2.6 Zymogen activation & covalent modification

Unit–III : 3.0 Enzyme: Functional diversity & applications

3.1 Coenzymes, mechanism of action

3.2 Immobilized enzymes and their applications

3.3 Enzymes involved in protein synthesis

3.4 Enzymes involved in free radical formation

3.5 Enzymes involved in cell signaling

3.6 Enzymes involved in nucleic acid metabolism

Unit–IV : 4.0 Biostatistics:

4.1 Diagrammatic representation of data ( Line graph,
Bar diagram, Pie diagram)

4.2 Graphic representation of data (histogram, frequency
polygon, frequency curve cumulative frequency)

4.3 Confidence Intervals (CI)

4.4 Standard deviation,

4.5 Standard error,

4.6 Significance test (student‘t’ test)- paired and
unpaired

Unit–V : 5.0. Biostatistics (continued)

5.1 chi square test as a test for goodness of fit

5.2 Analysis of variance (ANOVA)

5.3 correlation analysis, correlation types and methods
to study correlation, significance test of correlation
coefficient

54 Regression analysis, kinds of regression analysis
(regression line, regression equations)

5.5 Estimation of allele frequency (dominant and co-
dominant cases)

5.6 Examples on Hardy-Weinberg equilibrium

Suggested Reading Material (All latest editions)

1. Animal Cell Culture – A practical approach, Ed. John
R.W.Masters.IRL Press.

2. Introduction to instrumental analysis, Robert Braun. McGraw Hill
International Editions.

3. A Biologists Guide to Principles and Techniques of Practical
Biochemistry. K. Wilson & K.H. Goulding, ELBS Edn.

4. Molecular Cell Biology, J. Darnell, H.Lodish and D. Baltimore
Scientific American Book, Inc. USA.

5. Molecular Biology of the Cell, B.Alberts, D. Bray, J. Lewis, M. Raff,
K. Roberts and J. D. Watson. Garland Publishing Inc., New York

6. Samuel Delvin,Enzymes,Sarup & Sons,N.Delhi

7. Practical biochemistry edited by Walker

8. The cell, a molecular approach: Cooper

9. Molecular cell biology: Gerald Karp

10. Foundation in microbiology: Talaro
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11. Microbiology: Pelczar

12. Biology of micro- organisms: Madigan, Martinko and Parker.

13. Biophysical chemistry- Principles and technique: Upadhyay, Nath

14 Statistical techniques in Bioassay Z.Govidarajulu (2000): Pub.
S.Kargar

15 Statistical method in Bioassay Pub D.J.Finney (1971):. Griffin

16 Laboratory manual for Biochemistry and Molecular biology, Shivnery
Publishers R.N. Vankhede & S. N. Niwane

17 Probit analysis D.J.Finney (1971) :, 3rd edition Pub. Griffin

Practical -7

Based on papers XIII and XIV and elective paper XV and XVI (mentioned
in the concern syllabi)

1) Determination of isoelectric pH of protein and amino acids.

2) Isolation of casein from milk

3)  Study effect of pH and temperature on enzyme activity. Ex.
Salivary amylase.

4) To study the effect of inhibitors on enzyme activity.

5)  Determination of acid value of fat.

6)  Determination of saponification value of fat.

7) Colorimetric estimation of some respiratory enzymes.

8) Estimation of plasma / serum glucose

9) Estimation of glycogen from tissue.

10) Estimation of serum cholesterol

11) Estimation of phospholipids

12) Estimation of lactate dehydrogenasey

13) Estimation of plasma proteins

14) Estimation of Na ions.

15) Estimation of K ions.

16) Estimation of calcium

17) Colorimetric estimation of some respiratory enzymes

18) Estimation of lactate dehydrogenase

19) Estimation of ATPase

20) Estimation of SGOT / SGPT

21) Estimation of Acetylcholinesterase

22) Estimation of acid alkaline phosphatase

23) Estimation of catalases

24) Examples from Biostatistics as per theory

25) Preparation of PowerPoint program on a given topic

26) Drawing graphs and tables on computer.

Note: Besides these any other additional experiment relevant to the

syllabi depending on resources

Candidates shall be required to produce at the practical examination,
the following-

Practical Record Book duly signed by the teacher in-charge and certified
by the Head of the Department as the bonafide work of the candidate.

The practical shall be of six hours duration and distribution of
marks will be as follows:

Distribution of Marks: Based on papers XIII and XIV and elective groups
paper XV and XVI

1) Estimation /experiment: 30

2) From elective paper

(Estimation / experiment / Dissection) : 20

3) Example / Experiment /slide / computer based practical : 25

4) Class Record, collection, slides (as per syllabus) : 10

5) Viva-Voce : 15

                                                                                              =========
Total  : 100

                                                                                              =========

M.Sc. II.(Zoology) Semester IV

Paper – XV

(Elective paper: MOLECULAR BIOLOGY-III)

 (Molecular Immunology –1)

Unit-I : 1.1 The immune system

1.1.1 Innate and Acquired immunity,
Interrelationship between Innate and
Acquired Immunity

1.1.2 Organization and structure of lymphoid
organs

1.1.3 Cells of the immune system and their
differentiation and functions

1.1.4 Lymphocyte traffic
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1.2.Nature of antigens and immunogens

1.2.1 Antigenicity and immunogenicity

1.2.2 Requirements for Immunogenicity:
Foreignness, High Molecular Weight,
Chemical Complexity, Degradability

1.2.3 Epitopes, Haptens, Adjuvants

1.2.4 Superantigens

Unit-II : 2.0 Structure and Functions of antibodies:

2.1 Classes and subclasses

2.2 Structural Features of IgG: Structure of Light and Heavy
Chains, Domains, Hinge Region, Variable Region,
Immunoglobulin Variants, Isotypes, Allotypes,
Idiotypes,

2.3 Biologic Properties of IgG

2.4 Structural Features of IgM, Biologic Properties of IgM

2.5 Structural Features of IgA, Biologic Properties of IgA

2.6 Structural Features of IgD, Biologic Properties of IgD

2.7 Structural Features of IgE, Biologic Properties of IgE

2.8 Antibody mediated effecter functions

2.9 Complement system: Alternate, Classical and Lectin
pathways, Late steps of complement activation,
Structure and functions of MAC, Receptors for
complement proteins, Regulation of complement
activation, Functions of Complement system

Unit-III : 3.1 Biology of T - lymphocytes:

3.1 Isolation, molecular components and structure

3.1.2 T-cell generation, maturation, activation,
proliferation and differentiation

3.1.3 T cell Receptor Complex

3.1.4 T cell Co receptors

3.1.5 Other Important Molecules expressed on
the T cell Surface

3. 1.6 Generation of T cell Receptor Diversity

3.1.7 T Cell death and T-cell population

3.1.8 Cell mediated effecter functions

3.19 Signal Transduction by the TCR Complex

3.21 Intracellular signaling events during T cell
activation

3.2.2 MAP kinas signaling pathways in T
lymphocytes

3.2.3 Calcium and PKC-mediated signaling
pathways in T lymphocytes

3.2.4 Activation of transcription factors that
regulate T cell gene expression

Unit-IV : 4.1 Biology of B - lymphocytes:

4.1.1 B-cell generation, maturation, activation,
proliferation and differentiation

4.1.2 B-cell receptors

4.1.3 Selection of immature self-reactive B-cells

4.1.4 T-B cell interactions

4.1.5 Humoral immune response

4.1.6 Signal Transduction by the BCR Complex

4.1.7 Role of complement in B cell activation

4.1.8. 0 Mechanisms of action of CTL and NK cells

4.2.0  Immunological memory

4.3  Immunologic tolerance

Unit -V : 5.1 Cvtokines:

5.1.1 General Properties of Cytokines

5.1.2 Cytokines that mediate and regulate innate
immunity

5.1.3 Cytokines that mediate and regulate adaptive
immunity

5.1.4 Cytokines that Stimulate Hematopoiesis,

5.1.5 Cytokine receptors and Cytokine Receptor-
Mediated Signal Transduction

5.1.6 Role of Cytokines and Cytokine Receptors in
Diseases

5.2 Major Histocompatibilitv Complex in mouse and HLA
system in human:

5.2.1 MHC haplotypes

5.2.2 Structure of Class I and Class II molecules

5.2.3 Peptide binding

5.2.4 Genomic organization of the MHC

5.2.5 Expression and diversity

5.2.6 Disease susceptibility and MHC/HLA
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M.Sc.II (Zoology) Semester IV

Paper – XVI

(Elective paper: MOLECULAR BIOLOGY-IV)

. ( MOLECULAR IMMUNOLOGY –II)

Unit-I : 1.1 in vitro Antigen-Antibody interactions

1.1.1 Characteristics of Antigen-antibody reactions

1.1.2 Agglutination reactions

1.1.3 Precipitation reactions: Fluid and Gel

1.1.4 ELISA

1.1.5 RIA

1.2. Hybridoma technology: Immunization of animals,
Isolation of stimulated spleen cells, Myeloma cell line
used as fusion partners, Fusion methods, detection
and applications of monoclonal antibodies.

Unit-II : 2.1 Principles of Immunization

2.1.1 Active Immunization:

2.1.2 Basic Mechanisms of Protection, Significance
of the Primary and Secondary Responses,
Age and Timings of Immunizations,
Precautions, Site of Administration of
Antigen, Hazards

2.1.3 Vaccines:

Vaccines Produced by Recombinant DNA
Technology, Conjugated Polysaccharide
vaccines, Synthetic Peptide Vaccines, Anti-
Idiotype Vaccines, Virus-vector Vaccines,
Bacterium-vector Vaccines, DNA Vaccines,
Toxoids as vaccines, Edible vaccines,
Immunorobot and nubot.

2.2. Passive Immunization:

Passive Immunization through Placental Antibody
Transfer, Passive Immunization via Colostrum, Passive
Antibody Therapy and Serum Therapy, Preparation and
Properties of Human Immune Serum Globulins

2.3 Autoimmunity and Diseases:

2.1.1 Antibody mediated autoimmune diseases

2.1.2 T Cell mediated autoimmune diseases

2.1.3 Immune complex mediated autoimmune
diseases

2.1.4 HLA linked immunological diseases

2.1.5 Pathogenesis of autoimmunity

Unit-III : 3.1 Hypersensitivity Reactions:

3.1.1 Hypersensitivity and immune response to
infectious agents especially intracellular
parasites

3.1.2 Antibody Mediated (Type-I) Reactions: General
characteristics of Allergic Reactions,
Sensitization Phase: IgE Antibody Production,
Activation Phase, Effector Phase, Preformed
Mediators, Newly Synthesized Mediators, Late
Phase Reaction, The Protective Role of IgE.

3.1.3 Antibody Mediated (Type-II) Cytotoxic
Reactions: Type II Hypersensitivity,
Complement-Mediated Reactions, Antibody-
Dependent Cell-Mediated Cytotoxicity,
Antibody-Mediated Cellular Dysfunction,
Examples of Cytotoxic Hypersensitivity
Reactions, Transfusion Reactions, Drug-
Induced Reactions, Rhesus-Incompatibility
Reactions.

3.1.4 Type III Hypersensitivity: Systemic Immune
Complex Diseases, Localized Immune Complex
Diseases.

3.1.5 Cell-Mediated (Type- IV) Delayed-Type
Hypersensitivity:

General Characteristics and Pathophysiology of
DTH, Mechanisms of DTH, Consequences of
DTH, Examples of DTH, Contact Sensitivity,
Granulomatous Hypersensitivity, Tuberculin-
Type Hypersensitivity, Allograft Rejection

Unit -IV : 4.1 Immunodeficiency:

4.1.1  Immunodeficiency disorders : Acquired
immunodeficiency syndrome - Origin of AIDS
virus, Structure of HIV, Mechanism of infection,
HIV-I genome, T

H
 cell specificity for HIV

infection, Mechanism of destruction of T cells,
Functional abnormalities of different cell types
in AIDS patient, Development of AIDS vaccine.
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4.2 Transplantation Immunology:

4.3 Immune Responses to Allografts: Recognition of
Alloantigens, Activation of Alloreactive Lymphocytes

4.4  Effector Mechanisms of Allograft Rejection: Hyperacute
Rejection, Acute Rejection, Graft Vasculopathy and
Chronic Rejection

4.5 Xenogeneic Transplantation

4.6 Blood Transfusion

4.7 Bone Marrow Transplantation: Graft-Versus-Host
Disease, Immunodeficiency after Bone Marrow
Transplantation

Unit -V : 5.1 Tumor immunology:

5.1.1 Tumor Antigens:

Products of Mutated Genes, Abnormally
Expressed Cellular Proteins, Antigens of
Oncogenic Viruses, Oncofetal Antigens, Altered
Glycolipid and Glycoprotein Antigens, Tissue-
Specific Differentiation Antigens,

5.1.2 Immune Responses to Tumors: Innate Immune
Responses to Tumors, Adaptive Immune
Responses to Tumors

5.1.3 Evasion of Immune Responses by Tumors

5.1.4 Immunotherapy for Tumors: Stimulation of
Active Host Immune Responses to Tumors,
Passive Immunotherapy for Tumors with T Cells
and Antibodies

5.1.5 The Role of the Immune System in Promoting
Tumor Growth

5.2 Animal Cell Culture:

5.2.1 Importance of Animal Cell Culture Technology

5.2.1 Serum and Serum Free Culture Media

5.2.3 Culturing and Sub-Culturing of Animal Cells,
Monolayer culture techniques, Primary culture

5.2.4 In Vitro Transformation of Animal Cells

5.2.5 Measurement of growth and viability of cells in
culture

5.2.5 Cell Line Preservation

5.2.6 Cell Line Characterization.

Practical to be carried out in practical No. 7

1. Identification of blood groups - A, B, AB, O and Rh

2. Estimation of total protiens.

3. Estimation of histone proteins.

Along with also carried out necessary experiments relevant to the syillabi
depending on resources, and availablity.

Suggested reading materials (All latest editions):

1. Basic Immunology: Abul K. Abbas, Andrew H. Lichtman. Latest
edition, Publisher: Elsevier Health Sciences.

2. Immunology. David A. Goldsby, Janis Kuby, Thomas J. Kindt,
Barbara A. Osborne Latest edition, Publisher: W. H. Freeman
Company.

3. Immunology. Ivan Roitt, Jonathan Brostoff, David Male, David K.
Male (Editor). Latest edition , Publisher: Elsevier Health Sciences.

4. Cellular Interactions and Immunobiology (Biotol S.) Latest edition.
Publisher: ButterworthHeinemann.

5. Defence Mechanisms, Biotol Series, Butterworth/Heinemann,
Oxford, UK.

6. HighYield Immunology. Arthur G. Johnson . Latest edition / Pub.
Publisher: Lippincott Williams & Wilkins.

7. B Alberts et al, Essential Cell Biology: An Introduction to the
Molecular Biology of the Cell. 2/e, 2003. ISBN 0-8153-3480-X
(with CD-ROM). A short version of the Alberts book listed above.

M.Sc.II. (Zoology)  Semester IV

Paper – XV

 (Elective paper: Entomology -III)

DEVELOPMENTAL AND COMMERCIAL ENTOMOLOGY

UNIT I : 1.1 Types of immature stages in insect orders, morphology
of egg, nymph/larva And pupa.

1.2 Types of metamorphosis.

1.3 Comparative study of life history strategies in hemi-
metabola and holometabola, immature stages.

1.4 Significance of immature stages for pest management.

UNIT II : 2. Bee keeping-

2.1 General colony management during different
seasons. Seasonal management.
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2.2 Managing colonies for honey production and
pollination.

2.3 Artificial queen rearing.

2.4 Pests and diseases of honey bees.

2.5 Bee poisoning.

2.6 Production and marketing of quality honey and
value added honey products.

 2.7 Establishment and maintenance of apiaries.

UNIT III : Mulberry sericulture:

3.1 Cultivation of food plants.

3.2 Bioecology of mulberry silkworms.

3.3. Rearing of silkworms.

3.4 Harvesting and processing of cocoons

3.5 Reeling appliances

3.6 Diseases of Bombyx mori

3.7 Predators and parasitoids of silkworm and their
management

UNIT IV : 4. Non-Mulberry sericulture:

4.1 Tasar sericulture: Cultivation of food plants ,
Bioecology and rearing of tasar silkworms  Pupation
and cocoon formation.  Stifling and reeling of cocoons

4.2 Muga sericulture;   Cultivation of food plants
Bioecology and rearing of Muga silkworms

Pupation and cocoon formation Grainage technology
Stifling and reeling of cocoons

4.3 Eri sericulture: Cultivation of food plants, Bioecology
and rearing of tasar silkworms, Pupation and cocoon
formation Stifling and reeling of cocoons

UNIT V : 5.1 Lac culture:

5.1.1 Lac insect and its life history ,

5.1.2 Host plant management

5.1.3 Strains of lac insects, Propagation of lac insects,
         Lac crop management,

5.1.5 Natural enemies of lac insects and their
                management

5.1.6 Lac extraction,

5.2 Economic and public health importance of insect
pests in human habitation and habitats: biology,
damage and control of,   mosquitoes, houseflies
head and body lice, , cloth moths, crickets, wasps,
house dust mites,

5.3   Insect pests of cattle, poultry, pet animals and their
  management.

M.Sc. II (Zoology) Semester IV

Paper – XVI

(Elective paper: Entomology -IV

INESCT PESTS AND PEST CONTROL

UNIT I : 1. Nature and extent of damage, seasonal abundance of
followings:

1.1 Insect pests of cereals and millets

1.2 Major Insect pests of pulses, tobacco,
oilseeds..

1.3 Major Insect pests of fiber crops, forages,
sugarcane.

UNIT II : 2. Nature and extent of damage, seasonal abundance of
followings:

2.1 Major pests of fruits crop:

2.2 Major Insect pests of Fruit Crops-, mango,
guava, banana citrus

2.3 Major Insect pests of Vegetable crops-
tomato,, brinjal, okra, all gourds, leafy
vegetables etc.

2.4 Major Insect pests of stored grain,

UNIT III : 3. Biological control.

3.1 History, principles and scope of biological
control; important groups of Parasitoids,
predators and pathogens;

3.2 Principles of classical biological    Control-
importation, augmentation and conservation.
Biology, adaptation, host seeking behaviour
of predatory and parasitic Groups of insects.

3.3 Role of insect pathogenic nematodes, viruses,
bacteria, Fungi, protozoa etc., their mode of
action.
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UNIT IV : 4.1 Modern trends in pest control: use of
chemosterilants, radiation, hormones and
pheromones.

4.2 Integrated pest management: Principle, modeling
and application. Political, social and legal
implications of IPM;

4.3 Pest risk analysis; pesticide risk analysis; case
studies of successful IPM programmes.

4.4 Principles and methods of pest management in
residential places and public Buildings,

UNIT V : 5.1 Tools of pest management and their integration-
legislative, cultural, physical and mechanical
methods;

5.2 Classification of insecticides based on mode of
entry, mode of action and chemical nature.

5.3 Structure and mode of action of Organochlorine,
organophosphates, carbamates, pyrethroid,
tertiary amines, neonicotinoids, oxadiazines,
phenyl pyrozoles, insect growth regulators,
microbial, botanicals, new promising compounds,
etc.

List of Practical: To be carried with the practical 7

1. Types of immature stages; their collection, rearing and preservation.

2. Identification of immature insects to orders and families, in
endopterygote orders viz., Diptera, Lepidoptera, Hymenoptera and
Coleoptera using key.

3. Identification of honey bee species, bee castes and special
adaptations,

4. Identification and handling of bee-keeping equipments.

5. Dissections of honey bees/silk worm

6. Visit to bee nursery and commercial apiaries.

7. Silkworm rearing and management.

8. Dissections of larval and adult silk moths.

9. Lac host and crop management technology and processing of lac.
Products and bye-products of lac.

10. Collection and identification of important pests and their natural
Enemies; detection and estimation of infestation and losses in
different crops; study of life history of important insect pests.

11. Assessing pest status in dwellings (labs, canteen or hostel),
implementation of pest control against flies, mosquitoes, bed bugs,
cockroaches.

12. control of silverfishes in the library.

13. Visit to poultry units and assessing pest status in poultries..

14. Laboratory and field evaluation of bioefficacy of insecticides;
Bioassay techniques; porbit analysis; evaluation of insecticide
toxicity and joint action.

15. Identification of common natural enemies of crop pests (parasitoids,
predators, microbes) and weed killers.

16. Visits (only where logistically feasible) to bio-control laboratories
to learn rearing and mass production of egg, egg-larval, larval, larval-
pupal and pupal parasitoids, common predators, microbes and their
laboratory hosts, phytophagous natural enemies of weeds.

17. Field collection of parasitoids and predators.

18. Hands-on training in culturing, identification of common insect
pathogens.

Note: Besides these any other additional experiment relevant to the syllabi
depending on resources

Suggested reading materials (All latest editions):

1. Atwal AS. 2006. The World of the Honey Bee. Kalyani Publ., New
Delhi.

2. Ganga G. 2003. Comprehensive Sericulture. Vol. II. Silkworm
Rearing and Silk Reeling. Oxford & IBH, New Delhi.

3. Partiban S & David BV. 2007. Management of Household Pests and
Public Health Pests. Namratha Publ., Chennai.

4. Singh S. 1975. Beekeeping in India. ICAR, New Delhi.

5. Aruga H. 1994. Principles of Sericulture. Oxford & IBH, New Delhi.

6. Dhaliwal GS & Arora R. 2003. Integrated Pest Management –
Concepts and Approaches. Kalyani Publ., New Delhi.

7. Dhaliwal GS, Singh R & Chhillar BS. 2006. Essentials of Agricultural
Entomology. Kalyani Publ., New Delhi.

8. Flint MC & Bosch RV. 1981. Introduction to Integrated Pest
Management. 1st Ed., Springer, New York.

9. Partiban S & David BV. 2007. Management of Household Pests and
Public Health Pests. Namratha Publ., Chennai.

10. Atwal AS, Dhaliwal GS & David BV. 2001. Elements of
EconomicEntomology. Popular Book Depot, Chennai.

67 68



11. Dunston AP. 2007. The Insects: Beneficial and Harmful Aspects.
Kalyani Publ., New Delhi

12. Evans JW. 2005. Insect Pests and their Control. Asiatic Publ., New
Delhi.

13. Nair MRGK. 1986. Insect and Mites of Crops in India. ICAR, New
Delhi.

14. Prakash I & Mathur RP. 1987. Management of Rodent Pests. ICAR,
New Delhi.

15. Saxena RC & Srivastava RC. 2007. Entomology at a Glance.
Agrotech Publ. Academy, Jodhpur.

M. Sc.II (Zoology) Semester - IV

Paper - XV

Elective Paper - Animal Physiology –III

Unit-I : 1.0 Physiology Nervous System

1.1 Functional compartmentalization of brain: a) Fore
brain, b) Mid brain, c) Hind brain

1.2 Reflex arc and types of reflexes

1.3 Physiology and pharmacology of ANS

1.4 Physiology of sleep: slow wave, Rapid eye movement
physiological changes during sleep, sleep and ECG.
Neurotransmitters involve in sleep. Wake fullness,
sleep producing substances mechanism of sleep.

Unit-II :  2.1 Physiology of learning

2.2 Mimicry: Cryptic mimicry Concealing mimicry
Depressive mimicry

2.3 Audio signals, Echo-location: Organs and
physiology

2.4 Bioluminescence: Mechanism of Bioluminescence.
Significance of Bioluminescence.

2.5 Bioelectricity

Unit-III : Homeostasis Physiology

3.1 Water contents and distribution

3.2 Composition of ECF (Extra cellular fluid) and ICF
(Intracellular fluid)

3.3 Abnormal water and electrolyte metabolism and water
intoxication

3.4 Maintenance of pH.

3.5 Components of Homeostatic Control system.
Reflexes, Local Homeostatic Responses

3.6 Intercellular chemical messengers - Paracrine and
Autocrine agents. Process related to Homeostasis.

Unit-IV : 4.1 Adaptation and Acclimatization. Biological Rhythms.

4.2 Balance in the Homeo statis of chemicals.

4.3 Homeostatic control systems - feed back.

4.4 Basic thermoregulatory mechanism in poikilotherms
and Endotherms. Ectothermic adaptations to extreme
temperatures. Mechanism of heat production of lors.
Endothermic

Adaptations to extreme temperature. Control of body
temperature in endotherme

4.5 Basic osmoregulatory mechanism in stenohaline and
euryhaline species. Fresh water Marine water
Terrestrial environment.

Unit - V : 5.1 Patterns of Nitrogen excretion among different animal
Groups.

5.2 Mechanism of calcium and phosphate Homeostasis.

5.3 Liver is important in the storage and Homeostasis of
Iron.

5.4 Factors destabilizing homeostasis mechanism fever,
Diabetes mellitus and diarrhea.

5.5 Homeostatic mechanism of minerals.

5.6 Homeostasis and ant diuretic hormone.

M. Sc. II (Zoology) Semester - IV

Paper - XVI

Elective Paper - Animal Physiology -IV

Unit –I : 1.1. Digestion, Absorption, Utilization of Protein,
Carbohydrate and Lipid

1.2 Histophysiologies of gastric gland

1.3 Secretory Functions of the Alimentary Tract

1.4 Gastrointestinal Function—Motility, Nervous
Control
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1.5. Gastrointestinal peptides

1.6 Gastrointestinal disorders (Achalasia, gastritis,
pancreatitis  and colitis, )

1.7 Evolution and role of leptin

Unit- II : Physiology of Respiration

2.1 Anatomical and physiological organization of
respiratory system.

2.2 Mechanism of respiration breathing movements and
the exchange of respiration, Respiratory gases at
pulmonary surface.

2.3 Transport of gases by blood.

2.4 Vital capacity and partial pressure of gases, Oxygen
dissociation curve, Co

2 
dissociation curve.

2.5 Respiratory center and Neuro Hormonal and Chemical
regulation of respiration.

2.6 Carbonic anhydrase, Chloride shift.

2.7 Infectious respiratory diseases (SARS, Avian Flu and
Swine flu)

2.8 Oxygen therapy

Unit- III : Physiology of Circulation

3.1. Anaemia and polycythemia, platelets and Blood
substitute.

3.2 Regulation of heart beat and blood pressure

3.3 Circulatory and respiratory responses to extreme
conditions

3.4 Blood pigments: Role in oxygen transport, Oxygen
dissociation curves and their physiological
significances, Transport of CO2.

3.5 Origin and conduction of cardiac impulse

3.6 Myocardial infarction and cardio myopathy.

Unit- IV : 4.1 Anatomy and histology of mammalian heart

4.2 Structure & function of Myogenic and neurogenic
heart

4.3 Cardiac out put

4.4 Cardiac cycle, Cardiac sound

4.5 Pace Maker system specialized conducting fibers

Unit - V : 5.1 Blood pressure and its regulation, Factors that
affects blood pressures.

5.2 Electro cardiograph, and interpretations of ECG.

5.3 Lymph- composition, Formation

5.4 Functions of lymph

5.5 Structure and functions of lymph nodes.

Practical To be carried with the practical 7: Based on Animal Physiology
XV and XVI

1. Properties of saliva. Isolation and identification of rumen micro
organisms.

2. Estimation of rumen ammonia and blood urea under various
physiological conditions.

3. Normal and abnormal constituents of urine.

4. Microscopic examination of urine.

5. Prepararion and examination of blood smear to study blood cells.

6. Differential leucocytes count.

7. Histochemical demonstration of-

• Carbohydrates,

• Proteins,

• Lipids.

• Nucleic acids,

• Acid and alkaline phosphatase.

8. Seperation of protiens by paper and gel electrophores

9. Qualitative analysis of urea, ketone bodies and salts

Note: Besides these any other additional experiment relevant. to the
syllabi depending on resources

Suggested Reading Materials(All latest editions)

1 Baileys:Text book of Histology

2 Bell Davidson: Text book of physiology and Biochemistry

3 Bolander F.F..: Molecular endocrinology

4 Clerk E.E .C. Isolation and identification of Drugs in
pharmaceutical of body fluid and post martical Vol.ISII.

5 Cole S. W.: The practical physiological chemistry.

6 Cooper: Poisoning by drugs and chemicals.

7 Eckert, Marsall: Animal physiology mechanism and Adaptations
&
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8 Eckert & Ranadak: Animal physiology (CBS)2nd ED (1978)

9 Garden M.S.: Animal physiology principal and Adaptations.

10 Hara & Oserburg; An introduction to crimminalistie.

11 Hill R.W.: Comparative physiology of animals

12 HoarW.S.: General and comparative physiology.

13 Houssa: Human physiology (McGraw Hill Books Compny)

14 Hunter& Bornford: Hutchisons Clinical methods

15 Hynes: The Biology of polluted water.

16 Jacobs M. B.: The analytic toxicology of inorganic poison

17 Keil J.B.,Samson Wrightsa, : Applied Physiology

18 Heil E. Joets N.: Physiology (Oxford Uni press ) (1982)

19 Klein L: River pollution, causes& effects

20 Madhu Raj: Environmental Management of toxic and hazardous
chemicals

21 Mill peter J.: Comparative neurobiology (EdHrbord London

22 Modi N.J.: Text Book of toxicology

23 Mitchell P.H.: Text Book of General physiology.

24 NormanA.W.: Hormones.

25 Odum: Fundamental of ecology.

26 Osterbong: The crime laboratory

27 Philips G.: Environmental physiology.

28 ProsserC.L.: Comparative animal physiology.

29 Ramkumar: Environmental Biodegradation.

30 Ramkumar: Environmental Chemical hazards.

31 Robert & Cosselin:First & emergency treatment and clinical
toxicology of commercial product.

32 Seinfield J.J.: Air pollution(A,P.)

33 Smith ptterson: Text Book of physiology (ELBS) Read &
Scratched (1988) llth Ed..

34  Sern A.C.: Air pollution (A.P.)

35 Stewart& stratman: Toxicology mechanism and analytical
methods

36 Theils: Clinical Toxicology.

37 Tomb: An introduction to invertebrate endocrinology (Academic
press)

38 West Best &Taylor,s: Physiological Basis of medical practice.

39 White R. Steions.: Pesticides in environment Vol.1

40 Wilsom J. A.: Principles of animal physiology.

41 Wod Dennus W.: Principles of animal physiology.(Ed.Arbod)
Lond

M. Sc. II (Zoology) Semester - IV

Paper- XV (Elective paper)

Fisheries-III Fish

Harvest and Post Harvest Technology

UNIT I : National fishery Policy of India

1. Inland fishing gears and fishing methods

1.1 Biological factors in fishing

1.2 Classification of fishing gears

1.3 Natural and synthetic fibers and preparation of
fishing nets

1.4 Maintenance of nets

1.5 Fishing crafts- Mechanised and non-mechanised
boats

1.6 Unconventional fishing methods- Electrofishing,
light fishing , Echosounder and sonar

UNIT II : 2.1 Biochemical composition and nutritional value of
fish.

2. 2.1 Freshness of fish

2.2 Fish decomposition- Post mortem changes and
rigormortis, Causes of spoilage.

2.3 Methods of fish preservation

1.1 Refrigeration and freezing

1.2 Drying

3 Salting

1.4 Smoking

1.5 Canning,

1.6 Pickling, pasting and spicing

1.7 Fermentation

1.8 Marinating

UNIT-III   : 3.0 Fishery by-products, their production and utilization
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3.1 Liver oils

3.2 Body oils

3.3 Fish meal

3.4 Fish flour

3.5 Fish silage

3.6 Fish solubles

3.7 Fish protein

3.8 Fish guano

3.9 Shark fins and fin rays.

3.10  Fish roes

3.11 Fish glue

3.12 Isinglass

3.13 Fish skin

3.14 Chitin

3.15 Chitosan

3.17 Surgical suture from fish gut

3.18 Pearl

3.19 Fish manure

UNIT IV : 4.1    Fisheries economics and marketing.

4.1.1 Fish Marketing – definition and scope,
functions of fish marketing, Markets and
market structure,

4.1.2 Types of market: wholesale, terminal, retail, and
fairs.Functions: Selling, transportation,
storage, gradation, money transaction.

4.1.3 Marketing system: Use flows, physical flows
and channel flows. Procedures: Sale proceed
at- markets, production centre, head quarters,
marketing (intradistrict and interstate).

4.1.4 Strategy for fish market development.  Price
determination

UNIT V : 5.1 Fisheries managements and extension.

5.2 Government and Fishermen’s Co-operative Societies,
integration, marketing efficiency, marketing cost and
price spread, marketing planning,

5.3 Survey of Fishery Resources.

5.4 Concept of Exclusive Economic Zone (EEZ),
Maximum Sustainable Yield (MSY), Maximum

Economic Yield (MEY), Optimum Sustainable yield
(OSY), Fish Farmers Developmental Agencies.

5.5 Institutional Support to fisheries, Crop Insurance

M. Sc. II (Zoology) Semester - IV

Paper- XVI (Elective paper)

Fisheries-IV

Fish Reproductive physiology and pathology

UNIT I :  1.1 Functional morphology of gonads of teleost.

1.1.1 Gametogenesis

1.1.2 Gonadal steroidgenesis and its control

1.2. Reproductive behaviour and pheromones

1.3. Types and mode of reproduction

1.4  Secondary sexual characters

1.5  Sexuality ,Intersex ,Bisexuality, Hermaphroditism

1.6  Parental care.

UNIT II : 2.1 Cryo-preservation of gametes and embryo (gene
banking)

2.2 Fecundity, Survival and Mortality in fishes

2.3 Induced breeding

2.4 Factors affecting spawning

2.5 Hypophysation

2.6 Use of different synthetic and natural hormones, their
formulation and Mechanism of action

2.7 Bundh Breeding

UNIT III : 3.1. In vitro fertilization and incubation

3.2. Fish seed collection from natural resources

3.3. Identification and differentiation of eggs and hatchlings
of

3.4 Indian Major carps & common cat fish.

3.5 Development of fish up to hatchlings Fish and Fish
seed transport,

3.6 Fundamentals of fish genetics

3.7 Fish Biotechnology.

3.8 Gynogenesis Androgenesis Polyploidy Production
of monosex population Hybridization

3.9 Transgenic fishes
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UNIT IV : 4. Endocrinology

4.1 Hypothalamo-hypophyseal system

4.2 Functional morphology of pituitary

4.3 Hypothalamic control of pituitary

4.4.7 Structure and functions of the Pineal

4.4.1 Structure and functions of the Thyroid,
         Ultimobranchials, Pancreas

4.4.4  Structure and functions of the Adrenal Corpuscles
         of Stannius Urophysis

UNIT V : 5.0 Fish Pathology, prophylaxis and therapy

5.1 Protozoan diseases of fish

5.2 Helminth diseases of fish

5.3 Crustacean parasites of fish

5.4 Fungal diseases of fish

5.5 Bacterial diseases of fish

5.6 Viral diseases of fish

5.7 Nonparasitic diseases

Practicals tobe carried out along with practical VII,  Based on –
Paper- XV (Elective paper) Fisheries-III Fish Harvest and Post Harvest
Technology Paper- XVI (Elective paper) Fisheries-IV Fish Reproductive
physiology and pathology

1. Study of gonadal development in carps and other cultivable
finfishes

2. Induced breeding of fishes through various inducing agents

3. Evaluation of carp milt and egg.

4. Collection and Identification of carp spawn and fry

5. Determination of age of fish by scale reading.

6. Study of length weight relationship in fish.

7. Morphometric study of given fish.

8. Exercises on Hardy-Weinberg equation.

9. Isolation of DNA from fish blood

10 Collection, identification and isolation of live food organisms
using various techniques

11. Preparation of various culture media

12. Mass culture of cladocerans, copepods and rotifers.

Books Recommended

1. Bentley, P. J., Comparative Vertebrate Endocrinology, Cambridge
University Press, 2000.

2. Bond, C.E., Biology of Fishes, Saunders College Publishing
Philadelphia, 1979.

3. Brown, M.E., The Physiology of Fishes Vol. I, II. Academic Press,
1953 & 1957

4. C.I.F.R.I., Prawn Fisheries Bulletin No. 10, 1977.

5. Chakroff, M., Freshwater Fish Pond Culture and Management,
Scientific Publishers, 1987.

6. Datta-Munshi, J.S. & Hughes G. M., Air-breathing fishes of India,
Oxford and IBH Publ. Co. New Delhi, 1992.

7. Davis.H. S., Culture and Diseases of Game Fishes, University of
California Press, 1956

8. Duijn, C. V., Diseases of Fishes,:London Iliffe Books Ltd, 1967.

9. Evans,D.H., The Physiology of Fishes, CRC Press, 1998

10. Gopakumar, K., Singh, B.N. and Chitranshi, V.R. Fifty Years of
Fisheries Research in India, Fisheries Division Indian Council of
Agricultural Research, New Delhi, 2000.

11. Gorbman et al: Comparative Endocrinology, John Wiley & Sons,
New York, Chicheester, Brisbane

12. Hadley, M. E., Endocrinology, Prentice Hall, International Editions,
2000.

13. Hall,C. B., Ponds and Fish Culture, Agro Botanical Publishers, 1994

14. Hoar W.S. & Randall, D. J., Fish Physiology, Series Vol. I - XIV,
Academic Press

15. Hora, S. L. and Pillay, T.V. R., Handbook on Fish Culture in the Indo-
Pacific Region, Fisheries Division, Biology Branch, FAO, 1962.

16. Howard & Churchill, Canning technology. London

17. Huet, M., Textbook of Fish Culture, Breeding and Cultivation of
Fish, Fishing News (Books) Ltd., 1989.

18. Hughes, G. M. Comparative Physiology of Vertebrate Respiration,
Heinemann Educational Books Ltd., 1967

19. Jhingran, V.G. Fish and Fisheries of India. Hindustan Publishing
Corporation, New Delhi. 1985.

20. Khanna S. S. and H. R. Singh. A textbook of Fish Biology and
Fisheries, Narendra Publishing House, 2003

21. Kreuzer, R. ,Fishery products, FAO, Fishing News (Books) Ltd.,
England. 1974.

77 78



22 Kurian and Sebastian. Prawns and Prawn Fisheries of India.
Hindustan Publ. Co., 1976.

23. Lagler, K. F Studies in fresh water fishery biology 1950

24. Lagler, K. F., Bardach J.E., Miller R.R. and May Passino, D.R.
Ichthyology, John Wiley, 2003.

25. Nilsson, S. & Holmgren, S., Fish Physiology Recent Advances,
Croom Helm, London, 1986.

26. Norman, J. R. and Greenwood P. H. A History of Fishes, Third Ed.,
Ernest Benn Limited, London. 1975.

27. Norris, D. O., Vertebrate Endocrinology (2nd ed.), Academic Press,
1997.

28. Proceedings of International Symposium on Reproductive Physioloy
of fishes. 1982, 1987, 1991, 1995, 1999 (68) Piska R. S., Fisheries and
Aquaculture, Lahari Publications Hyderabad

29. Ribelin, W. E. & Migaki, G.,The Pathology of Fishes, The Univ. of
Wisconsin Press, 1975.

Rick Parker, Aquaculture Science, 2nd Edition, Delmar Thomson
Learning

30. Rounsfell, G.A. and Everhart, W. H., Fishery Science: It’s Methods
and Applications, John Wiley & Sons, Indian Reprint International
Books and Periodicals Supply Service, New Delhi 1985.

31. Santhanam, R. Fisheries Science, Daya Publishing House, 1990.

32. Singh, B. R. Advances in Fish Research, Vol. I and II Narendra
Publishing House, Delhi 1993 and 1997.

33. Srivastava, C.B.L. A Textbook of Fishery Science and Indian
Fisheries, Kitab Mahal. 1985

34. The Wealth of India, Raw Materials Vol. IV, Fish and Fisheries, CSIR,
1962.

M. SC.II ZOOLOGY

SEMESTER-IV

Project Work:

The subject of the project will be given to a student
independently on any topic belonging to Life sciences. The examinee
shall be required to produce three typed copies of project signed by
teacher in-charge and certified by the department as bonafide work of
him/her. Oral presentation is necessary to explain details there of the
project. Therefore, he/she is required to prepare transparencies for O.H.
P. or slides for slide projector, or power point program for L. C. D. projector
if available. The viva voce on the project shall be the part of interaction
among the examiner and the student presenting his/her project. Valuation
and marks will be submitted to the university.

Distribution of marks –

1. Project submission 80

2  Viva) 20

————————————————————

Total : 100 marks

————————————————————

*****

79 80
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NOTIFICATION 

No.  49 /2018               Date :  7th  June, 2018 
 
 Subject :  Implementation of  Syllabi of Various Courses / Subjects as per Semester and  

Credit  & Grade System in the Faculty of  Humanites. from the session 2018-2019 
and Onwards. 

 
 
  It is notified for general information of all concerned that, the authorities of the 
University has accepted Semester Credit & Grade System syllabi  of various Courses/ Subjects  
of  M.A. Part-II Semester-III & Semester – IV mentioned in column No.2 and which is to be 
implemented stagewise  from the session 2018-2019 and onwards,   with appendices as shown in 
column No.3 of the following table. 
 
                TABLE  
Sr.No. Course / Subjects      Appendices of the New Syllabi  
1                      2                                                                                      3.   
 
 M.A.Part-II  Semester – III & IV  
1.  English      The Syllabi prescribed for the Course   

M.A.Part-II  (English)  which is appended 
herewith as Appendix-A  

 
2.  Marathi      The Syllabi prescribed for the Course    

M.A.Part-II  (Marathi)  which is appended  
herewith as Appendix-B  

 
3.  Hindi      The Syllabi prescribed for the Course   M.A.  

Part-II  (Hindi),  which is appended herewith as 
Appendix-C  
 

4.  Translation Hindi     The Syllabi prescribed for the Course   M.A.  
Part-II  (Translation Hindi), which is appended 
herewith as Appendix-D  
 

5.   Sanskrit      The Syllabi prescribed for the Course  M.A.  
Part-II (Sanskrit) which is appended herewith as 
Appendix-E  
 

6.   Urdu      The Syllabi prescribed for the Course   
M.A.Part-II  (Urdu),  which is appended herewith 
as Appendix-F 

 
7.  Pali & Prakrit     The Syllabi prescribed for the Course  

M.A.Part-II  (Pali & Prakrit), which is  
appended herewith as Appendix-G  

 
8.   Music      The Syllabi prescribed for the Course  

M.A.Part-II  (Music), which is appended herewith 
as Appendix-H 

 
------------------------------------------------------------------------------------------------------------ 
  
 
                                                                                                                Sd/- 

Registrar  
                                                                                     Sant Gadge Baba Amravati University.  
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Appendix-A     
 M.A.II ENGLISH 

 Semester- III  
Compulsory/ Core Papers 

3.1  Indian Writing in English       

3.2   Critical Theory        
Elective Papers (Any Two) 

3.3       American Literature -I       

3.4        African, Afro-American, and Latin American Literature   

3.5        Classical Literature  
3.6        Pragmatics, Stylistics and Sociolinguistics      

3.7        Literature and Gender     

3.8        Shakespearean Studies  
3.9        Non-Fiction      

M.A.II ENGLISH 

Semester- IV  
Compulsory/ Core Papers 

4.1   Indian Writing in English       
4.2  Critical Theory       

                              Elective Papers (Any Two)   
4.3       American Literature -II      

4.4       Colonial and Post-Colonial Studies 
4.5      World Literature in English    

4.6       English Language Teaching 

4.7       Cultural Studies  
4.8      Translation Studies  
 4.9      Alternative Literature 

Internal structure of the Question Paper: 
Compulsory/ Core Paper-I: Indian Writing in English (Semester-III &IV) 

1) There shall be in all Five Compulsory  questions. 
2) The First question in each compulsory/Core paper will be for ‘Reference to the Context’ on the 
texts prescribed. There shall be 06 passages/paras/stanzas for explanation/analysis out of which FOUR 
have to be attempted each carrying   04 marks   
3) The Second question will have A and B Sections. Section-A comprises Short Notes. Three Short 
Notes will have to be attempted out of five each carrying 04 marks   
Section-B will be an objective type question to test student’s acquaintance with the authors and their 
works. This Section will carry 07 marks.  (Total No. of MCQs 07 x 01=07 Marks) 

4) The Third question will be Long Answer Question (LAQ) with an Internal choice. The students 
will have to attempt any One question out of two on Unit 1 carrying 15 marks.   
5) The Fourth question will be a Long Answer Question on Unit-II. Students will have to attempt 
any One question out of two carrying 15 marks.   
6) The Fifth question will also be a Long Answer Question on Unit-III. Students will have to 
attempt any One question out of two carrying 15 marks.   

Abstract   
  1st question Reference to the Context 4 out of 06 = 04 marks each    Total 16 Marks   
2nd question  A section Short Notes 03 out of 05 = 04 marks each               Total 12 Marks   

 B section Objective type questions 01 marks each                 07 Marks    
              Total 35 Marks   
3rd question LAQ  Unit 1 One out of Two carrying 15 marks     

4th question LAQ  Unit-II One out of Two carrying 15 marks      

 5th question LAQ  Unit-III One out of Two carrying 15 marks   
                                                   + Total 45 Marks   

=Total     80 Marks   
Compulsory/ Core Paper-II: Critical Theory (Semester-III &IV) 

1 There shall be in all SIX Compulsory  questions. 
2 The first question in this paper will be on critical analysis /contextual explanation on the texts prescribed. 

There shall be 06 passages / paras/ significant statements for explanation/analysis out of which FOUR 
have to be attempted each carrying   04 marks.   

3 The Second question will have A and B Sections. Section- A comprises of Short notes. Two Short notes 
will have to be attempted out of four each carrying 04 marks   
Section-B will be an objective type question to test student’s acquaintance with the authors and their 
works. This Section will carry 06 marks.  (Total No. of MCQs 06 x 01=06 Marks) 

BSC
Highlight
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4 The Third question will be Long Answer Question (LAQ) with an internal Choice. The students will have 
to attempt any One question out of two on Unit 1 carrying 15 marks.   

5 The Fourth question will be a Long Answer Question on Unit-II. Students will have to attempt any One 
question out of two carrying 15 marks.   

6 The Fifth question will also be a Long Answer Question on Unit-III. Students will have to attempt any 
One question out of two carrying 15 marks.   

7 The Sixth question will have Two Unseen (1 Poetic and 1 Prosaic) Passages for critical analysis. Students 
will have to attempt any One question carrying 05 marks.   

Abstract   
1st Question on Close Reading of the critical texts 4 out of 06 = 04 marks each   Total 16 Marks   
2nd Question  A section Short Notes 02 out of 04 = 04 marks each                           Total 08 Marks   

          B section 06 Objective type questions =06(01 marks each)                                  06 Marks          
            Total - 30 Marks   
3rd Question LAQ  Unit I One out of Two carrying 15 marks     

4th Question LAQ  Unit-II One out of Two carrying 15 marks      

 5th Question LAQ  Unit-III One out of Two carrying 15 marks   
6thestion   Two Unseen Poetic and Prosaic Passages 01 out of 02 carrying 05 marks   
 

 Total 50 Marks   
Total =  80 Marks  

Distribution of Marks for the Internal Assessment   
 

Maximum Marks   Assignment Seminar with PPT /Viva-Voce /Study Tour with 
Report Submission 

20 10 10 
 

 
Elective Papers: [For all Elective papers except 4.8 Translation Studies] 

1. There shall be in all Five Compulsory  questions. 
2. The first question will have two sections: Section A and Section B.   

a. Section-A comprises of Short Notes. A candidate will have to attempt any Three Short Notes out 
of six, each carrying 05 marks.   

b. Section B will be of Multiple Choice Question each carrying 01 mark.  
3. The Second question in the question paper will be a Long Answer Question (LAQ) based on  Unit I with 

an Internal Choice it will carry 15 Marks   
4. The Third LAQ (Long Answer Question) will be based on Unit 2 with an Internal choice, carrying 15 

marks.   
5. The Fourth Long Answer Question (LAQ) will be based on Unit-3 with an Internal choice, carrying 15 

marks.   
6. The Fifth Long Answer Question (LAQ) will be based on Unit-4 with an Internal choice, carrying 15 

marks 
Abstract   
 

1st  question on Section A  short Notes 03 out of 06  carrying  05 marks each        15 Marks   
 

 Section B Multiple Choice questions               05 marks   
Total 05 carrying 01 mark each                     Total –      20  Marks

   
 2nd  question Unit I LAQ with an Internal choice carrying 15 Marks               15 Marks   
 3rd question Unit II  LAQ with an Internal choice carrying 15 Marks                   15 Marks  
 4th   question Unit III  LAQ with an Internal choice carrying 15 Marks              15 Mark  
 5th   question Unit IV  LAQ with an Internal choice carrying 15 Marks               15 Mark 
 

Maximum Marks                Assignment Seminar with PPT /Viva-Voce /Study Tour with 
Report Submission 

20 10 10 
 

For Elective Paper - 4.8 Translation Studies  
1) There shall be in all Five Compulsory questions. 
2) The first question will have two sections, Section A and Section B.   

Section A  comprises of  Short Notes . A candidate will have to attempt any three Short Notes out of six  
each carrying 05 marks.   
Section B will be of Multiple Choice Question each carrying 01 mark.  
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3) The Second question in the question paper will be a Long Answer Question (LAQ) based on Unit 1 with 

an Internal Choice it will carry 15 Marks   
4) The third LAQ (Long Answer Question) will be based on Unit 2 with an Internal Choice, carrying 15 

marks.   
5) The Fourth Long Answer Question (LAQ) will be based on Unit-3 with an Internal Choice, carrying 15 

marks.   
6) The Fifth Long Answer Question (LAQ) will be based on the translation of a Literary Text (unseen 

prose/Poetry/official document/News article) from Marathi/Hindi to English or English to Marathi/Hindi  
with an Internal choice, carrying 15 marks 

 
Abstract   

1st  question on Section A  short Notes 03 out of 06  carrying  05 marks each        15 Marks   
 

 Section B Multiple Choice questions               05 marks   
Total 05 carrying 01 mark each              Total –            20  Marks 

  
2nd  question Unit 1 LAQ with an Internal Choice carrying 15 Marks              15 Marks   
3rd question Unit 2  LAQ with Internal Choice carrying 15 Marks                   15 Marks  
 4th   question Unit 3  LAQ with an Internal Choice carrying 15 Marks            15 Mark  
 5th   question Unit 4  LAQ with an Internal Choice carrying 15 Marks            15 Mark 
 

Maximum Marks                Assignment Seminar with PPT /Viva-Voce /Study Tour with 
Report Submission 

20 10 10 

 
M.A.II 

3rd   Semester  
Compulsory/ Core Papers  

3.1. Indian Writing in English – Paper I    
 Semester-III 
Unit I: Historical Background/Prose/Poetics 

a) The Winds of Change: 1857 to 1920, Independence and After: Poetry, Prose and 
Drama (from  M.K. Naik, A History of Indian English Literature, Sahitya Academy, 1982, reprint 2009) 
b) The Gandhian Whirlwind: 1920 to 1947, Independence and After: Fiction, Short Story (from  M. K. 
Naik,  A History of Indian English Literature, Sahitya Academy, 1982, reprint 2009) 
c) Jawaharlal Nehru – From Discovery of India, “The Epics, History, Tradition and Myth”, “The 
Mahabharat”, The Bhagwat Gita” , “The Old Indian Theatre” 
d) Rabindranath Tagore: What is Art? 

Unit II: Poetry-I  
a) Henry Derozio: 1) The Harp of India, 2) India-My Country 3) To the Pupils of the Hindu College 
b)Toru Dutt: 1) Lakshman 2) The Lotus 3) Our Casuarina Tree  4) Sita 
c) Tagore: Gitanjali ( Poem no.1 to 11, 35, 69, 73, 103) 
d) Sri Aurobindo: 1) The Pilgrim of the Night 2) The Stone Goddess 3) Surreal 
Science (An Anthology of Commonwealth Poetry) edited by C D Narasimhaiah, Macmillan, 1990) 
e) Dom Moraes: 1) Letter to my Mother 2) Future Plans 
 
Unit III: Novel  

a) Raja Rao: Kanthapura  
b) Khuswant Singh: Train to Pakistan  
c) Arundhati Roy: The God of Small Things 
d) Amitav Ghosh: The Shadow Lines 

 
 Prescribed Texts: For Unit -I  
 

 M. K., Naik. A History of Indian English Literature. New Delhi: SahityaAkademi, New Delhi, 2009. 
 G. N., Devy. Indian Literary Criticism: Theory and Interpretation. New Delhi:Orient BlackSwan, 2010 

 
Suggested Readings: 
 
Mehrotra, A. K. An Illustrated History of Indian Literature in English. New Delhi: Permanent Black, 
2003. 
Mukherjee, Meenakshi. Twice born fiction.Arnold-Heinemann Publishers (India), 1974. 
Ramakrishnan, E. V. ed. Narrating India: The Novel in Search of the Nation. New Delhi: 
SahityaAkademi, 2005. 
Ranveendran, P. P. ‘Genealogies of Indian Literature’. In Economic and Political Weekly.Vol. 41. 
No. 25. June 24-26, 2006. 
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Jain, Jasbir. Colonial Encounter: Henry Derozio. Mysore: C C L R, 1982. 
Dwivedi A. N. Toru Dutt. New Delhi: Arnold-Heinemann, 1977. 
Anand, Mulk Raj. The Kind Emperor’s English or The Role of the English Language in Free India. 
Bombay: Hind Kitabs, 1947. 
Iyengar, K. R. Srinivasa. Indian Writing in English. Revised edition, New Delhi:Sterling, 1962. 
M. K., Naik. A History of Indian English Literature. New Delhi: SahityaAkademi, New 
Delhi, 2009. 
Mulk Raj Anand: Untouchable. New Delhi: Pearson Longman, 2009. 
AmitavGhosh. The Hungry Tide. New Delhi: Orient Longman, 2000 
Devy, GN. After Amnesia: Tradition and Change in Indian Literary Criticism. 
Bombay: Orient Longman,1992.---. Ed. Indian Literary Criticism:  Theory 
and Interpretation. Hyderabad: Orient Longman, 2002. 
Kapoor, Kapil. Literary Theory: Indian Conceptual Framework. New Delhi: West Press, 1998. 
Limbale, Sharankumar. Towards an Aesthetic of Dalit Literature. Hyderabad: Orient Longman, 2004. 
Mukherjee, Sujit. A Dictionary of Indian Literature.Vol I (Beginnings to 1850). Hyderabad: Orient Longman, 
1998. 
---. Towards a Literary History of India.Simla : Indian Institute of Advanced Study, 1975. 
---. Translation as Discovery. 1981. Hyderabad: Orient Longman, 1994. 
---. Translation as Recovery. New Delhi: Pencraft, 2004. 
Paniker, Ayyappa. Indian Narratology. New Delhi: Indira Gandhi Centre for the Arts, 2003. 
Radhakrishnan, S.The Hindu View of Life. 1926. New Delhi: Harper Collins, 2014. 
Rege, Sharmila. Writing Caste,Writing Gender: Reading Dalit Women’s Testimonios. New Delhi: 
Zuban, 2006. 
Satchidanandan, K, ed. Signatures: One Hundred Indian Poets. Rev ed. New Delhi: National Book 
Trust, 2003. 
 
3.2. Critical Theory – Paper II   
Semester-III  
Unit I: Classical Theories 
Plato: Republic (Books -X), and Ion 
Aristotle:  Poetics (Chapter no.1, 2, 3,4, 5, 6,7, 8, 9,23, 24, 25, and 26), Translated by S.H. Butcher. 
Horace: Ars Poetica  
Longinus: On the Sublime 
Unit II: Neo-Classical and Romantic Theories 
John Dryden: An Essay of Dramatic Poesy 
Alexander Pope:  An Essay on Criticism (Part-I & II) 
William Wordsworth: Preface to Lyrical Ballads 
Samuel Taylor Coleridge: Biographia  Literaria (Chapters 12, 13, 14 and 17) 
Unit III: Victorian, Modern, & Archetypal Theories  
Matthew Arnold: The Functions of Criticism at the Present Time 
T. S. Eliot:  ‘Tradition and Individual Talent’ &‘The Metaphysical Poets’ 
I. A. Richards: The Four Kinds of Meaning  
Northrope Frye: The Archetypes of Literature 
Prescribed Texts: 
 David Lodge: Modern Criticism and Theory(Longman :2008) with ISBN-13: 978-0582784543 or 

ISBN-10: 0582784549 
 Lodge, David and Nigel Wood, eds. 1998. Modern Criticism and Theory: A Reader. Essex: Pearson Education 

Limited. 
  Raman Selden: The Theory of Criticism: From Plato to the Present (Reader) Paperback : 1988  
 David Lodge :Twentieth Century Literary Criticism: A Reader (Paperback – 1972) 
 Waterfield, Robin Plato: Republic. Translated, with notes and an introduction. Oxford: Oxford World's 

Classics. (1994).   
Suggested Readings: 
Bennett, Tony. 1979. Formalism and Marxism. London: Methuen. 
Brannigan, John. 1998. New Historicism and Cultural Materialism. London: 
Macmillan. 
Connor, Steven. 1997. Postmodernist Culture: An Introduction to Theories of the 
Contemporary, 2nd edn. Oxford: Blackwell. 
Culler, Jonathan. 1983. On Deconstruction: Theory and Criticism After Structuralism. 
London: Routledge and Kegan Paul. 
Eagleton, Terry. 1976. Marxism and Literary Criticism. London: Routledge. 
Gallagher, Catherine and Stephen Greenblatt. 2000. Practising New Historicism. 
Chicago: University of Chicago Press. 
Mulhern, Francis, ed. 1992. Contemporary Marxist Literary Criticism. London: 
Longman. 
Norris, Christopher. 2002. Deconstruction: Theory and Practice. New York: Routledge. 
Veeser, H. Aram, ed. 1994. The New Historicism Reader. New York: Routledge. 
Humphry House Aristotle’s poetics(Oxford, 1955). 
Rene Wellek A History of Modern Criticism, 1750-1950.The Romantic Age 
(Jonathan Cape 1955). 
Mary Warnock Imagination (Faber, 1976). 
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J.A.Chapman Wordsworth and Literary Criticism (London, 1931). 
R.L.BretedS.T.Coleridge (London, 1971). 
I.A.Richards Coleridge on Imagination (Rout ledge, 1955). 
I.A.Richards Principles of literary Criticism (1952). 
I.A.Richards Practical criticism (1929). 
T.S.Eliot Selected Essays (Faber, 1932). 
T.S.EliotThe Use of Poetry and the Use of Criticism (Faber, 1933). 
Northrop Frye Anatomy of Criticism: Four Essays (Princeton, 1957). 
Cleanth Brooks Modern Poetry and the Tradition (1939). 
Cleanth Brooks Understanding Poetry (1938). 
Robert Penn Warren 
David Daiches Critical Approaches to Literature (1956). 
Wimsatt and Brooks Literary Criticism: A Short History (1956). 
Patricia Waugh Literary theory and Criticism (Oxford, 2006). 
M A R Habib Modern Literary Criticism and theory 
Peter Barry Beginning Theory 
Francis Korn Elementary Structures Reconsidered:Levi-Strauss on 
Kinship (Routledge) 
Adams and Searle Critical Theory Since 1965 
Boris Wiseman Introducing Levi Strauss and Structural Anthropology 

Elective Papers 
3.3 American Literature-I 
Semester-III 
Unit-I:  

Nathaniel Hawthorne: The Scarlet Letter 
Mark Twain: The Adventures of Huckleberry Finn 
Herman Melville: Moby-Dick  
Unit-II:  
 Henry David Thoreau: Walden 

  Ralph Waldo Emerson: American Scholar  
 Edgar Allen Poe: ‘The Fall of the House of Mr. Usher’ 
Unit III: 

Walt Whitman: i) “Song of Myself”, Book III (From ‘Leaves of Grass’) 
 ii) “Captain! My Captain!” iii) “When Lilacs Last in the Dooryard Bloom’d 
Emily Dickinson: i) “After Great Pain a Formal Feeling Comes” ii) “I Heard a Fly Buzz” 
iii) “This is my letter to the World”, iv) Success is Counted Sweetest’ 
Robert Frost: ‘Mending Wall’, ‘The Road Not Taken’, ‘Birches’, ‘After Apple Picking’ 
Unit IV: Eugene O’Neill: The Emperor Jones 
                 Arthur Miller: Death of a Salesman 
                Tennessee Williams: A Streetcar Named Desire 
 

Suggested Readings: 
Gay Wilson Arlen,  The Solitary Singer: A critical Biography of Walt Whitman 
(New York: Macmillan, 1955). 
Milton Hindus Leaves of Grass: One Hundred Years After (Stanford University Press, 1955). 
G. F. Witcher This Was a Poet: A Critical Biography of Emily Dickson(1947). 
Richard Cheese Emily Dickson (1951). 
Henry James Hawthorne (1879). 
Hyatt H waqqoner Hawthorne: A Critical Study(1962). 
Yvor Winter Maule’s Curse (1938). 
Walter Blair Mark Twain and Huck Finn (California University Press,1960). 
Richard Letts Huckleberry Finn and His Critics (New York: Macmillan,1962). 
Virginia Floyd The Plays of Eugene O’Neill: A New Assessment (1985). 
Sophus K. Winther Eugene O’Neill: A Critical Study (1934) 
W E B Du Bois The Souls of Black Folk 
Ford, Boris (ed.). The New Pelican Guide to English Literature, Vol.9: American 
Literature. London: Penguin, 1995. 
Gray, Richard. A History of American Literature. 2nd ed. Chichester, West Sussex:Blackwell, 2012. 
Crane, Gregg. The Cambridge Introduction to the 19th Century American Novel. 
Cambridge: CUP, 2007. 
Lauter, Paul (ed.). A Companion to American Literature and Culture. Oxford: Blackwell, 
2010. 
Millington, Richard H., Ed. The Cambridge Companion to Nathaniel Hawthorne. 
Cambridge: CUP, 2004. 
Weinstein, Cindy, Ed. The Cambridge Companion to Harriet Beecher Stowe. Cambridge:CUP, 2004. 
 
3.4 African, Afro-American, and Latin American Literature 
Semester-III  
Unit I: 
Chinua Achebe: Things Fall Apart 
 Harriet Beecher Stowe: Uncle Tom’s Cabin 
Tony Morrison: The Bluest Eye 



------------------------------------------------------------------------------------------------------------------------------------------ 
    SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE -  2018  -  PART TWO - 212 
------------------------------------------------------------------------------------------------------------------------------------------ 

Unit II: 
NgũgĩwaThiong'o: A Grain of Wheat  
Richard Wright:Native Son 
Alice Walker: The Color Purple 
Unit III: 
Langston Hughes: ‘Dreams Deferred,’ ‘As I Grow Older,’ Advertisement for the Woldorf Astoria,’ ‘The Negro 
Mother,’ The Negro Speaks of Rivers’  
Martin Luther King: ‘I Have a Dream’: Text of Public Speech delivered on August 28, 1963 at the Lincoln 
Memorial, Washington DC during the Civil Rights March 
J. M. Coetzee: Life & Times of Michael K  
 Unit IV:  
Gabriel Okara: 1)The Call of the River Nun, 2)Little Snake and Little Frog 
Wole Soyinka:The Lion and the Jewel 
Gabriel García Márquez : Love in the Time of Cholera  
 
Suggested Readings: 
 
B. Ashcroft, G. Griffiths and H. Tiffin: The Empire Writes Back, Theory and Practice in PostColonial Literature 
2. Rubin, David. After the Raj: British Novels of India Since 1947. 
3. Anupam, Adesh Pal. Decolonization: A Search for Alternatives Nagar and Tapas. 
4. Madan, InderNath. Premchand,. 
5. Dhawan, R.K., ed. Commonwealth Fiction. 
6. Islam, Shamsul. Kipling’s Law: A Study of His Philosophy of Life. 
7. Wurgaft, Lewis D. The Imperial Imagination: Magic and Myth in Kipling’s India 
8. Dillam, G.D. The Novels of Chinua Achebe 
9.Loomba, Ania. Colonialism/ Post Colonialism. 
10. Howells, Caroll Ann. Jean Rhys. 
11. Thomas, Sue. The Worlding of Jean Rhys. 
12. Thieme, John. Derek Walcolt. 
13.Sawhney, Brajesh. Studies in the Literary Achievement of Louise Erdrich, Native American Writer: Fifteen 
Critical Essays. 
14.Gay Wilson Arlen,  The Solitary Singer: A critical Biography of Walt Whitman 
(New York: Macmillan, 1955). 
15.Milton Hindus Leaves of Grass: One Hundred Years After (Stanford University Press, 1955). 
16.G. F. Witcher This Was a Poet: A Critical Biography of Emily Dickson(1947). 
17. Richard Cheese Emily Dickson (1951). 
18. Henry James Hawthorne (1879). 
19. Hyatt H waqqoner Hawthorne: A Critical Study(1962). 
20. Yvor Winter Maule’s Curse (1938). 
21. Walter Blair Mark Twain and Huck Finn (California University Press,1960). 
22. Richard Letts Huckleberry Finn and His Critics (New York: Macmillan,1962). 
23.Virginia Floyd The Plays of Eugene O’Neill: A New Assessment (1985). 
24.  Sophus K. Winther Eugene O’Neill: A Critical Study (1934) 
25. W E B Du Bois The Souls of Black Folk 
26. Ford, Boris (ed.). The New Pelican Guide to English Literature, Vol.9: American Literature. London: Penguin, 
1995. 
27. Gray, Richard. A History of American Literature. 2nd Ed.. Chichester, West Sussex:Blackwell, 2012. 
28. Crane, Gregg. The Cambridge Introduction to the 19th Century American Novel.Cambridge: CUP, 2007. 
29. Lauter, Paul (ed.). A Companion to American Literature and Culture. Oxford: Blackwell,2010. 
30. Millington, Richard H., Ed. The Cambridge Companion to Nathaniel Hawthorne.Cambridge: CUP, 2004. 
31. Weinstein, Cindy, Ed. The Cambridge Companion to Harriet Beecher Stowe. Cambridge:CUP, 2004. 
 
3.5 Classical Literature  
 
Unit I:  
1. Sophocles: Oedipus Rex  
2.Euripides: The Bacchae 
3.Terence: The Self Tormentor (Heauton Timorumenos) 
Unit II:  
1. Homer: The Iliad 
2.Virgil:Aeneid 
3.Plato: Meno 
Unit III:  
1.Seneca: Daughters of Troy (The Trojan Women) 
2. Aristophanes: The Frogs 
3.St. Augustine: Confessions 
Unit IV:  
1.Aeschylus: Prometheus Unbound 
2. Dante: The Divine Comedy: ‘Inferno’ 
3. Pindar–Odes (Selected Poems from Pindar: The Complete Odes. Translated by Anthony Verity. Oxford: OUP, 
2007.) 
a. Olympian: 1 to 3 
b. Pythians: 1 to 3 
c. Nemeans: 1 to 3 
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Suggested Readings: 
H.VanThiel 1996, A Commentary on Three Translations 
World Classics(Oxford) Translations of Greek and Roman Classics 
Everyman‟s Library Editions Translations of Greek and Roman Classics 
H.J.RoseA Handbook of Greek Mythology 
Gilbert Norwood Greek Tragedy  
H.D.F Kitto Greek Tragedy (Methuen, 1939 ) 
Casebook Tragedy: Development in Criticism 
The Cambridge Companion to Greek Tragedy 
B.M.W Knox The Heroic Temper: Studies in Sophoclean Tragedy 
Greek Drama: Aeschylus, Sophocles ,Euripedes, Aristophenes 
Bantan Book, 1965) 
W.F.Jackson Knight TheAeneid of Virgil (Penguin, 1960) 
Gilbert Murray Ancient Greek Literature (Heinemann) 
C.M. Bowra Ancient Greek Literature (Home University library) 
J.W. Mackail Latin Literature (Murray)Virgil The Eclogues and The Georgics(translator R.C.) 
 

3.6 Pragmatics, Stylistics and Sociolinguistics 
Unit-I- Fundamentals of Pragmatics  
 i) Origin and Journey of Pragmatics 
 ii) Definitions of Pragmatics 
iii) Semantics vs. Pragmatics 
iv) Component vs. Perspective 
 v) Principles vs. rules  
Principles of Pragmatics  
 i) The Cooperative Principle and its Maxims 
 ii) The Politeness Principle and its Maxims 
iii) Trade off Relationship between Cooperative Principle and Politeness Principle iv) Relevance Theory of 
Sperber and Wilson v) The Concept of ‘Face’, Positive and Negative Face 
Unit-II- Important Concepts in Pragmatics 
 A) Implicature vs Explicature 
 B) Context and Conversation 
 (i) Utterer and Interpreter, (ii) The Mental World, (iii) The Social World(iv) The Physical World 
 C) Deixis i) Time Deixis ii) Place Deixisiii) Person Deixisiv) DiscourseDeixis v) Social Deixis 
Unit III: Stylistics:  
Ordinary language and language of literature; foregrounding- deviations andparallelism; analyising metaphor 
Unit IV: Sociolinguistics: 
Language and society, Speech community, Varieties- languages, dialect, register, 
style; Language contact- pidgin, creole, diglossia, code mixing, code switching 
and borrowing 
Recommended Reading: 

 R.A. Hudson – Sociolinguistics 
 Levinson, S. C. (1983), Pragmatics, Cambridge: CUP. 
 Leech, Geoffrey (1974) Semantics, Penguin: Harmondsworth. 
 Leech, Geoffrey (1980) Explorations in Semantics and Pragmatics, Amsterdam:John Benjamins. 
 Lyons, John (1977) Semantics, (Vol. 1 and Vol. 2) Cambridge: CUP. 
 Palmer, F.R. (1981) Semantics, Cambridge, CUP. 
 Hurford, J.R., Heasley, B. &Smith M. B. (1983) Semantics : ACoursebook , Cambridge: CUP. 6. 
 Kennedy, G. (2011) Structure and Meaning in English, New Delhi: Pearson 7. Syal, 
 Pushpinder.& Jindal D.V. (2001) An Introduction to Linguistics : 
 Language, Grammar and Semantics, New delhi : Prentice Hall of India 
 Cruse, Allan, (2004) Meaning in Language : An Introduction to Semantics and Pragmatics, New York : OUP. 
 Saeed, John (2003) Semantics, Oxford : Blackwell Publishing. 
 Thakur, D. (1999) Linguistics Simplified : Semantics, Patna : BharatiBhavan 
 Cruse, D. A. (1986) Lexical Semantics, Cambridge: CUP. 
 Austin, J. L. (1962), How to Do Things with Words, Oxford: Clarendon Press. 
 Brown, G. and G. Yule (1983), Discourse Analysis, Cambridge: CUP. 
 Brown, p. and Levinson, S. C. (1987), ‘Politeness: Some Universals’ in  Language Usage, Cambridge: CUP 
 Fowler, Roger – Literature as Social Discourse 
 Grundy, Peter (2000), Doing Pragmatics, London: Edward Arnold. 
 Leech, G. N. (1983), Principles of Pragmatics, London: Longman. 
 Mey, Jacob L. (1993), Pragmatics: An Introduction, Oxford: Blackwell. 
 [Revised edition is available and is preferred.] 
 Schiffrin, D. (1994) Approaches to Discourse, Oxford: Blackwell. 
 Searle, J. R. (1969), Speech Acts, Cambridge: CUP 
 John Lyons – Language and Linguistics – An Introduction : CUP 
 Sperber, D. & Wilson, D. (1986), Relevance: Communication and Cognition, Oxford: Basil Blackwell. 
 Verschueren, Jef (1995), Handbook of Pragmatics, Amsterdam: John Benjamins. 
 Verschueren, Jef (1999), Understanding Pragmatics, London: Arnold. 
 Yule, George (1996), Pragmatics, Oxford: OUP 
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3.7 Literature and Gender 
Unit I: 
 Mary Wollstonecraft: A Vindication of the Rights of Woman 
Tarabai Shinde: “Stree-Purush Tulna” in Translation by Rosalind Hanlon. 
Kate Millet:  Sexual Politics 
Unit II: 
Virginia Woolf: A Room of One’s Own  
Simone de Beauvoir: The Second Sex (Volume 1, Chapter-1 to 3) 
Judith Butler’s “Subjects of Sex/Gender/Desire” from Judith Butler: Gender Trouble: Feminism and the 
Subversion of Identity 
Unit III: 
Ashwini Sukthanker : Facing the Mirror “Introduction”  & Selected Pieces: ‘Words, Yours and Mine’; ‘The Point 
of Madness’; ‘Closeted in a Triangle’; ‘Tired of the Broom’; ‘Silence and Invisibility’; ‘Chakra/Circle’; ‘You call 
me Unique..?; 
Eve Kosofsky Sedgwick: “Introduction : Axiomatic” from Between Men: English Literature and Male 
Homosocial Desire 
Jeanette Winterson: Oranges Are Not the Only Fruit 
Unit IV:  
Baby Kamble : The Prison We Broke  
Arundhati Roy: The Ministry of Utmost Happiness 
Shashi Deshpande : That Long Silence 
  
Prescribed Text: 
Ashwini Sukthanker, ed., ‘Facing the Mirror’ ; Penguin Books India, New Delhi: 1999 (ISBN: 10987654321) 
Eve Kosofsky Sedgwick: Between Men: English Literature and Male Homosocial Desire, Columbia University 
Press, New York 
Recommended  Reading:  
1. Walker, Alice. “The Colour Purple” Orion Publishing Group, 2004. (ISBN 9780753818923)  
2. O'Hanlon, Rosalind. 2000. A Comparison Between Women and Men : Tarabai Shinde and the Critique of 
Gender Relations in Colonial India. Delhi, Oxford University Press, 2000, ISBN 0-19-564736-X.  
3. Shinde, Tarabai. 1882. Stri purush tulana. (Translated by Maya Pandit). In S. Tharu and K. Lalita (Eds.) 
"Women writing in India. 600 B.C. to the present. Volume I: 600 B.C. to the early 20th century". The City 
University of New York City : The Feminist Press.  
4. Kamble, Baby. 2009. The Prisons We Broke.Trans by Maya Pandit from Marathi Jina Amucha.new Delhi: 
Orient Black Swan,Print. 
 5. Deshpande, Shashi.The Stone Women.  
6. Rich, Adrienne. 2003. Fact of a Doorframe - Poems 1950-2001 Rev Paperback – Import, 7 Jan W.Norten and 
Company, New York .  
7. Kalia Mamta. 1978. Poems 78 Culcutta: Writers Workshop. 
 8. Kalia Mamta. 1979.Poems 79 Culcutta: Writers Workshop.  
9. Kalia Mamta. 1970. Tribute to Papa and Other Poems, Culcutta: Writers Workshop.  
10. Ariel Levy: Female Chauvinist Pigs: Women and the Rise of Raunch Culture; Free Press, 2005 ISBN: 0-7432-
4989-5 
10. Links - wikipedia.org 
 11. Jstor.org  
12. Rereadinglives.blogspots.com  
13. Live Journal Inc  
14. www.nybooks.com  
15. www.cse.iitk.ac.in 
16. www.inscribethebreath.com 
17. www.wofford.edu 
18. Sashbora.wordpress.com  
 
3.8 Shakespearean Studies  
Unit:I Tragedy & History 
a) Hamlet 
b) Romeo and Juliet 
c) Henry IV Part I 
Unit: II Comedy & Tragi-comedy  
a) Twelfth Night 
b) The Tempest 
c) Measure for Measure 
Unit:III Poems  
a) The Rape of Lucrece 
b) Venus and Adonis 
c) Sonnets: 01,03,18, 19, 27, 65, 75, 80, 104,116, 129, 130 
Unit:IV Criticism 
a) A.C Bradley’s Shakesperean Tragedy ( Lectures on Hamlet and Othello only)  
b) T.S. Eliot’s‘ Hamlet and his Problems’ 
c) Stephen Greenblatt:  From the book “ Renaissance Self  Fashioning” : Introduction and The                    
                                       Improvisation of Power 

http://www.nybooks.com
http://www.cse.iitk.ac.in
http://www.inscribethebreath.com
http://www.wofford.edu
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Suggested Readings: 
 
1. Barber, C.L. Shakespeare’s Festive Comedy: A Study of Dramatic Form and its         
Relation to Socila Custom. Princeton, Princeton University Press, 1959. 
 2. Bentley, Eric. The Life of Drama. London Methuen& Co. 1965.  
3. Boulton, Marjorie. The Anatomy of Drama. New Delhi, Routledge and Kegan 
Paul, 1960. 
 4. Bradley, A.C. Shakespearean Tragedy, London, Macmillan, 1983.  
5. Esslin, Martin. An Anatomy of Drama. London, Temple Smith, 1976.  
6. Halliwell, Stephen. (trans and commentary. The Poetics of Aristotle. London, 
Duckworth, 1987. 
 7. Nicoll, Allardyee. The Theater of Dramatic Theory. Bristol: George, G. Harrap 
& Co. Ltd., 1962. 8. Nietzsche, Friedrich. The Birth of Tragedy. trans. Douglas 
Smith, Oxford,  Oxford University Press, 2000.  
9. Oscar Brockett, History of the Theatre, 7th ed., Holt, Rinehart & Winston, NY, 
1995 
10. Shepherd, Simon and Womack, Peter. English Drama: A Cultural History. 
Oxford, Blackwell, 1996.  
11. Stantori, Sarah and Banham,Martin. eds. Cambridge Paperback Guide to 
Theatre, Cambridge University Press ,1996.  
12. White, Martin. Renaissance Drama in Action: An Introduction to Aspects of 
Theatre Practice and Performance. London, Routledge, 1988.  
13. Wickham, Glynne. A History of the Theatre, 2nd edition, London, Phaidon, 
2007. 
14. Charney, Maurice (2000). Shakespeare on Love & Lust. New York: Columbia 
University Press.  
15.Halliday, F. E. (1964). A Shakespeare Companion 1564–1964. Baltimore: 
Penguin. 
16. Drabble, Margaret. The Oxford Companion to English Literature, Fifth Edition. 
Oxford University Press (1985). ISBN 978-0198661306. 
17.Kolin, Philip C. Venus and Adonis: Critical Essays. Routledge 
(2013). ISBN 9781136744310 
18.a)Bullough, Geoffrey. Narrative and Dramatic Sources of Shakespeare: Early 
Comedies, Poems, Romeo and Juliet. Columbia University Press (1957). Page 162 
18.b)Duncan-Jones, Katherine. Woudhuysen, H. R. eds. Shakespeare, 
William. Shakespeare's Poems: Third Series. Arden Shakespeare. (28 September 
2007 
19."Why is the RSC staging Venus and Adonis with marionettes?". the Guardian. 
20. Venus and Adonis at the [Boston Metro Opera] Archived 1 February 2014 at 
the Wayback Machine. 
21. Review by Stephanie Lysaght in LA Weekly, 31 August 2006. 
22.Shakespeare, William (1609). Shake-speares Sonnets: Never Before Imprinted. 
London: Thomas Thorpe. 
23.Lee, Sidney, ed. (1905). Shakespeares Sonnets: Being a reproduction in facsimile of 
the first edition. Oxford: Clarendon Press. OCLC 458829162. 
24.Alden, Raymond Macdonald, ed. (1916). The Sonnets of Shakespeare. 
Boston: Houghton Mifflin Company. OCLC 234756. 
25. Rollins, Hyder Edward, ed. (1944). A New Variorum Edition of Shakespeare: The 
Sonnets [2 Volumes]. Philadelphia: J. B. Lippincott & Co. 26.Atkins, Carl D., ed. 
(2007). Shakespeare's Sonnets: With Three Hundred Years of Commentary. 
Madison: Fairleigh Dickinson University Press.  
27.Burrow, Colin, ed. (2002). The Complete Sonnets and Poems. The Oxford 
Shakespeare. Oxford: Oxford University Press.  
28.Duncan-Jones, Katherine, ed. (2010) [1st ed. 1997]. Shakespeare's Sonnets. The 
Arden Shakespeare, Third Series (Rev. ed.). London: Bloomsbury. 
29.Evans, G. Blakemore, ed. (1996). The Sonnets. The New Cambridge Shakespeare. 
Cambridge: Cambridge University Press.  
30.Kerrigan, John, ed. (1995) [1st ed. 1986]. The Sonnets ; and, A Lover's 
Complaint. New Penguin Shakespeare (Rev. ed.). Penguin Books.  
31.Mowat, Barbara A.; Werstine, Paul, eds. (2006). Shakespeare's Sonnets & 
Poems. Folger Shakespeare Library. New York: Washington Square Press.  
32.Orgel, Stephen, ed. (2001). The Sonnets. The Pelican Shakespeare (Rev. ed.). New 
York: Penguin Books. ISBN 978-0140714531. OCLC 46683809. 
33.Vendler, Helen, ed. (1997). The Art of Shakespeare's Sonnets. Cambridge, MA: The 
Belknap Press of Harvard University Press. ISBN 0-674-63712-7.  
34. K.M. Newton  Twentieth Century Literary Theory ; Macmillan Publishers, 1997 
35. Stephen Greenblatt:  From the book “ Renaissance Self  Fashioning”, 
University    
     of Chicago Press, 2005 
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3.9         Non-Fiction   
Unit:I 
a) Immanuel Kant: ‘What is an Enlightenment?’ 
b)Rousseau: The Social Contract  
c) Nietzsche: On Truth and Lie in an Extra-Moral Sense 
Unit:II 
a) Charles Darwin : From “The Origin of Species” (Introduction & Chapters-I II, III) 
c) Karl Marx: Capital, Volume-I, Part-I, Chapter-I: Commodities 
c) Sigmund Freud: The Interpretation of Dreams, Translated by James Strachery, The following Chapters: I. THE 
SCIENTIFIC LITERAUTRE DEALING WITH THE PROBLEMS OF DREAMS 
II. THE METHOD OF INTERPRETING DREAMS: AN ANALYSIS OF A SPECIMEN DREAM 
III. A DREAM IS THE FULFILLMENT OF A WISH  
V. THE MATERIAL AND SOURCES OF DREAMS 
VI.THE DREAM –WORK (A) The Work of Condensation, (B) The Work of Displacement 
Unit:III 
a) Jean-Paul Sartre`: ‘Being and Nothingness’- Selected pieces (Introduction: The Pursuit of Being & Part One The  
Problem of Nothingness Chapter One. The Origin of Negation , The Question II., Negations III, The Dialectical 
Concept of Nothingness  IV. The Phenomenological Concept of Nothingness  V. The Origin of Nothingness  
Chapter Two. Bad Faith  I. Bad Faith and Falsehood  II. Patterns of Bad Faith III. The "Faith" of Bad Faith) 
b) Naomi Wolf : The Beauty Myth 
c) Richard Dawkins: The God Delusion 
Unit:IV 
a) B.R. Ambedkar: Annihilation of Caste. New Delhi: Bluemoon publishers, 2000. 
b) Amartya Sen: An Argumentative Indian 
c) Malay Chaudhari & Arindham Chaudhari: The Great Indian Dream  
  
Suggested Readings: 
1. Ambedkar, Dr. Babasaheb. Castes in India: Their Mechanism, Genesis and 
Development. Indian Antiquary. Vol. XLI. May 1917. 
 2. B.R. Ambedkar: Annihilation of Caste. New Delhi: Bluemoon publishers, 2000. 
 3. Buckler, William E. The Victorian Imagination: Essays in Aesthetic 
Exploration, Harvester 
 4. Gordon, Ian A. The Movement of English Prose. London: Longman Group 
 5. Gross, John. The Oxford Book of Essays, OUP 
 6. Jones, Edmund. English Critical Essays: Nineteenth Century. OUP. 7. Mill, John 
Stuart. The Subjection of Women. London: Longmans, 1869 
 8. Montaigne, Michel de. Essays of Montaigne.Vol. 1, Trans. Charles Cotton, 
Penguin, 2006  
9. Russell, Bertrand. Free Thought and Official Propaganda. New York: B.W. 
Huebschinc, 1922  
10. Snow, C. P. The Two Cultures and a Second Look.CUP, 1959.  
11. The Pelican Book of English Prose, Vol. 2 (1780 to the Present) 
 12. Walker, Hugh. The English Essays and Essayists, Dent & Sons Ltd, London 
 
4.1. Indian Writing in English – Compulsory Paper I    
Semester-IV 
Unit I: Poetry-II 

a. Nissim Ezekiel: 1) Background, Casually, 2) Enterprise 3) Poet, Lover, Birdwatcher 4) Goodbye Party 
for Miss Pushpa T. S. 

b. Kamala Das: An Introduction, The Old Playhouse, The Dance of the Eunuchs 
c. A. K. Ramanujan: Obituary ( from An Anthology of Commonwealth Poetry) 
d. Jayant Mahapatra: Dawn at Puri 
e. Imtiyaz Dharker: Purdah I 
f. Syed Ammanuddin: Don’t Call me Indo-Anglian (An Anthology of Commonwealth Poetry) 

Unit II: Drama 
Girish Karnard: Tughlaq (New Delhi: OUP, 2012) 
Vijay Tendulkar : Silence! The Court is in Session  
Mahesh Dattani. Final Solutions 
Dina Mehta: Brides are not for Burning  
Unit III: Indian Literary Criticism: Theory and Interpretation 

a) Bharatamuni: On Natya and Rasa: Aesthetics of Dramatic Experience: From the Natya Shastra (3rd 
century or  older) 
 b) Balkrishna Sitaram Mardhekar: Poetry and Aesthetic Theory (1954) 
c) Gayatri Chakravorty Spivak: A Literary Represeantation of the Subaltern: Mahashweta Devi’s 
Stanadayini(1987) 
d) Aijaz Ahmad: Orientalism and After: Ambivalence & Cosmopolitan Location in the Work of Edward 
Said (1992) 

Prescribed Texts: For Unit -III 
 G. N., Devy. Indian Literary Criticism: Theory and Interpretation. New Delhi:Orient BlackSwan, 2010 

 



------------------------------------------------------------------------------------------------------------------------------------------ 
    SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE -  2018  -  PART TWO - 217 
------------------------------------------------------------------------------------------------------------------------------------------ 

Suggested Readings: 
Mehrotra, A. K. An Illustrated History of Indian Literature in English. New Delhi: Permanent Black, 
2003. 
Mukherjee, Meenakshi. Twice born fiction.Arnold-Heinemann Publishers (India), 1974. 
Ramakrishnan, E. V. ed. Narrating India: The Novel in Search of the Nation. New Delhi: 
SahityaAkademi, 2005. 
Ranveendran, P. P. ‘Genealogies of Indian Literature’. In Economic and Political Weekly.Vol. 41. 
No. 25. June 24-26, 2006. 
Jain, Jasbir. Colonial Encounter: Henry Derozio. Mysore: C C L R, 1982. 
Dwivedi A. N. Toru Dutt. New Delhi: Arnold-Heinemann, 1977. 
Anand, Mulk Raj. The Kind Emperor’s English or The Role of the English Language in Free India. 
Bombay: Hind Kitabs, 1947. 
Iyengar, K. R. Srinivasa. Indian Writing in English. Revised edition, New Delhi:Sterling, 1962. 
M. K., Naik. A History of Indian English Literature. New Delhi: SahityaAkademi, New 
Delhi, 2009. 
Mulk Raj Anand: Untouchable. New Delhi: Pearson Longman, 2009. 
AmitavGhosh. The Hungry Tide. New Delhi: Orient Longman, 2000 
Devy, GN. After Amnesia: Tradition and Change in Indian Literary Criticism. 
Bombay: Orient Longman,1992.---. Ed. Indian Literary Criticism:  Theory 
and Interpretation. Hyderabad: Orient Longman, 2002. 
Kapoor, Kapil. Literary Theory: Indian Conceptual Framework. New Delhi: West Press, 1998. 
Limbale, Sharankumar. Towards an Aesthetic of Dalit Literature. Hyderabad: Orient Longman, 2004. 
Mukherjee, Sujit. A Dictionary of Indian Literature.Vol I (Beginnings to 1850). Hyderabad: Orient Longman, 
1998. 
---. Towards a Literary History of India.Simla : Indian Institute of Advanced Study, 1975. 
---. Translation as Discovery. 1981. Hyderabad: Orient Longman, 1994. 
---. Translation as Recovery. New Delhi: Pencraft, 2004. 
Paniker, Ayyappa. Indian Narratology. New Delhi: Indira Gandhi Centre for the Arts, 2003. 
Radhakrishnan, S.The Hindu View of Life. 1926. New Delhi: Harper Collins, 2014. 
Rege, Sharmila. Writing Caste,Writing Gender: Reading Dalit Women’s Testimonios. New Delhi: 
Zuban, 2006. 
Satchidanandan, K, ed. Signatures: One Hundred Indian Poets. Rev ed. New Delhi: National Book 
Trust, 2003. 
Vatsyayan, SH. A Sense of Time: An Exploration of Time in Theory, Experience and Art. New Delhi: OUP, 1981 
 
4.2.Critical Theory – Compulsory Paper II   
Semester-IV 
Unit I: New Criticism/ Structuralism/ Formalism/Hermeneutics Theories 
 
C. Wimsatt, William K. and Monroe Beardsley, The Intentional Fallacy and The Affective Fallacy 
Ferdinand de Saussure :Nature of Linguistic Sign 
Levi Strauss: The Structural Study of Myth 
Victor Shklovsky : Art as Technique 
Wolfgang Iser: The Reading Process: A Phenomenological Approach 
 
Unit II: Marxism/Feminism/Psycho-analytical/Dialogic Criticism 
 
Walter Benjamin: ‘The Work of Art in the Age of Mechanical Reproduction’ 
Louis Althusser: ‘Ideology and Ideological State Apparatuses’ 
Elaine Showalter: Toward a Feminist Poetics 
Jacques Lacan: “The Instance of the Letter in the Unconscious” From David Lodge: Modern Criticism and 
Theory(Oxford) 
Mikhail Bakhtin: “Discourse in the Novel” (from The Dialogic Imagination) 
 
Unit III: Post-Structuralism /Postmodernism/Post-Colonialism /New-Historicism 
Roland Barthes: The Death of the Author From David Lodge: Modern Criticism and Theory(Oxford) 
Jacques Derrida: Structure, Sign and Play in the Discourse of Human Sciences From David Lodge: Modern 
Criticism and Theory(Oxford) 
Michel Foucault: Part-I “Introduction” , “1.The Unities of  Discourse” (from The Archaeology of Knowledge 
Translated by  A.M. Sheridan Smith) 
Jean Lyotard: “Answering the Question: What is Postmodernism?” (From The Postmodern Condition: A Report 
on Knowledge) 
Edward Said: Crisis [in Orientalism] From David Lodge: Modern Criticism and Theory(Oxford) 
Prescribed Texts: 
 David Lodge: Modern Criticism and Theory(Longman :2008)with ISBN-13: 978-0582784543 or ISBN-

10: 0582784549 
 Lodge, David and Nigel Wood, eds. 1998. Modern Criticism and Theory: A Reader. Essex: Pearson Education 

Limited. 
  Raman Selden: The Theory of Criticism: From Plato to the Present (Reader) Paperback : 1988  
 David Lodge :Twentieth Century Literary Criticism: A Reader (Paperback – 1972) 
 Waterfield, Robin Plato: Republic. Translated, with notes and an introduction. Oxford: Oxford World's 

Classics. (1994).  
 Michel Foucault: The Archaeology of Knowledge Translated by  A.M. Sheridan Smith 
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Suggested Reading: 
Arendt Hannah, 1973. Illuminations. London: Fontana. 
Bakhtin, M.M. 1981. The Dialogic Imagination: Four Essays, trans. M. Holquist and 
C. Emerson. Austin: University of Texas Press. 
Bhabha, Homi K. 1994. The Location of Culture. London and New York: Routledge. 
During, Simon. 1992. Foucault and Literature: Towards a Genealogy of Writing. 
London: Routledge. 
Eagleton, Terry. 1996. Literary Theory: An Introduction. Oxford: Basil 
Blackwell. 
Foucault, Michel. 1979. ‘What Is an Author?’ in Textual Strategies: Perspectives in 
Post-Structuralist Criticism, ed. Josué V. Harari. London: Methuen. 
Lodge, David and Nigel Wood, eds. 1998. Modern Criticism and Theory: A Reader. Essex: Pearson 
Education Limited. 
Montag, Warren. 2003. Louis Althusser. Basingstoke: Palgrave Macmillan. 
Williams, Raymond. 1997. Marxism and Literature. Oxford: Oxford University Press. 
Bennett, Tony. 1979. Formalism and Marxism. London: Methuen. 
Brannigan, John. 1998. New Historicism and Cultural Materialism. London: 
Macmillan. 
Connor, Steven. 1997. Postmodernist Culture: An Introduction to Theories of the 
Contemporary, 2nd edn. Oxford: Blackwell. 
Culler, Jonathan. 1983. On Deconstruction: Theory and Criticism After Structuralism. 
London: Routledge and Kegan Paul. 
Eagleton, Terry. 1976. Marxism and Literary Criticism. London: Routledge. 
Gallagher, Catherine and Stephen Greenblatt. 2000. Practising New Historicism. 
Chicago: University of Chicago Press. 
Mulhern, Francis, ed. 1992. Contemporary Marxist Literary Criticism. London: 
Longman. 
Norris, Christopher. 2002. Deconstruction: Theory and Practice. New York: Routledge. 
Veeser, H. Aram, ed. 1994. The New Historicism Reader. New York: Routledge. 
Patricia Waugh Literary theory and Criticism (Oxford, 2006). 
David Lodge Modern Criticism and Theory(Oxford) 
Kathy Althusser Essays on ideology (London, 1984). 
Roland Barthes S/Z (trans. Richard Miller) (New York, 1974). 
David Carroll Paraesthics: Foucault, Lyotard, Derrida (London, 
Methuen 1987). 
Steven Cornor Postmodernist Culture: An Introduction (Oxford, 1989). 
Paul de Man Resistance to theory (Manchester University Press,1986). 
Ferdinand de Saussure Course in General Linguistic (London, 1974). 
Jacques Derrida of Grammatology(trans-GayatriSpivak) (John sHopkins University, 1976). 
Terry Eagleton Literary Theory: An Introduction (Oxford: Blackwell, 1983). 
Jean Jacques LyotardThe Postmodern Condition: A Report On Knowledge (Manchester University Press, 1986). 
Christopher Norris The Truth About Postmodernism (Oxford: Blackwell, 1993). 
Rene Wellek A History of Modern Criticism: 1750-1950 (London: JonathanCape, 1986). 
 

4.3 American Literature-II 
Semester-IV 
Unit-I:  
Henry James: ‘The Turn of the Screw’ 
Ernest Hemingway: The Old Man and the Sea 
William Faulkner: The Sound and the Fury  
Unit-II:  
Ezra Pound: The Return, The River Merchant’s Wife, A Girl, In A Station Of The Metro,  
And The Days Are Not Full Enou..., “E. P. Ode…,” “Envoi” 
Wallace Stevens: i) From The Man with the Blue Guitar: Section XII ii) “The Snowman” iii) “A Mythology 
Reflects Its Region” 
Sylvia Plath: i) “Daddy” ii) “Tulips”  iii)Mad Girl's Love Song  'I shut my eyes and all the world drops ...iv)A 
Birthday Present  What is this, behind this veil, is it ...  
Unit-III:  
Toni Morrison: Beloved 
Harper Lee: To Kill a Mockingbird  
John Steinbeck: The Grapes of Wrath  
Unit-IV:  
Edward Albee: The Zoo Story  
J.D. Salinger: The Catcher in the Rye  
Joseph Heller: Catch-22   
Suggested Readings: 
Gay Wilson Arlen,  The Solitary Singer: A critical Biography of Walt Whitman 
(New York: Macmillan, 1955). 
Milton Hindus Leaves of Grass: One Hundred Years After (Stanford University Press, 1955). 
G. F. Witcher This Was a Poet: A Critical Biography of Emily Dickson(1947). 
Richard Cheese Emily Dickson (1951). 
Henry James Hawthorne (1879). 
Hyatt H waqqoner Hawthorne: A Critical Study (1962). 
Yvor Winter Maule’s Curse (1938). 
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Walter Blair Mark Twain and Huck Finn (California University Press,1960). 
Richard Letts Huckleberry Finn and His Critics (New York: Macmillan,1962). 
Virginia Floyd The Plays of Eugene O’Neill: A New Assessment (1985). 
Sophus K. Winther Eugene O’Neill: A Critical Study (1934) 
W E B Du Bois The Souls of Black Folk 
Ford, Boris (ed.). The New Pelican Guide to English Literature, Vol.9: American 
Literature. London: Penguin, 1995. 
Gray, Richard. A History of American Literature. 2 
nded. Chichester, West Sussex: 
Blackwell, 2012. 
Crane, Gregg. The Cambridge Introduction to the 19th Century American Novel. 
Cambridge: CUP, 2007. 
Lauter, Paul (ed.). A Companion to American Literature and Culture. Oxford: Blackwell, 
2010. 
Millington, Richard H., Ed. The Cambridge Companion to Nathaniel Hawthorne. 
Cambridge: CUP, 2004. 
Weinstein, Cindy, Ed. The Cambridge Companion to Harriet Beecher Stowe. Cambridge: 
CUP, 2004. 
 
4.4 World Literatures in English   
Semester-IV 
Unit 1:  
1. Leo Tolstoy: What is Art? 
2. Alexander Pushkin: (Selected Poems from Poems, Prose and Plays of Alexander Pushkin. New York: Modern 
Library, 1936.) 
a) The Bronze Horseman, b) Winter Evening, c) The Coach of Life d) With Freedom’s Seed, 
e)  Beneath her Native Skies  f) Arion g) To the Poet h) Elegy i) When in My Arms  j) Autumn 
3. Fyodor Dostoevsky: Crime and Punishment 
Unit 2:  
1. Albert Camus: The Outsider (The Stranger) 
2. Marcel Proust: In Search of  Lost Time (Remembrance of  Things past’)  
3.ElieWiesel: Night 
Unit:3 
1.Franz Kafka: The Metamorphosis 
2. Friedrich Nietzsche: Thus Spake Zarathustra 
3. Jean-Paul Sartre: What is Literature? 
Unit:4 
1.Alec Derwent Hope (Poems selected from The Penguin Book of Australian Verse edited by Harry Haseltine) 
a. Australia, b. The Wandering Islandsc. The Death of the Bird, d. The Imperial Adam 
e. Pasiphae, f. Letter from the Lineg. Ode on the Death of Pius the Twelfth, h. Crossing the Frontier 
2. Stéphane Mallarmé- (Selected poems from Collected Poems and Other Verse. 
Translated and notes by E. H. and A. M. Blackmore. Oxford: OUP, 2006.) 
a. Funerary Toast, b. Prose, c. The Toom of Edgar Allan Poe, d. The Toom of Charles Baudelaire 
e. To Introduce Myself into your Tale… f. Homage g. A Few Sonnets, h. Little Ditty 
i. Remembering Belgian Friends, j. Album Leafk. Fan – l. Another Fan 
3. Iris Murdoch: The Sea, the Sea  
Suggested Readings: 

 Multilingual Bibliography of (Text)Books in Comparative Literature, World Literature(s), and 
Comparative Cultural Studies." CLCWeb: Comparative Literature and Culture (Library) (1999–) 

 Boruszko, Graciela, and Steven Tötösy de Zepetnek, eds. New Work about World Literatures. Special 
Issue CLCWeb: Comparative Literature and Culture 15.6 (2013) 

 Casanova, Pascale. The World Republic of Letters. Trans. M. B. DeBevoise. Cambridge: Harvard 
University Press, 2004. 

 D'haen, Theo. The Routledge Concise History of World Literature. London: Routledge, 2011. 
 D'haen, Theo, David Damrosch, and Djelal Kadir, eds. The Routledge Companion to World Literature. 

London: Routledge, 2011. 
 D'haen, Theo, César Domínguez, and Mads Rosendahl Thomsen, eds. World Literature: A Reader. 

London: Routledge, 2012. 
 Damrosch, David. How to Read World Literature. London: Blackwell, 2009. 
 Damrosch, David. What Is World Literature? Princeton: Princeton University Press, 2003. 
 Damrosch, David, April Alliston, Marshall Brown, Page duBois, Sabry Hafez, Ursula K. Heise, Djelal 

Kadir, David L. Pike, Sheldon Pollock, Bruce Robbins, Haruo Shirane, Jane Tylus, and Pauline Yu, 
eds. The Longman Anthology of World Literature. New York: Pearson Longman, 2009. 6 Vols. 

 Davis, Paul, John F. Crawford, Gary Harrison, David M. Johnson, and Patricia Clark Smith, eds. The 
Bedford Anthology of World Literature. New York: Bedford/St. Martin's, 2004. 6 Vols. 

 Gossens, Peter Weltliteratur. Modelle transnationaler Literaturwahrnehmung im 19. Jahrhundert. 
Stuttgart: J.B. Metzler, 2011. 

 Hashmi, Alamgir. The Commonwealth, Comparative Literature, and the World. Islamabad: Indus Books, 
1988. 
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 Juvan, Marko, ed. World Literatures from the Nineteenth to the Twenty-first Century. Special 

Issue CLCWeb: Comparative Literature and Culture 15.5 (2013) 
 Lawall, Sarah, ed. Reading World Literature: Theory, History, Practice. Austin: University of Texas 

Press, 1994. 
 Pizer, John. The Idea of World Literature: History and Pedagogical Practice. Baton Rouge: Louisiana 

State University Press, 2006. 
 Prendergast, Christopher, ed. Debating World Literature. London: Verso, 2004. 
 Puchner, Martin, Suzanne Conklin Akbari, Wiebke Denecke, Vinay Dharwadker, Barbara Fuchs, 

Caroline Levine, Sarah Lawall, Pericles Lewis, and Emily Wilson, eds. The Norton Anthology of World 
Literature. New York: W.W. Norton, 2012. 6 Vols. 

 Rothenberg, Jerome, and Pierre Joris, eds. Poems for the Millennium: A Global Anthology. Berkeley: 
University of California Press, 1998. 2 Vols. 

 Sturm-Trigonakis, Elke. Comparative Cultural Studies and the New Weltliteratur. West Lafayette: 
Purdue University Press, 2013. 

 Tanoukhi, Nirvana. "The Scale of World Literature". New Literary History 39.3 (2008). 
 Thomsen, Mads Rosendahl. Mapping World Literature: International Canonization and Transnational 

Literatures. London: Continuum, 2008. 
 Tötösy de Zepetnek, Steven, and Tutun Mukherjee, eds. Companion to Comparative Literature, World 

Literatures, and Comparative Cultural Studies. New Delhi: Cambridge University Press India, 2013. 
 Vipper, Yuri B. A Fundamental Study of the History of World Literature. USSR Academy of Sciences: 

Social Sciences Vol. XVI, No. 1, 1985 pp. 84–93. 
 Vipper, Yuri B. National Literary History in History of World Literature: Theoretical Principles of 

Treatment. New Literary History Vol. 16, No. 3, On Writing Histories of Literature (Spring, 1985), 
pp. 545–558 

4.5  Colonial and Post-Colonial Studies 

Unit-I 
Bill Ashcroft, G. Griffiths and H. Tiffin: The Empire Writes Back 
Salman Rushdie: Midnight’s Children 
Bapsi Sidhwa: Ice Candy Man 
Monika Ali: Brick Lane 
Unit-II 
Wole Soyinka: Death and the King’s Horseman 
Nadine Gordimer: July’s People 
Jean Rhys: Wide Sargasso Sea 
Adrienne Rich: i) “Diving into the Wreck” ii) “Delta” 
Unit-III  
Katherine Mansfield: The Man with the Wooden Leg  
George Lamming: In the Castle of My Skin 
Mohsin Hamid: The Reluctant Fundamentalist 
Maya Angelou: “Still I Rise,” “I Know Why the Caged Bird Sings” 
Unit-IV 
Derek Walcott: A Far Cry from Africa 
V. S. Naipaul: Miguel Street 
Gabriel Okara: i) “The Mystic Drum” ii) “Once Upon a Time” iii) “Piano and Drums” 
Shyam Selvadurai: Funny Boy  
Suggested Readings: 
1.B. Ashcroft, G. Griffiths and H. Tiffin: The Empire Writes Back, Theory and Practice in PostColonial Literature 
2. Rubin, David. After the Raj: British Novels of India Since 1947. 
3. Anupam, Adesh Pal. Decolonization: A Search for Alternatives Nagar and Tapas. 
4. Madan, InderNath. Premchand,. 
5. Dhawan, R.K., ed. Commonwealth Fiction. 
6. Islam, Shamsul. Kipling’s Law: A Study of His Philosophy of Life. 
7. Wurgaft, Lewis D. The Imperial Imagination: Magic and Myth in Kipling’s India 
8. Dillam, G.D. The Novels of Chinua Achebe 
9.Loomba, Ania. Colonialism/ Post Colonialism. 
10. Howells, Caroll Ann. Jean Rhys. 
11. Thomas, Sue. The Worlding of Jean Rhys. 
12. Thieme, John. Derek Walcolt. 
13.Sawhney, Brajesh. Studies in the Literary Achievement of Louise Erdrich, Native American 
Writer: Fifteen Critical Essays. 
 
4.6   English Language Teaching  
UNIT-I  
What language teaching is about? Distinction between L 1 and L 2 , Second 
Language learning and bilingualism, second language versus foreign language learning and acquisition. 
 Language Teaching Theories, Grammar Translation or Traditional Method 
The Direct Method 
The Reading Method 
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UNIT-II 
 The Teaching of Segmental Features of EnglishThe Supra Segmental Features of English 
 Audio Visual and Supplementar y Aids The use of Audio Visual aids in teaching, Aids Supplementar y to text 
Books. 
 Language Teaching:The Construction and use of language tests techniques 
to test the production sound segments, techniques for testing of intonation. 
Syntax : Sentence types – Simple, Compound, complex; Constituents, Immediate 
Constituents, IC Analysis; 
 
UNIT-III  
Syntactic devices: Word order, Function words and content words, 
Government, concord. 
Semantics :Semene, Types of meaning: Synonymy, Antonymy,  Polysymy, Homonymy, Collocation, Sets. 
Introduction to Phrase Structure Grammar. 
Limitation to Phrase Structure Grammar 
Unit - VII 
Teaching Communication Skills 
Comprehension, Precis 
Composition (guided and free) 
Letter writing 
Technology-aided communication 
Role of ICT in the teaching of English 
 
Recommended Reading: 
1. Lado, Robert: Language Testing. 
2. Meras A Edmond :A Language Teachers Guide. 
3. Stern, H.H.: Fundamental concepts of Language Teaching 
4. Corder, S. Pit: Introducing Applied Linguistics 
5. Ed. Kinsella, Valerie :Language Teaching and Linguistics : Surveys. 
6. Ed. Jalling, Hans:Modern Language Teaching 
7. Hayes, A.S.:LanguageLaborator y Facilities. 
8. Nagaraj, Geetha: English Language Teaching, Orient Language Pv t. Ltd. 
 
4.7 Cultural Studies 
Unit One: Beginnings and Early Perspectives 
1.Matthew Arnold: Culture and Anarchy (Preface, Introduction, Chapter-I Sweetness and Light) 
2. Antonio Gramsci, “The Intellectuals-Formation of the Intellectuals- Different Positions of Urban and Rural 
Type of Intellectuals” Part I of Chapter I of Selections from The Prison Notebooks . 
3. Raymond Williams, “Culture is Ordinary” from Culture and Society: 1780-1950, (London: Chattu and Windus, 
1958) or the new edition New York: Columbia University Press, 1963). 
4. Stuart Hall, “Notes on Deconstructing the Popular” from Peoples’ History and Socialist Theory, ed, R Samuel 
Unit Two: Critique of Modernity 
1. Walter Benjamin: “The Work of Art in the Age of its Technological Reproducibility”  
2. Max Horkheimer and Theodor Adorno, “The Culture Industry: Enlightenment as Mass Deception”, 
From Horkheimer and Adorno, Dialectic of Enlightenment, New York: Herder and Herder,  
3. Roland Barthes, “What is Myth Today?” from Mythologies (New York: Hill and Wang, 1872) 
4. bell hooks: A Revolution of Values: The Promise of Multicultural ChangeTomlinson, John. Globalization and 
Culture 
Unit Three: Culture, Gender, Post-colonialism and Globalization 
1. Laura Mulvey: “Visual Pleasure and Narrative Cinema”  
2. Gayatri Chakravorty Spivak, “How to read a culturally different book?” from Francis Baker et al,ed, Colonial 
Discourse, Post-colonial Theory 
3 Excerpt from Arjun Appadurai, Modernity at Large: Cultural Dimensions of Globalization.  
4 Donna Haraway, “A Cyborg Manifesto: Science, Technology and Socialist Feminism in the Late Twentieth 
Century” from Haraway, Simians, Cyborg and Women: The Reinvention of Nature (New York: Rutledge, 1991)  
Unit Four: Some Examples/ Practices 
1) Nation, Nationhood and its Fragments. 
Text (Cinematic Text) 
Lagaan (Film) Directed by Ashutosh Gowariker 
2) Globalization and the Global South 
Text (Cinematic Text)  
Slumdog Millionaire Directed by Danny Boyle 
3) Problematising the issues of  Class, Caste and Gender 
Text (Cinematic Text) 
Sairat  Directed  by Nagraj Manjule 
4) Bodies as Metaphors. 
Literary Text   
Helene Cixous: The Laugh of the Medusa 
 
Suggested Readings: 
1. Williams, Raymond. Excerpts from ‘Culture’, Keywords, Rev. Ed. (New York: 
OUP, 1983), pp. 87-93 and 236-8. 
2. Michel Foucault, 1993, Space, Power, Knowledge, Simon During (ed), Cultural 
Studies Reader, London, Routledge, p.134 – 141. 
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3. BrookerPeter.A Glossary of Cultural Theory, Lodon. Arnold Pb. 2003 
4. Halls, Stuart. ‘ Cultural Studies: Two Paradigms’, Media, Culture and Society2.1(1980):57-72.  
5. Bell, David. An Introduction to cybercultures, London.Routledge. 2001. 
6. Barker, Chris. Cultural Studies: Theory and Practice. London: Sage, 2003. 
7. Barker, Chris, The Sage Dictionary of Cultural Studies. Sage, 2004. 
8. Nayar, Pramod K, An Introduction to Cultural Studies. New Delhi: Viva Books,2009. 
9. Tony Bennett and John Frow, eds. The Sage Handbook of Cultural Analysis.Sage,2008. 
10. Andrew Milner, Contemporary Cultural Theory: An Introduction, Routledge, 2002. 
11. Easthope, Anthony. Literary into Cultural Studies.London.Routledge.1991. 
12. Barthes, Roland: Mythologies, London: Vintage,1990 
13. Marx, Karl: Capital Volume I, London: Vintage, 1995 
14. Sardar, Ziauddin. Introducing Cultural Studies.Icon Books.2010. 
15. Meenakshi Gigi Durham and Douglas M Kellner,eds, Media and Cultural Studies. 
Malden, MA:Blackwell, 2006. 
16. Gramsci,Antonio. Selections from the Prison Notebooks.Ed and Tr.Q. Hoare and G. 
NowellSmith.London:Lawrence and Wishart, 1971. 
17. Spivak,GayatriChakravorty. In Other Worlds: Essays in Cultural Politics. London.Methuen, 1987. 
18. Geertz, Clifford. The Interpretation of Cultures. New York, Basic Books .1973. 
19. Althusser, Louis. Lenin and Philosophy and Other Essays.Tr.Ben Brewster. New 
York: Monthly Review Press,1971. 
20. Bell, David. An Introduction to cybercultures, London.Routledge. 2001. 
21. De Certeau, Michel. The Practice of Every Day Life.Tr.R. Johnson: Lodon.U.C.P.1988. 
22. Hebdige ,Dick. Subculture: The Meaning of Style.New York: Methuen, 1979. 
23. ImreSzeman and Timothy Kaposy, CulturalTheory: An Anthology. WileyBlackwell,2010. 
24. Toby Miller, ed. A Companion to Cultural Studies.Blackwell, 2001. 
25. Andrew Edgar and Peter Sedgewick, KeyConcepts in Cultural Theory, Routledge,1999. 
26. Anderson, Benedict.Imagined Communities.1991. Verso. London. 
27. Chatterjee, Partha, ‘Whose Imagined community’ in The Nation and Its Fragments, 
Colonial and Post Colonial Histories, Princeton, 1993. 
28. Nandy, Ashis, Extract, Bonfire of Creeds, Delhi: OUP, 2004, p.108-129. 
29. Nandy, Ashis et al, Extract, Creating a Nationality, Delhi: OUP, 1995. 
30. Niranjana, Tejaswini. 'Integrating Whose Nation? Tourists and Terrorists 
in'Roja''.Economic and Political Weekly.15 January 1994, 79-82. 
31. Chakravarthy, Venkatesh and M S SPandian. 'More on Roja'. Economic and PoliticalWeekly.12 March 1994, 
642-645. 
32. Niranjana, T. Roja revisited. 'Economic and Political Weekly' 29(21): May 1994:1299. 
33. Dirks, Nicholas B. 'The Home and the Nation: Consuming Culture and 
PoliticsinRoja'.Pleasure and the Nation: The History, Politics and Consumption of 
Public Culture in India.Eds..Rachel Dwyer and Christopher Pinney.Oxford 
University Press: New Delhi, 2001. 161-185. 
34. Das, Veena. ‘Cultural rights and the Definition of Community’ in Oliver 
Mendelsohn and UpendraBaxi (ed.): The rights of subordinated peoples, Delhi: 
Oxford University Press, 1994, p.117-158. 
35. Appadurai, Arjun, Global Disjuncture and Cultural Difference in Simon During (ed), 
Cultural Studies Reader, London, Routledge, p.220 – 230. 
36. Soja, Edward. 1993. ‘History: Geography: Modernity, in Simon During (ed), 
Cultural Studies Reader, London, Routledge, p.113 – 125. 
37. Said, Edward, extract from Orientalism, ‘Introduction’ 
38. Ahmad, Aijaz (1992) 'Orientalism and After: Ambivalence and Cosmopolitan 
Location in the Work of Edward Said' in EPW, 25 July. 
39. Niranjana, Tejaswini, P. Sudhir, and VivekDhareshwar (1993) eds. 
‘Introduction’.Interrogating Modernity: Culture and Colonialism in India. Calcutta:Seagull, pp. 1-18. 
40. Sen, Amartya (2004) ‘How Does Culture Matter’ in VijayendraRao and Michael 
Walton (eds.) Culture and Public Action, New Delhi: Permanent Black, p.37-58. 
41. Ambedkar, B.R., Annihilation of Caste, New Delhi: Navayana, 2014 
 
4.8 Translation Studies 
 
Unit – I: Introducing Translation Studies 

1. What is Translation?,The Process of Translation, The Qualities of a Translator 
2. Language Varieties in Translation &On Equivalence (Text and Culture) 
3. Types of Translation/Modes of translation, such as: 

a. Semantic / Literal translation 
b. Free / sense/ literary translation 
c. Functional / communicative translation 
d. Technical / Official/Machine Translation 

e. Transcreation/ Interpretation/ Transliteration 
(Other types: Partial vs. total translation, text-oriented vs. reader-oriented translation, literal vs. free 
translation, intralingual vs. interlingual translation) 
4. The Significance and Relevance of Translation, Translation and Comparative Literature 
5. Translation Dynamics and Language Development with Special Reference to 
Hindi/Marathi Translation 

6. Communication, Mass Media and the Challenge of Translation/ Translating Advertisements: Some 
Problems 
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Unit – II: Theories of Translation 
a) Walter Benjamin:‘The Task of the Translator’ fromThe Translation Studies Reader,Ed. by   
L. Venuti,  Routledge Publication, 2000. 
b)Eugene Nida ‘Principles of Translation as exemplified by Bible Translating’. R. A. Brower (ed.): On 
Translation, New York, OUP. 
c) Jakobson, Roman: “On Linguistic Aspects of Translation”from The Translation Studies Reader,Ed. by L. 
Venuti,  Routledge Publication, 2000. 
d) Bassnett Susan: ‘Postcolonial Translation: Theory and Practice’ (1998)Bassnett S, Lefevere A. 1998 
‘Constructing Cultures’. [The Translation Turn in Cultural Studies. pp 123-140]. 
Unit - III: Aspects of Translation 
a) Problems in Translation (Challenges and Remedies ) 
b) Limits of Translation 
c) Translatability and untranslatalability 
d) Roles of Translator 
Unit-IV: Close study of the SL and TL texts to understand the nuances of translation 
Study of the Structures of English and Hindi 
Study of the Structures of English and Marathi 
Translating Literary texts 
Translation and Culture 
Close study of the SL and TL texts to understand the nuances of translation Marathi/Hindi texts translated into 
English for study 
The following Poems from Chitre, Dilip trans. (1991) Says Tuka 
i) I was only dreaming, ii) If only you would, iii) How I utterly lost my hold on reality, iv) I scribble and cancel it 
again, v) Some of you may say, vi) To arrange words, vii) When my father died 
Short Stories 
i) Gangadhar Gadgil: Soni, Our Cow (Trans by Gangadhar Gadgil) 
ii) Munshi Premchand: ‘Kafan’ (Trans as ‘The Shroud’ by Frances W. Pritchett) 
Autobiography: 
Laxman Gaikwad:The Branded (a translation of his autobiographical novel Uchalaya) 
Prescribed Texts: 

1) Translation and Interpreting ed. by Gargesh, R. & Goswami, K. K. New Delhi: Orient Longman Private 
Limited, 2007. 

2) The Translation Studies Reader,Ed. by L. Venuti,  Routledge Publication, 2000. 
3) Chitre, Dilip (Trans) Says Tuka. Penguin Books, 1991. 
4) Laxman Gaikwad:The Brandedtranslated by P.A. Kolharkarpublished by Sahitya Akademi (1 September 

1999) 

Suggested Readings: 
Basnett, S. and Lefevere, A. ed. 1990.Translation, History and Culture. London: Princeton University Press. 
Basnett, S, Translation Studies. London: Methuen. 
Catford, J. C. 1965. A Linguistic Theory of Transalation.Oxford University Press. 
Chaudhuri, S. 1999. Translation and Understanding.Oxford University Press. 
Gargesh, R. and K.K. Goswami (eds). 2007. Translation and Interpreting. Delhi: Orient Longman Pvt. Ltd. 
Lal, P. 1996. Transcreation. Calcutta: Writers Workshop. 
Mukherjee, S. 1981. Translation as Discovery. Delhi: Allied Publishers. 
Newmark, P. 1981. 1981. Approaches to Translation. Pergamen Press. 
Niranjana, T. 1992. Siting Translation.University of Carlifornia Press. 
Nida, Eugene A. 1975. Language, Structure and Translation (Essays selected by A. S. Dil). Stanford 
University Press. 
Nida, Eugene A. & C. R. Taber. 1974. The Theory and Practice of Translation. Leiden: E. J. Brill. 
Ramakrishna, S. ed. 1997.Translation and Multilingualism. Delhi: Pencraft. 
Singh, Udaya Narayana. 2009. Translation as Growth. Delhi: Pearson/Longman. 
Somers, H. (ed) 2003. Computers and Translation: A Translator’s Guide. Amsterdam: John Benjamins. 
Venuti, L. (ed.), 1992. Rethinking Translation: Discourse, Subjectivity, and Ideology. London: Routledge 
Publishers.  
 
4.9    Alternative Literature   
Unit I: Dalit literature ( Selected Pieces from ‘Poisoned Bread’ ed. by Arjun Dangle, Orient Black Swan 
Pub.) 
a) Arjun Dangle: Dalit Literature Past, Present and Future (Introduction to POISONED BREAD:  Orient Black 
Swan, 2009) 
b) Shankarrao Kharat: A Corpse in the Well 
c) Anna Bhau Sathe: Gold from the Grave 
d) Namdev Dhasal: 1) “The Day She was Gone”  2) “New Delhi1985”   
                           3) “On the Way to the Dargah 
Unit II: LGBT Literature from India 
a) Aveek Sen : Preludes (from ‘The Phobic and erotic’ by ed. By Brinda Bose  
and Subhabrata Bhattacharya) 
b) Ruth Vanita : Preface and part I introduction : Ancient Indian Materials 
                          (from ‘Same-Sex Love in India’ ed. by  Ruth Vanita and Saleem Kidwai ) 
c) Sandhya Gokhale: Quest (2006)- Popular Prakashan Mumbai 
d) R. Raj Rao:  Sex, Sexuality, Gender and Culture ( first chapter from “ Criminal Love ?” 
                         : Queer Theory, culture, and Politics in India, Sage Publication 
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Unit III: Children’s Literature 

a. Lewis Carol: Alice’s  Adventures in Wonderland 
b. C.S. Lewis: Narnia Series- The Lion, the Witch and the Wardrobe 
c. R.L. Stevenson: The Treasure Island 
d. J. K. Rowling: The Philosopher's Stone/ The Order of Phoenix 

 

Unit IV: Science Fiction and Fantasy 
a)Jules Verne: Journey to the Centre of the World 
b) Mary Shelley: Frankenstein 
c) Aldous Huxley: Brave New World 
d)William Gibson: Neuromancer 
 
Recommended Readings: 

 Aston, N.M. Ed. (2001) Dalit Literature and African-American Literature. New Delhi: Prestige 
Books. ISBN 81-7551-116-8. 

 Chakraborty, Mridula Nath and MacCarter, Kent (2016) Issue 55.1: Dalit Indian and Indigenous 
Australian Cordite Poetry Review, full issue in translation. 

 Dangle, Arjun (1992) Ed. Poisoned Bread: Translations from Modern Marathi Dalit Literature. Hyderabad: 
Orient Longman. 

 Dasan, M. Pratibha, V. Chandrika, C.S. and Pradeepan Pampirikunnu (2012) Eds. The Oxford India 
Anthology of Malayalam Dalit Writing, OUP India 

 Dutta, Angana and Sarangi, Jaydeep (2015) Trans. Eds. Surviving in My world: Growing up Dalit in Bengal. 
Kolkata: Stree-Samya. 

 Sarangi, Jaydeep Ed. "Stories of Social Awakening:Jatin Bala", Authorspress, New Delhi, 2017 
 Franco, Fernando, Macwan, Jyotsna & Ramanathan, Suguna (2004) Journeys to Freedom: Dalit Narratives. 

Bombay: Popular Prakashan. ISBN 81-85604-65-7, ISBN 978-81-85604-65-7. 
 Limbale, Sharankumar. (2004) Towards an Aesthetic of Dalit Literature Orient Longman. ISBN 81-250-

26568. 
 Manohar, D.Murali (2013) Ed.Critical Essays on Dalit Literature. New Delhi: 

Atlantic. ISBN 9788126917846. 
 Manohar, D.Murali (2013) Ed. Dalit Hindu Narratives, New Delhi: Global, 2013. ISBN 9788189630799 
 Prasad, Amar Nath and Gaijan, M.B. (2007) Dalit Literature : A Critical Exploration. ISBN 81-7625-817-2. 
 Purushotham, K. (2013) Trans. and Ed. Black Lilies: Telugu Dalit Poetry New Delhi: Critical Quest. 
 Ravikumar and Azhagarasan, R (2012) Eds. The Oxford Anthology of Tamil Dalit Writing. New Delhi: OUP 

India. ISBN 978-0-19-807938-5 
 Ravikumar (2009) Venomous Touch: Notes on Caste, Culture and Politics. Calcutta: Samaya 
 Satyanarayana, K & Tharu, Susie (2011) No Alphabet in Sight: New Dalit Writing from South Asia, Dossier 

1: Tamil and Malayalam, New Delhi: Penguin Books. 
 Satyanarayana, K & Tharu, Susie (2013) From those Stubs Steel Nibs are Sprouting: New Dalit Writing from 

South Asia, Dossier 2: Kannada and Telugu, New Delhi: HarperCollins India. 
 Satyanarayana, K and Tharu, Susie (2013). The Exercise of Freedom: An Introduction to Dalit Writing. New 

Delhi: Navayana. p. 21. ISBN 9788189059613. 
 Uma, Alladi. Rani, K. Suneetha. and Manohar, D. Murali. (2014) Eds. English in the Dalit Context. New 

Delhi: OrientBlackswan. 
 Same Sex-Love in India (2000) by Ruth Vanita and Salim Kidwai. 
 .Queering India(2002) by Ruth Vanita 
 YARAANA(1999) by Hoshang Merchant 
 FACING THE MIRROR(1999) by Ashwini  Sukthankar  
 FORBIDDEN SEX/ FORBIDDEN TEXT (2008) by Hoshang Merchant 
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         Appendix-B 
B¨É. B. (¨É®úÉ`öÒ) : ºÉjÉ ÊiÉºÉ®äú 

 
+É´É¶ªÉEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 1  :  ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ 
 PÉ]õEò : 

1. EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉ´ªÉ´É½þÉ®, Ê]õ{{ÉhÉÒ ±ÉäJÉxÉ 
2. <ÊiÉ´ÉÞkÉ ±ÉäJÉxÉ, +½þ´ÉÉ±É ±ÉäJÉxÉ 
3. º´É-{ÉÊ®úSÉªÉ {ÉjÉ, xÉÉäEò®úÒºÉÉ`öÒ +VÉÇ±ÉäJÉxÉ 
4.¨ÉÉÊ½þiÉÒ {ÉjÉEò, VÉÉ½þÒ®ú ÊxÉ´ÉänùxÉ 
5.VÉÉÊ½þ®úÉiÉ ±ÉäJÉxÉ 
6. ÊxÉ¨ÉÆjÉhÉ {ÉÊjÉEòÉ, EòÉªÉÇGò¨É {ÉÊjÉEòÉ 
7. ºÉÉ®úÉÆ¶É ±ÉäJÉxÉ 
8. ±ÉäJÉxÉÊ´É¹ÉªÉEò ÊxÉªÉ¨É ´É ¨ÉÖÊpùiÉ¶ÉÉävÉxÉ 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ`öÒ, b÷Éì. ±ÉÒ±ÉÉ MÉÉäÊ´É±ÉEò®ú, b÷Éì. VÉªÉ¸ÉÒ {ÉÉ]õhÉEò®ú, ºxÉä½þ´ÉvÉÇxÉ {ÉÎ¤±ÉË¶ÉMÉ 

½þÉ>ðºÉ {ÉÖhÉä, 2004. 
2) ´ªÉÉ´É½þÉÊ®úEò ¨É®úÉ`öÒ, ±É. ®úÉ. xÉÊºÉ®úÉ¤ÉÉnùEò®ú, ¡òb÷Eäò |ÉEòÉ¶ÉxÉ, EòÉä±½þÉ{ÉÚ®ú, +É`ö´ÉÒ +É´ÉÞkÉÒ, 

2008. 
3) ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ, b÷Éì. MÉ. xÉÉ. VÉÉäMÉ³äýEò®ú EÞòiÉYÉiÉÉ OÉÆlÉ, ºÉÆ{ÉÉ. b÷Éì. EäòiÉEòÒ ¨ÉÉäb÷Eò ´É 

<iÉ®ú, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2012. 
4) ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ, b÷Éì. ºÉÆVÉªÉ ºÉÆ¦ÉÉVÉÒ ±ÉÉÆb÷MÉä, Ênù±ÉÒ{É®úÉVÉ |ÉEòÉ¶ÉxÉ |ÉÉ. Ê±É., {ÉÖhÉä, 2011. 
5) ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ ´É |ÉºÉÉ®ú ¨ÉÉvªÉ¨ÉÉÆSÉÒ EòÉªÉÇ¶Éè±ÉÒ, ºÉÆ{ÉÉ. b÷Éì. ºÉÆnùÒ{É ºÉÉÆMÉ³äý, b÷ÉªÉ¨ÉÆb÷ 

{ÉÎ¤±ÉEäò¶ÉxºÉ, {ÉÖhÉä. 
6) ¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ : ºÉÆÊSÉiÉ +ÉÊhÉ xÉ´ªÉÉ Ênù¶ÉÉ, ºÉÆ{ÉÉ. Ê´ÉVÉªÉ EÖò´É³äýEò®ú, b÷Ò. ´ÉÉªÉ. {ÉÉ]õÒ±É 

+Ê¦É¨ÉiÉ Ê´ÉtÉ{ÉÒ`ö, {ÉÖhÉä, 2016. 
 

* * * * * 
 

+É´É¶ªÉEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 2  :  ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ 
 PÉ]õEò : 

1. ¦ÉÉ¹ÉäSÉä º´É°ü{É ´É EòÉªÉÇ : v´ÉxÉÒ +ÉÊhÉ +lÉÇ 
2. ¦ÉÉ¹ÉÉ¦ªÉÉºÉÉSªÉÉ {ÉrùiÉÒ : BäÊiÉ½þÉÊºÉEò, ´ÉhÉÇxÉÉi¨ÉEò, iÉÉè±ÉÊxÉEò, ={ÉªÉÉäÊVÉiÉ, ºÉ¨ÉÉVÉ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ  
3. ¦ÉÉÊ¹ÉEò ´É ¦ÉÉ¹ÉäiÉ®ú ºÉÆ|Éä¹ÉhÉ ´ªÉ´É½þÉ®ú, =SSÉÉ®ú ´É ±ÉäJÉxÉ ªÉÉÆiÉÒ±É ¦Éänù. 
4.´ÉhÉÇxÉÉi¨ÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉÉSÉÒ +ÆMÉä : º´ÉxÉ, º´ÉÊxÉ¨É, º´ÉxÉÉÆiÉ®ú, {Énù, {ÉÊnù¨É, {ÉnùÉÆiÉ®ú, 

´ÉÉCªÉÊ´ÉSÉÉ®ú, +lÉÇÊ´ÉSÉÉ®ú. 
ºÉÆnù¦ÉÇOÉÆlÉ : 

1) ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ {ÉÊ®úSÉªÉ, b÷Éì. ºÉ. MÉÆ. ¨ÉÉ±É¶Éä÷ ´É <iÉ®ú, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, ÊuùiÉÒªÉ 
+É´ÉÞkÉÒ, 2005. 

2) ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ : ´ÉhÉÇxÉÉi¨ÉEò ´É BäÊiÉ½þÉÊºÉEò, b÷Éì. ºÉ. MÉÆ. ¨ÉÉ±É¶Éä ´É <iÉ®ú, {ÉnÂù¨ÉMÉÆvÉÉ 
|ÉEòÉ¶ÉxÉ, {ÉÖhÉä, ºÉÖvÉÉÊ®úiÉ iÉÞiÉÒªÉ +É´ÉÞkÉÒ, 2005. 

3) +ÉvÉÖÊxÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ (ºÉÆ®úSÉxÉÉ´ÉÉnùÒ +ÉÊhÉ ºÉÉ¨ÉÉxªÉ), ºÉÆ{ÉÉ. Eò±ªÉÉhÉ EòÉ³äý, b÷Éì. +ÆVÉ±ÉÒ 
ºÉÉä̈ ÉhÉ, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 1999. 

4) +ÉvÉÖÊxÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ : ÊºÉrùÉÆiÉ +ÉÊhÉ ={ÉªÉÉäVÉxÉ, Ê¨ÉË±Énù ¨ÉÉ±É¶Éä, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, 
¨ÉÖÆ¤É<Ç, SÉÉèlÉÒ +É´ÉÞkÉÒ, 2009. 

5) ¨É®úÉ`öÒSÉÉ ¦ÉÉÊ¹ÉEò +¦ªÉÉºÉ, ºÉÆ{ÉÉ. ¨ÉÖ. ¸ÉÒ. EòÉxÉbä÷ 
6) ´ÉèJÉ®úÒ : ¦ÉÉ¹ÉÉ +ÉÊhÉ ¦ÉÉ¹ÉÉ´ªÉ´É½þÉ®ú, +¶ÉÉäEò ®úÉ. Eäò³ýEò®ú, ºxÉä½þ´ÉvÉÇxÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
7) ºÉÉ¨ÉÉÊVÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ, b÷Éì. ®ú¨Éä¶É vÉÉåMÉbä÷, Ênù±ÉÒ{É®úÉVÉ |ÉEòÉ¶ÉxÉ |ÉÉ. Ê±É., {ÉÖhÉä, ÊuùiÉÒªÉ 

+É´ÉÞkÉÒ, 2012. 
* * * * * 

BäÎSUôEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 3  :  +) Ê´É¶Éä¹É OÉÆlÉEòÉ®ú ºÉÆiÉ SÉÉäJÉÉ¨Éä³ýÉ  
 PÉ]õEò : 

1. ºÉÆiÉ SÉÉäJÉÉ¨Éä³ýÉ : ´ªÉCiÉÒ +ÉÊhÉ ´ÉÉRÂó¨ÉªÉ, ºÉÆ{ÉÉ. ¦ÉÉ±ÉSÉÆpù xÉä̈ ÉÉbä÷, ¶É¤nùÉ±ÉªÉ |ÉEòÉ¶ÉxÉ, 
¸ÉÒ®úÉ¨É{ÉÚ®ú. 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ¨É½þÉuùÉ®úÉSªÉÉ {ÉÉªÉ®úÒ¶ÉÒ, ºÉÆ{ÉÉ. ½äþ¨ÉÆiÉ <xÉÉ¨ÉnùÉ®ú, ±É. ®úÉ. xÉÊºÉ®úÉ¤ÉÉnùEò®ú, ½äþ¨ÉÆiÉ |ÉEòÉ¶ÉxÉ, 

EòÉä±½þÉ{ÉÚ®ú, 1990. 
2) VÉÉä½þÉ®ú SÉÉäJÉÉä¤ÉÉ, ºÉÆ{ÉÉ. ºÉÊSÉxÉ {É®ú¤É ´É ¸ÉÒ®ÆúMÉ MÉÉªÉEò´ÉÉb÷, xÉÉMÉ-xÉÉ±ÉÆnùÉ |ÉEòÉ¶ÉxÉ, 

Ê´É¶ÉÉ±ÉxÉMÉ®ú, ÊVÉ. ºÉÉÆMÉ±ÉÒ. 
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ËEò´ÉÉ 

 
BäÎSUôEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 3  : ¤É) Ê´É¶Éä¹É OÉÆlÉEòÉ®ú Ê´É¦ÉÉ´É®úÒ Ê¶É°ü®úEò®ú (¨ÉÉ±ÉiÉÒ¤ÉÉ<Ç ¤Éäbä÷Eò®ú) 
 PÉ]õEò : 

1. EòlÉÉºÉÆOÉ½þ : Eò²ªÉÉÆSÉä ÊxÉ:·ÉÉºÉ, {ÉÉì{ªÉÖ±É®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
2. EòÉnÆù¤É®úÒ : ¤É³ýÒ, näù¶É¨ÉÖJÉ +ìxb÷ EÆò{ÉxÉÒ {ÉÎ¤±É¶ÉºÉÇ |ÉÉ. Ê±É., {ÉÖhÉä. 
3. EòÉnÆù¤É®úÒ : JÉ®äú ¨ÉÉºiÉ®ú, {ÉÉì{ªÉÖ±É®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç.  
4. ́ÉèSÉÉÊ®úEò/±ÉÊ±ÉiÉ : ¨ÉxÉÎº´ÉxÉÒSÉÆ ËSÉiÉxÉ, {ÉÉì{ªÉÖ±É®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ¦ÉÉ®úiÉÒªÉ ºÉÉÊ½þiªÉÉSÉä ÊxÉ¨ÉÉÇiÉä – Ê´É¦ÉÉ´É®úÒ Ê¶É°ü®úEò®ú, +¯ûhÉÉ ¸ÉÒ. nÖù¦ÉÉ¹ÉÒ, ºÉÉÊ½þiªÉ 

+EòÉnù¨ÉÒ 2011.  
2) vÉÉ®ú +ÉÊhÉ EòÉ`ö, xÉ®ú½þ®ú EÖò¯ÆûnùEò®ú. 
3) ¨É®úÉ`öÒ ±ÉäÊJÉEòÉ : ËSÉiÉÉ +ÉÊhÉ ËSÉiÉxÉ, ¦ÉÉ±ÉSÉÆpù ¡òb÷Eäò. 
4) Ê´É¦ÉÉ´É®úÒSÉä Ê]õEòÉEòÉ®ú, ºÉÆ{ÉÉ. uùÉ. ¦É. EòhÉÒÇEò |É. {ÉÖ. xÉÉb÷EòhÉÒÇ. 
5) ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ ºÉ¨ÉÉVÉ +ÉÊhÉ ºÉÆºEÞòiÉÒ, +ÉxÉÆnù ªÉÉnù´É, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä. 
6) ¨É®úÉ`öÒ EòÉnÆù¤É®úÒ : {ÉÊ½þ±Éä ¶ÉiÉEò, EÖòºÉÖ̈ ÉÉ´ÉiÉÒ näù¶É{ÉÉÆbä÷. 

 
ËEò´ÉÉ 

BäÎSUôEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 3  : Eò) Ê´É¶Éä¹É OÉÆlÉEòÉ®ú xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä  
 PÉ]õEò : 

1. EòlÉÉºÉÆOÉ½þ : ®úÉVÉvÉÉxÉÒ, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä.  
2. EòÉnÆù¤É®úÒ : MÉÉÆvÉÉ®úÒSÉä b÷Éä³äý, ºÉÉªÉxÉ {ÉÎ¤±ÉEäò¶ÉxºÉ |ÉÉ. Ê±É.þ, {ÉÖhÉä. 
3. ±ÉÊ±ÉiÉ : =tÉSªÉÉ ºÉÖÆnù®ú Ênù´ÉºÉÉºÉÉ`öÒ, ºÉÉªÉxÉ {ÉÎ¤±ÉEäò¶ÉxºÉ |ÉÉ. Ê±É.þ, {ÉÖhÉä. 
4.EòÊ´ÉiÉÉ : ¨ÉÚbºÉÂ +ÉÊhÉ xÉÆiÉ®úSªÉÉ EòÊ´ÉiÉÉ, ºÉÉªÉxÉ {ÉÎ¤±ÉEäò¶ÉxºÉ |ÉÉ. Ê±É.þ, {ÉÖhÉä. 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ºÉ¨ÉEòÉ±ÉÒxÉ ºÉÉÊ½þiªÉ, ºÉÆ{ÉÉ. ¨ÉxÉÉä½þ®ú VÉÉvÉ´É, ¸ÉÒEòÉÆiÉ näù¶É¨ÉÖJÉ, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
2) xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä : ºÉÉÊ½þiªÉ ´É ºÉ¨ÉÒIÉÉ, b÷Éì. ¶ÉÆEò®ú ®úÉ>ðiÉ, º´É°ü{É |ÉEòÉ¶ÉxÉ, 

+Éè®ÆúMÉÉ¤ÉÉnù. 
3) xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä : ºÉÉlÉÇEò ºÉÉÊ½þiªÉ|É´ÉÉºÉ, ºÉÆ¦ÉÉVÉÒ ¨É±ÉMÉä, +IÉ®ú¨ÉÉxÉ´É |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
4) xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä : ´ªÉCiÉÒ +ÉÊhÉ ´ÉÉRÂó¨ÉªÉ, ºÉÆ{ÉÉ. ¶Éè±Éä¶É ÊjÉ¦ÉÖ́ ÉxÉ, ¶É¤nùÉ±ÉÒ |ÉEòÉ¶ÉxÉ, 

{ÉÖhÉä. 
5) xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä ªÉÉÆSÉä ºÉÉÊ½þiªÉ, ºÉÆ{ÉÉ. {ÉÞl´ÉÒ®úÉVÉ iÉÉè®ú, SÉÉÆnù´Éb÷Eò®ú, +lÉ´ÉÇ |ÉEòÉ¶ÉxÉ, 

VÉ³ýMÉÉ´É. 
6) xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä : ´ªÉCiÉÒ +ÉÊhÉ ´ÉÉRÂó¨ÉªÉ, ºÉÆ{ÉÉ. ºÉÆVÉªÉ Ë¶Énäù, ÊSÉx¨ÉªÉ |ÉEòÉ¶ÉxÉ, 

+Éè®ÆúMÉÉ¤ÉÉnù. 
* * * * * 

BäÎSUôEòò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 4  :  +) OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉ  
 PÉ]õEò : 

1. OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉÉSÉÒ ºÉÆEò±{ÉxÉÉ ´É º´É°ü{É 
1.1 OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉÉSÉÒ ´ªÉÉJªÉÉ 
1.2 OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉÉSÉä º´É°ü{É 
1.3 OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉÉSªÉÉ |Éä®úhÉÉ 
1.4 OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉ +ÉÊhÉ SÉ³ý´É³ý 

2. ºÉÉÊ½þiªÉEÞòiÉÒ : Ê´É¹É´ÉÞIÉÉSªÉÉ ¨ÉÖ²ªÉÉ, ´ÉÉºÉÖnäù´É ¨ÉÖ±ÉÉ]äõ, º´É°ü{É |ÉEòÉ¶ÉxÉ, +Éè®ÆúMÉÉ¤ÉÉnù. 
3. ºÉÉÊ½þiªÉEÞòiÉÒ : =JÉb÷±Éä±ÉÒ ZÉÉbä÷, +ÉxÉÆnù ªÉÉnù´É, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä. 
4. ºÉÉÊ½þiªÉEÞòiÉÒ : ºÉÖMÉ®úhÉSÉÉ JÉÉä{ÉÉ, |ÉÊiÉ¨ÉÉ <ÆMÉÉä±Éä. 
5. ºÉÉÊ½þiªÉEÞòiÉÒ : EòÉªÉÉ ¨ÉÉiÉÒiÉ ¨ÉÉiÉÒiÉ, Ê´Éaö±É ´ÉÉPÉú, näù¶É¨ÉÖJÉ +ìÆb÷ EÆò{ÉxÉÒ |ÉÉ. Ê±É., {ÉÖhÉä. 

ºÉÆn¦ÉÇOÉÆlÉ : 
1) OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉ : º´É°ü{É +ÉÊhÉ ºÉ¨ÉºªÉÉþ, +ÉxÉÆnù ªÉÉnù´É, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä. 
2) OÉÉ¨ÉÒhÉiÉÉ : ºÉÉÊ½þiªÉ +ÉÊhÉ ´ÉÉºiÉ´É, +ÉxÉÆnù ªÉÉnù´É, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä. 
3) OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉ : º´É°ü{É +ÉÊhÉ ¶ÉÉävÉ, b÷Éì. xÉÉMÉxÉÉlÉ EòÉäkÉÉ{É±±Éä, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä. 
4) OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉ, ´ÉÉºÉÖnäù´É ¨ÉÖ±ÉÉ]äõ 
5) OÉÉ¨ÉÒhÉ ºÉÉÊ½þiªÉ : BEò ËSÉiÉxÉ, b÷Éì. nù. iÉÉ. ¦ÉÉäºÉ±Éä, ¨ÉxÉÉäÊ´ÉEòÉºÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç, 2009. 
6) OÉÉ¨ÉÒhÉ ´ÉÉRÂó¨ÉªÉÉSÉÉ <ÊiÉ½þÉºÉ, SÉÆpùEÖò¨ÉÉ®ú xÉ±ÉMÉä, Ê®úªÉÉ {ÉÎ¤±ÉEäò¶ÉxºÉ, EòÉä±½þÉ{ÉÚ®ú. 
7) OÉÉ¨ÉÒhÉ ´ÉÉRÂó¨ÉªÉÉSÉÉ <ÊiÉ½þÉºÉ, ºÉÆ{ÉÉ. ®úÉ¨ÉSÉÆpù EòÉ³ÖÆýJÉä, Eèò±ÉÉºÉ {ÉÎ¤±ÉEäò¶ÉxºÉ, +Éè®ÆúMÉÉ¤ÉÉnù. 
8) ºÉÉÊ½þiªÉÉiÉÒ±É xÉ´Éä |É´ÉÉ½þ : +ÉEò±ÉxÉ +ÉÊhÉ +x´ÉªÉÉlÉÇ, b÷Éì. ¨ÉÉvÉ´É {ÉÖ]õ´ÉÉb÷, ºÉÖÊ´ÉtÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
9) +x´ÉªÉ, ¨ÉÉvÉ´É {ÉÖ]õ´ÉÉb÷, ¤É³ýÒ´ÉÆ¶É |ÉEòÉ¶ÉxÉ, xÉÉÆnäùb÷. 
10) ºÉÉÊ½þÎiªÉEò +ÉxÉÆnù ªÉÉnù´É, b÷Éì. ®ú´ÉÓpù `öÉEÚò®ú, ¤É³ýÒ´ÉÆiÉ |ÉEòÉ¶ÉxÉ, xÉÉÆnäùb÷. 
11) ºÉÉÊ½þiªÉÉSÉä ´ÉiÉÇxÉ +ÉÊhÉ ´ÉiÉÇ̈ ÉÉxÉ, b÷Éì. |É±½þÉnù ±ÉÖ±ÉäEò®ú, ºÉÉEäòiÉ |ÉEòÉ¶ÉxÉ, +Éè®ÆúMÉÉ¤ÉÉnù. 
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ËEò´ÉÉ 

 
BäÎSUôEòò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 4  :  ¤É) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ  
 PÉ]õEò : 

1. nùÊ±ÉiÉ ºÉÉÊ½þiªÉÉSÉÒ ºÉÆEò±{ÉxÉÉ ´É º´É°ü{É 
1.1 nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : |Éä®úhÉÉ ´É º´É°ü{É  
1.2 nùÊ±ÉiÉ ºÉÉÊ½þiªÉ +ÉÊhÉ nùÊ±ÉiÉ SÉ³ý´É³ý 

2. ºÉÉÊ½þiªÉEÞòiÉÒ : ¨É®úhÉ º´ÉºiÉ ½þÉäiÉ +É½äþ, ¤ÉÉ¤ÉÖ®úÉ´É ¤ÉÉMÉÖ±É, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç. 
3. ºÉÉÊ½þiªÉEÞòiÉÒ : ÊVÉhÉÆ +É¨ÉÖSÉÆ, ¤Éä¤ÉÒ EòÉÆ¤É³äý 
4. ºÉÉÊ½þiªÉEÞòiÉÒ : MÉÉä±ÉÊ{É`öÉ, xÉÉ¨Énäù´É føºÉÉ³ý 
5. ºÉÉÊ½þiªÉEÞòiÉÒ : ¨ÉÉEòb÷ÒSÉÉ ¨ÉÉ³ý, +hhÉÉ¦ÉÉ>ð ºÉÉ ä̀ö 

ºÉÆn¦ÉÇOÉÆlÉ : 
1) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : ´ÉänùxÉÉ +ÉÊhÉ Ê´ÉpùÉä½þ, ¦ÉÉ±ÉSÉÆpù ¡òb÷Eäò, ¸ÉÒÊ´ÉtÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä 
2) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : |É´ÉÉ½þ +ÉÊhÉ |ÉEòÉ®ú, b÷Éì. +Ê´ÉxÉÉ¶É ºÉÉÆMÉÉä±ÉäEò®ú, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
3) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : BEò +¦ªÉÉºÉ, +VÉÖÇxÉ b÷ÉÆMÉ³äý, ¨É. ®úÉ. ºÉÉ. ºÉÆ. ¨ÉÆb÷³ý, ¨ÉÖÆ¤É<Ç. 
4) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : º´É°ü{É ´É ¦ÉÚÊ¨ÉEòÉ, ´ÉÉ¨ÉxÉ ËxÉ¤ÉÉ³ýEò®ú, |É¤ÉÉävÉxÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
5) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : SÉSÉÉÇ +ÉÊhÉ ËSÉiÉxÉ, MÉÆMÉÉvÉ®ú {ÉÉxÉiÉÉ´ÉhÉä, ºÉÉEäòiÉ |ÉEòÉ¶ÉxÉ, +Éè®ÆúMÉÉ¤ÉÉnù.  
6) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : +ÉVÉSÉä GòÉÆÊiÉÊ´ÉYÉÉxÉ, ¤ÉÉ¤ÉÖ®úÉ´É ¤ÉÉMÉÖ±É, ¤ÉÖÊrùº]õ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
7) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : Ênù¶ÉÉ ´É Ênù¶ÉÉÆiÉ®ú, nùkÉÉ ¦ÉMÉiÉ 
8) nùÊ±ÉiÉ ºÉÉÊ½þiªÉÉSªÉÉ ÊxÉÊ¨ÉkÉÉxÉä, ºÉnùÉ Eò½Ébä÷, +Ê¦ÉxÉ´É |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
9) ÊxÉ³ýÒ {É½þÉ]õ, ®úÉ. MÉ. VÉÉvÉ´É, ¸ÉÒÊ´ÉtÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
10) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : ÊºÉrùÉÆiÉ +ÉÊhÉ º´É°ü{É, ªÉ¶É´ÉÆiÉ ¨ÉxÉÉä½þ®ú 
11) nùÊ±ÉiÉ EòÊ´ÉiÉÉ, ¨É. ºÉÖ. {ÉÉ]õÒ±É, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç 
12) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : BEò +ÉEò±ÉxÉ, ¤ÉÉ³ýEÞò¹hÉ Eò´É ä̀öEò®ú, +VÉ¤É {ÉÖºiÉEòÉ±ÉªÉ, EòÉä±½þÉ{ÉÚ®ú 
13) ºÉ¨ÉOÉ ±ÉäJÉEò ¤ÉÉ¤ÉÖ®úÉ´É ¤ÉÉMÉÖ±É, ºÉÆ{ÉÉ. EÞò¹hÉÉ ÊEò®ú´É±Éä 
14) ¤ÉÉ¤ÉÖ®úÉ´É ¤ÉÉMÉÖ±É : ´ªÉCiÉÒ +ÉÊhÉ ´ÉÉRÂó¨ÉªÉ, ºÉÖJÉnäù´É føÉhÉäEò, º´É°ü{É |ÉEòÉ¶ÉxÉ, +Éè®ÆúMÉÉ¤ÉÉnù, 

nÖùºÉ®úÒ +É´ÉÞkÉÒ, 2006. 
15) ºjÉÒ +Éi¨ÉEòlÉxÉ, ºÉÆ{ÉÉ. |ÉÉ. SÉÆpùEÖò¨ÉÉ®ú xÉ±ÉMÉä, b÷Éì. MÉÆMÉÉvÉ®ú {ÉÉxÉiÉÉ´ÉhÉä, ºÉÖ®äú¶É BVÉxºÉÒ, {ÉÖhÉä, 1990. 
16) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ +ÉÊhÉ ±ÉÊ±ÉiÉ, MÉÉä. ¨É. EÖò±ÉEòhÉÒÇ 
17) ¨É®úÉ`öÒ EòÊ´ÉiÉäSªÉÉ xÉ´ªÉÉ Ênù¶ÉÉ, ¨É½åþpù ¦É´É®äú, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç, 2007. 
18) nùÊ±ÉiÉ ºÉÉÊ½þiªÉÉSÉä ºÉÉénùªÉÇ¶ÉÉºjÉ, ¶É®úhÉEÖò¨ÉÉ®ú Ë±É¤ÉÉ³äý, Ênù±ÉÒ{É®úÉVÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
19) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : SÉSÉÉÇ-ËSÉiÉxÉ-ºÉ¨ÉÒIÉÉ, b÷Éì. ËSÉiÉÉ¨ÉhÉ EòÉÆ¤É³äý, EòºiÉÖ®úÒ |ÉEòÉxÉ, +¨É³ýxÉä®ú, ÊVÉ. VÉ³ýMÉÉ´É. 
20) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : |Éä®úhÉÉ +ÉÊhÉ º´É°ü{É, Ênù±ÉÒ{É®úÉVÉ |ÉEòÉ¶ÉxÉ |ÉÉ. Ê±É., {ÉÖhÉä.  

 
ËEò´ÉÉ 

 
BäÎSUôEòò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 4  : Eò) ºjÉÒ´ÉÉnùÒ ºÉÉÊ½þiªÉ 
 PÉ]õEò : 

1. ºjÉÒ´ÉÉnùÒ ºÉÉÊ½þiªÉ : ºÉÆEò±{ÉxÉÉ ´É º´É°ü{É 
1. ºjÉÒ´ÉÉnùÒ ºÉÉÊ½þiªÉ : ´ªÉÉJªÉÉ 
2. ºjÉÒ´ÉÉnùÒ ºÉÉÊ½þiªÉ : º´É°ü{É ´É ´ÉèÊ¶É¹]õ¬ä 
3. {ÉÉ¶SÉÉkªÉ ºjÉÒ´ÉÉnùÒ ºÉÉÊ½þiªÉÉSÉÉ ºÉÆÊIÉ{iÉ {ÉÊ®úSÉªÉ 
4. ¨É®úÉ`öÒ ºjÉÒ´ÉÉnùÒ ºÉÉÊ½þiªÉÉSÉÉ ºÉÆÊIÉ{iÉ {ÉÊ®úSÉªÉ 

5. ºÉÉÊ½þiªÉEÞòiÉÒ : ºjÉÒ{ÉȪ û¹É iÉÖ±ÉxÉÉ, iÉÉ®úÉ¤ÉÉ<Ç Ë¶Énäù, ºÉÆ{ÉÉ. Ê´É±ÉÉºÉ JÉÉä±Éä, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
6. ºÉÉÊ½þiªÉEÞòiÉÒ : EòÉ´ªÉ¡Öò±Éä, ºÉÉÊ´ÉjÉÒ¤ÉÉ<Ç ¡Öò±Éä,  

ºÉÉÊ´ÉjÉÒ¤ÉÉ<Ç ¡Öò±Éä ºÉ¨ÉOÉ ´ÉÉRÂó¨ÉªÉ, ºÉÆ{ÉÉ. b÷Éì. ¨ÉÉ. MÉÉä. ¨ÉÉ³ýÒ, ¨É. ®úÉ. ºÉÉÊ½þiªÉ +ÉÊhÉ 
ºÉÆºEÞòiÉÒ ¨ÉÆb÷³ý, ¨ÉÖÆ¤É<Ç. 

7. ºÉÉÊ½þiªÉEÞòiÉÒ : ¥É, EòÊ´ÉiÉÉ ¨É½þÉVÉxÉ ®úÉVÉ½ÆþºÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
8. ºÉÉÊ½þiªÉEÞòiÉÒ : ´ÉähÉÉ (EòÊ´ÉiÉÉºÉÆOÉ½þ), xÉÒ®úVÉÉ, ¨ÉèjÉäªÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç, ºÉÖvÉÉÊ®úiÉ +É´ÉÞkÉÒ, 2009. 

 
ºÉÆnù¦ÉÇOÉÆlÉ : 

1) ¨É®úÉ`öÒ Ê´É·ÉEòÉä¶É, JÉÆb÷ 20´ÉÉ 
2) ´ÉÉRÂó¨ÉªÉÒxÉ ºÉÆYÉÉ-ºÉÆEò±{ÉxÉÉ EòÉä¶É, ºÉÆ{ÉÉ. |É¦ÉÉ MÉhÉÉä®úEò®ú ´É <iÉ®ú, MÉ. ®úÉ. ¦É]õEò³ý  

¡òÉ=hbä÷¶ÉxÉ, ¨ÉÖÆ¤É<Ç, 2001. 
3) ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉEòÉä¶É JÉÆb÷ SÉÉèlÉÉ ºÉ¨ÉÒIÉÉ-ºÉÆYÉÉ, ºÉ¨Éx´ÉªÉEò ºÉÆ{ÉÉnùEò Ê´ÉVÉªÉÉ ®úÉVÉÉvªÉIÉ, 

¨É. ®úÉ. ºÉÉÊ½þiªÉ +ÉÊhÉ ºÉÆºEÞòiÉÒ ¨ÉÆb÷³ý, ¨ÉÖÆ¤É<Ç, 2002. 
4) ºÉÆnù¦ÉÉÇºÉÊ½þiÉ ºjÉÒ´ÉÉnù(ºjÉÒ´ÉÉnùÉSÉä ºÉ¨ÉEòÉ±ÉÒxÉ SÉSÉÉÇÊ´É·É), ºÉÆ{ÉÉ. ´ÉÆnùxÉÉ ¦ÉÉMÉ´ÉiÉ ´É <iÉ®ú, 

¶É¤nù {ÉÎ¤±ÉEäò¶ÉxºÉ, ¨ÉÖÆ¤É<Ç, 2014. 
5) ºjÉÒ´ÉÉnù, ºÉÆ{ÉÉ. ºÉÖ̈ ÉiÉÒ ±ÉÉÆbä÷, ¶É¤nùÉ±ÉªÉ |ÉEòÉ¶ÉxÉ, ¸ÉÒ®úÉ¨É{ÉÚ®ú, 2007. 
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6) ºjÉÒ´ÉÉnù +ÉÊhÉ ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ, b÷Éì. ´ÉÆnùxÉÉ ¨É½þÉVÉxÉ, Ê´ÉVÉªÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú, 2013. 
7) ºjÉÒ´ÉÉnùÒ Ê´ÉSÉÉ®ú +ÉÊhÉ ºÉ¨ÉÒIÉäSÉÉ ¨ÉÉMÉÉä́ ÉÉ, b÷Éì. ¶ÉÉä¦ÉÉ {ÉÉ]õÒ±É, ºxÉä½þ´ÉvÉÇxÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2007. 
8) ºjÉÒ´ÉÉnùÒ ºÉÉ¨ÉÉÊVÉEò Ê´ÉSÉÉ®ú, Ê´ÉtÖiÉ ¦ÉÉMÉ´ÉiÉ, b÷ÉªÉ¨ÉÆb÷ {ÉÎ¤±ÉEäòxºÉ, {ÉÖhÉä. 
9) ºjÉÒ´ÉÉnùÒ ºÉ¨ÉÒIÉÉ : ºÉÆEò±{ÉxÉÉ ´É ={ÉªÉÉäVÉxÉ, ºÉÆ{ÉÉ. b÷Éì. ¨ÉÆMÉ±ÉÉ ´É®úJÉäbä÷, EòÉ. ºÉ. ´ÉÉhÉÒ 

¨É®úÉ`öÒ |ÉMÉiÉ +vªÉªÉxÉ ºÉÆºlÉÉ, vÉÖ³äý. 
10)           ºÉÉÊ½þiªÉÉiÉÒ±É xÉ´Éä |É´ÉÉ½þ : +ÉEò±ÉxÉ +ÉÊhÉ +x´ÉªÉÉlÉÇ, b÷Éì. ¨ÉÉvÉ´É {ÉÖ]õ´ÉÉb÷, ºÉÖÊ´ÉtÉ 

|ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
11) +´ÉÉÇSÉÒxÉ ¨É®úÉ`öÒ EòÉ´ªÉ¨ÉÒ¨ÉÉÆºÉÉ(b÷Éì. +IÉªÉEÖò¨ÉÉ®ú EòÉ³äý MÉÉè®ú´ÉOÉÆlÉ), ºÉÆ{ÉÉ. b÷Éì. ®úÉVÉåpù 

xÉÉ<ÇEò´ÉÉbä÷ ´É <iÉ®ú, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2014. 
 

* * * * * 
B¨É. B. (¨É®úÉ ö̀Ò) : ºÉjÉ SÉ´ÉlÉä 

 
+É´É¶ªÉEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 1  :  ={ÉªÉÉäÊVÉiÉ ¨É®úÉ ö̀Ò 
 PÉ]õEò : 

1. |ÉºÉÉ®ú¨ÉÉvªÉ¨ÉÉÆºÉÉ`öÒ ±ÉäJÉxÉ 
2. OÉÆlÉ {É®úÒIÉhÉ 
3. ºÉÆ{ÉÉnùxÉ |ÉÊGòªÉÉ 
4. ¦ÉÉ¹ÉÉÆiÉ®ú |ÉÊGòªÉÉ 
5. ¦ÉÉ¹ÉhÉ ´É ´ÉCiÉÞi´É, ºÉÚjÉºÉÆSÉÉ±ÉxÉ Eò±ÉÉ 
6. ¶ÉÉävÉÊxÉ¤ÉÆvÉÉSÉä ±ÉäJÉxÉ 
7. EòÉä¶É´ÉÉRÂó¨ÉªÉÉºÉÉ`öÒ ±ÉäJÉxÉ 
8. ºÉÆMÉhÉEòÉ´É®úÒ±É ¨É®úÉ`öÒSÉä ±ÉäJÉxÉ 
9. <Æ]õ®úxÉä]õSÉÉ ´ÉÉ{É®ú ´É ¨É®úÉ`öÒ, ¨É®úÉ`öÒ ºÉÆEäòiÉºlÉ³äý, ¤±ÉÉìMÉ±ÉäJÉxÉ 
10. ºÉÉ¨ÉÉÊVÉEò ¨ÉÉvªÉ¨ÉÉǼ É®úÒ±É ¨É®úÉ`öÒ : ]Âõ´ÉÒ]õ®ú, ¡äòºÉ¤ÉÖEò <iªÉÉnùÒ 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ(b÷Éì. MÉ. xÉÉ. VÉÉäMÉ³äýEò®ú EÞòiÉYÉiÉÉ OÉÆlÉ), ºÉÆ{ÉÉ. b÷Éì. EäòiÉEòÒ ¨ÉÉäb÷Eò ´É <iÉ®ú, 

{ÉnÂù̈ ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2012. 
2) ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ, b÷Éì. ºÉÆVÉªÉ ºÉÆ¦ÉÉVÉÒ ±ÉÉÆb÷MÉä, Ênù±ÉÒ{É®úÉVÉ |ÉEòÉ¶ÉxÉ |ÉÉ. Ê±É., {ÉÖhÉä, 2011. 
3) ={ÉªÉÉäÊVÉiÉ ¨É®úÉ`öÒ ´É |ÉºÉÉ®ú ¨ÉÉvªÉ¨ÉÉÆSÉÒ EòÉªÉÇ¶Éè±ÉÒ, ºÉÆ{ÉÉ. b÷Éì. ºÉÆnùÒ{É ºÉÉÆMÉ³äý, b÷ÉªÉ¨ÉÆb÷ 

{ÉÎ¤±ÉEäò¶ÉxºÉ, {ÉÖhÉä. 
4) ¦ÉÉ¹ÉÉÆiÉ®ú ¨ÉÒ¨ÉÉÆºÉÉ, ºÉÆ{ÉÉ. b÷Éì. Eò±ªÉÉhÉ EòÉ³äý, b÷Éì. +ÆVÉ±ÉÒ ºÉÉä̈ ÉhÉ, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
5) ¶ÉÉävÉÊxÉ¤ÉÆvÉÉSÉÒ ±ÉäJÉxÉ{ÉrùiÉÒ, ºÉ. MÉÆ. ¨ÉÉ±É¶Éä, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç, iÉÞiÉÒªÉ +É´ÉÞkÉÒ 2007. 
6) ¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ : ºÉÆÊSÉiÉ +ÉÊhÉ xÉ´ªÉÉ Ênù¶ÉÉ, ºÉÆ{ÉÉ. Ê´ÉVÉªÉ EÖò´É³äýEò®ú, b÷Ò. ´ÉÉªÉ. {ÉÉ]õÒ±É +Ê¦É¨ÉiÉ 

Ê´ÉtÉ{ÉÒ`ö, {ÉÖhÉä, 2016. 
* * * * * 

+É´É¶ªÉEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 2  :  ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ  
 PÉ]õEò : 

1. ̈ É®úÉ`öÒSÉÒ {ÉÚ́ ÉÇ{ÉÒÊ`öEòÉ ´É =i{ÉkÉÒ : ¦ÉÉ¹ÉÉEÖò±ÉÉSÉÒ ºÉÆEò±{ÉxÉÉ, +ÉªÉÇ¦ÉÉ¹ÉÉEÖò±É ´É +ÉªÉÇ¦ÉÉ®úiÉÒªÉ ¦ÉÉ¹ÉÉ - 
¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ =i{ÉkÉÒ ´É =i{ÉkÉÒ EòÉ±É. 

2. ̈ É®úÉ`öÒSÉÉ EòÉÊ±ÉEò +¦ªÉÉºÉ : ªÉÉnù́ ÉEòÉ³ý, ¤É½þÉ¨ÉxÉÒEòÉ³ý, Ê¶É´ÉEòÉ±ÉÒxÉ ¨É®úÉ`öÒ, {Éä¶É´ÉäEòÉ±ÉÒxÉ ¨É®úÉ`öÒ, 
+ÉÆM±ÉEòÉ±ÉÒxÉ ¨É®úÉ`öÒ 

3. ̈ É®úÉ`öÒSªÉÉ |É¨ÉÖJÉ ¤ÉÉä±ÉÒ : ´É½Éb÷Ò, xÉÉMÉ{ÉÖ®úÒ, +Ê½þ®úÉhÉÒ, EòÉäEòhÉÒ, b÷ÉÆMÉÒ. 
4. +xªÉ ¦ÉÉ¹ÉÉÆSÉÉ ¨É®úÉ`öÒ´É®úÒ±É {ÉÊ®úhÉÉ¨É : ¡òÉ®ú¶ÉÒ, <ÆOÉVÉÒ, EòÉxÉb÷Ò 
5. ́ªÉÉEò®úhÉÊ´ÉSÉÉ®ú :  

+) xÉÉ¨É, ºÉ´ÉÇxÉÉ¨É, Ê´É¶Éä¹ÉhÉ +ÉÊhÉ iªÉÉÆSÉÒ Ê´ÉEòÉ®úºÉ®úhÉÒ 
¤É) Ê´É¦ÉÎCiÉÊ´ÉSÉÉ®ú 

6. +Énù¶ÉÇ Ê±É{ÉÒSÉÒ ¨ÉÚ±ÉiÉk´Éä ´É ¨É®úÉ`öÒSÉÒ ±ÉäJÉxÉ{ÉrùiÉÒ 
ºÉÆnù¦ÉÇOÉÆlÉ : 

1) ¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ : =nÂùMÉ¨É +ÉÊhÉ Ê´ÉEòÉºÉ, EÞò. {ÉÉÆ. EÖò±ÉEòhÉÒÇ 
2) ªÉÉnù́ ÉEòÉ±ÉÒxÉ ¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ, b÷Éì. ¶ÉÆ. MÉÉä. iÉÖ³ý{ÉÖ³äý 
3) ¨É®úÉ`öÒ ¤ÉJÉ®úÒiÉÒ±É ¡òÉºÉÒÇSÉä º´É°ü{É, b÷Éì. ªÉÖ. ¨É. {É`öÉhÉ 
4) ¨É®úÉ`öÒSÉä BäÊiÉ½þÉÊºÉEò ¦ÉÉ¹ÉÉ¶ÉÉºjÉ, b÷Éì. ®ú. ®úÉ. MÉÉäºÉÉ´ÉÒ, ºxÉä½þ´ÉvÉÇxÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä, 1999. 
5) ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ : ´ÉhÉÇxÉÉi¨ÉEò ´É BäÊiÉ½þÉÊºÉEò, b÷Éì. ºÉ. MÉÆ. ¨ÉÉ±É¶Éä ´É <iÉ®ú, {ÉnÂù̈ ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 

ºÉÖvÉÉÊ®úiÉ iÉÞiÉÒªÉ +É´ÉÞkÉÒ, 2005. 
6) +ÉvÉÖÊxÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ (ºÉÆ®úSÉxÉÉ´ÉÉnùÒ +ÉÊhÉ ºÉÉ¨ÉÉxªÉ), ºÉÆ{ÉÉ. Eò±ªÉÉhÉ EòÉ³äý, b÷Éì. +ÆVÉ±ÉÒ ºÉÉä̈ ÉhÉ, 

|ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 1999. 
7) ¨É®úÉ`öÒSÉÉ ¦ÉÉÊ¹ÉEò +¦ªÉÉºÉ, ºÉÆ{ÉÉ. ¨ÉÖ. ¸ÉÒ. EòÉxÉbä÷ 
8) ´ÉèJÉ®úÒ : ¦ÉÉ¹ÉÉ +ÉÊhÉ ¦ÉÉ¹ÉÉ´ªÉ´É½þÉ®ú, ¨ÉìVÉäÎº]õEò ¤ÉÖEò º]õÉì±É, ¨ÉÖÆ¤É<Ç, 1983. 
9) v´ÉÊxÉÊ´ÉSÉÉ®ú, xÉÉ. MÉÉä. EòÉ±Éä±ÉEò®ú 
10) ¨É®úÉ`öÒ ´ªÉÉEò®úhÉ, ±ÉÒ±ÉÉ MÉÉäÊ´É±ÉEò®ú 
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BäÎSUôEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 3  : +) ¨É®úÉ`öÒ ¤ÉÉ±ÉºÉÉÊ½þiªÉ  
 PÉ]õEò : 

1. ¶ªÉÉ¨ÉSÉÒ +É<Ç, ºÉÉxÉä MÉȪ ûVÉÒ, {ÉÖhÉä Ê´ÉtÉlÉÒÇ MÉÞ½þ, {ÉÖhÉä. 
2. ®úÉhÉÒSÉÉ ¤ÉÉMÉ, Ë´ÉnùÉ Eò®ÆúnùÒEò®, {ÉÉì{ªÉÖ±É®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
3. MÉÉ´ÉÉEòbÆ÷, <ÆÊpùÊVÉiÉ ¦ÉÉ±Éä®úÉ´É 
4. ́ÉÉSÉÚ-+ÉxÉÆnäù (EÖò¨ÉÉ®ú MÉ]õ nùÉäxÉ), ¨ÉÉvÉÖ®úÒ {ÉÖ®Æúnù®äú, VªÉÉäiºxÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
5. +¨ÉÞiÉ¡ò³äý, VÉÒ. B. EÖò±ÉEòhÉÒÇ, EòÉìÎx]õxÉäx]õ±É |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ¨É®úÉ`öÒ ¤ÉÉ±É´ÉÉRÂó¨ÉªÉ : º´É°ü{É +ÉÊhÉ +{ÉäIÉÉ, ºÉÖ±É¦ÉÉ ¶ÉÉ½þ, 2001. 
2) ¨É®úÉ`öÒ ¤ÉÉ±ÉºÉÉÊ½þiªÉ : |É´ÉÉ½þ +ÉÊhÉ º´É°ü{É, ±ÉÒ±ÉÉ´ÉiÉÒ ¦ÉÉMÉ´ÉiÉ, 1995. 
3) ¤ÉÉ±ÉÊ¶ÉIÉhÉ-¤ÉÉ±ÉºÉÉÊ½þiªÉ : Ê´ÉÊ´ÉvÉ +ÉªÉÉ¨É, ¨ÉÆnùÉ JÉÉÆb÷MÉä, ±ÉÒ±ÉÉ nùÒÊIÉiÉ, 2006. 
4) ¤ÉÉ±ÉºÉÉÊ½þiªÉÉSÉÒ °ü{É®äú¹ÉÉ, ¨ÉÉ±ÉiÉÒ¤ÉÉ<Ç nùÉÆbä÷Eò®ú, 1964. 
5) +ÉvÉÖÊxÉEò ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉÉSÉÉ <ÊiÉ½þÉºÉ (¦ÉÉMÉ 2), +. xÉÉ. näù¶É{ÉÉÆbä÷, 1971. 
6) ¤ÉÉ±É´ÉÉRÂó¨ÉªÉ, näù´ÉÒnùÉºÉ ¤ÉÉMÉÖ±É, 1967.  

 
ËEò´ÉÉ 

 
BäÎSUôEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 3  : ¤É) ¨É®úÉ`öÒ ´ÉèSÉÉÊ®úEò ºÉÉÊ½þiªÉ  
 PÉ]õEò : 

1. ºÉÉ´ÉÇVÉÊxÉEò ºÉiªÉvÉ¨ÉÇ, ¨É½þÉi¨ÉÉ VªÉÉäÊiÉ¤ÉÉ ¡Öò±Éä, ºÉÆ{ÉÉ. b÷Éì. ´ÉÉºÉÖnäù´É ¨ÉÖ±ÉÉ]äõ, º´É°ü{É |ÉEòÉ¶ÉxÉ, 
+Éè®ÆúMÉÉ¤ÉÉnù, SÉÉèlÉÒ +É´ÉÞkÉÒ 2014. 

2. +xÉÆiÉ {Éè±ÉÚÆSÉÉ ºÉÉ¨ÉÉÊVÉEò ªÉÉärùÉ : nùÊ±ÉiÉäiÉ®úÉÆºÉÉ`öÒ b÷Éì. ¤ÉÉ¤ÉÉºÉÉ½äþ¤É +ÉÆ¤Éäb÷Eò®ú, b÷Éì. |É±½þÉnù 
±ÉÖ±ÉäEò®ú, ºÉÉªÉxÉ {ÉÎ¤±ÉEäò¶ÉxºÉ |ÉÉ. Ê±É., {ÉÖhÉä.  

3. ¦ÉÉ®úiÉÒªÉ ºjÉÒ |É¶xÉ, ºÉÆ{ÉÉ. ÊxÉ¨ÉÇ±ÉÉ VÉÉvÉ´É, iÉÉ®úÉ¤ÉÉ<Ç Ë¶Énäù ºjÉÒ +¦ªÉÉºÉ Eåòpù, b÷Éì. 
¤ÉÉ¤ÉÉºÉÉ½äþ¤É +ÉÆ¤Éäb÷Eò®ú ¨É®úÉ`ö´ÉÉb÷É Ê´ÉtÉ{ÉÒ`ö, +Éè®ÆúMÉÉ¤ÉÉnù 

4. +ÉÎºiÉEò Ê¶É®úÉä̈ ÉhÉÒ SÉÉ´ÉÉÇEò, +É. ½þ. ºÉÉ³ÖÆýJÉä, ±ÉÉäEòÉªÉiÉ |ÉEòÉ¶ÉxÉ, ºÉÉiÉÉ®úÉ. 
ºÉÆnù¦ÉÇOÉÆlÉ : 

1) BEòÉäÊhÉºÉÉ´ªÉÉ ¶ÉiÉEòÉiÉÒ±É ¨É®úÉ`öÒ MÉt (JÉÆb÷ 1), ºÉÆ{ÉÉ. ¦ÉÉºEò®ú ±ÉI¨ÉhÉ ¦ÉÉä³äý, ºÉÉÊ½þiªÉ +EòÉnùä̈ ÉÒ. 
2) BEòÉäÊhÉºÉÉ´ªÉÉ ¶ÉiÉEòÉiÉÒ±É ¨É®úÉ`öÒ MÉt (JÉÆb÷ 2), ºÉÆ{ÉÉ. ¦ÉÉºEò®ú ±ÉI¨ÉhÉ ¦ÉÉä³äý, ºÉÉÊ½þiªÉ +EòÉnùä̈ ÉÒ. 
3) Ê´ÉºÉÉ´ªÉÉ ¶ÉiÉEòÉiÉÒ±É ¨É®úÉ`öÒ MÉt (JÉÆb÷ 1), ºÉÆ{ÉÉ. ¦ÉÉºEò®ú ±ÉI¨ÉhÉ ¦ÉÉä³äý, ºÉÉÊ½þiªÉ +EòÉnäù¨ÉÒ. 
4) Ê´ÉºÉÉ´ªÉÉ ¶ÉiÉEòÉiÉÒ±É ¨É®úÉ`öÒ MÉt (JÉÆb÷ 2), ºÉÆ{ÉÉ. ¦ÉÉºEò®ú ±ÉI¨ÉhÉ ¦ÉÉä³äý, ºÉÉÊ½þiªÉ +EòÉnùä̈ ÉÒ. 
5) ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉÉSÉÉ <ÊiÉ½þÉºÉ (JÉÆb÷ 7, ¦ÉÉMÉ 4), ºÉÆ{ÉÉ. ®úÉ. MÉ. VÉÉvÉ´É, ¨É½þÉ®úÉ¹]Åõ ºÉÉÊ½þiªÉ {ÉÊ®ú¹Énù, 

{ÉÖhÉä. 
ËEò´ÉÉ 

BäÎSUôEò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 3  :  Eò) ¦ÉÉ¹ÉÉÆiÉÊ®úiÉ ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ 
 PÉ]õEò : 

1. ¦ÉÉ¹ÉÉÆiÉ®ú : ´ªÉÉJÉÉ, º´É°ü{É, |ÉEòÉ®ú +ÉÊhÉ ¨É½þk´É 
2. +lÉÉÇSªÉÉ ¶ÉÉävÉÉiÉ, Î´½þC]õ®ú £íòEò±É, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä, 2014. 
3. BEòÊ´ÉÆ¶ÉiÉÒ, ®ú´ÉÓpùxÉÉlÉ ]õÉMÉÉä®ú (+xÉÖ́ ÉÉnù ¨ÉÉ¨ÉÉ ´É®äú®úEò®ú), ºÉÉÊ½þiªÉ +EòÉnäù¨ÉÒ, xÉ´ÉÒ Ênù±±ÉÒ.  
4. +ÉìlÉä±±ÉÉä, Ê´É. ´ÉÉ. Ê¶É®ú´ÉÉb÷Eò®ú, {ÉÉì{ªÉÖ±É®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
5. xÉMÉÉªÉÉÆ|É¨ÉÉhÉä ´ÉÉVÉhÉÉ®äú ¶É¤nù (xÉMÉÉ®äú EòÒ iÉ®ú½þ ¤ÉVÉiÉä ½èþ), ÊxÉ¨ÉÇ±ÉÉ {ÉÖiÉÖ±É, +xÉÖ́ ÉÉnù EòÊ´ÉiÉÉ 

¨É½þÉVÉxÉ, ¨ÉxÉÉäÊ´ÉEòÉºÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
ºÉÆnù¦ÉÇOÉÆlÉ : 

1) ¦ÉÉ¹ÉÉÆiÉ®ú, ºÉnùÉ Eò½Ébä÷, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç, 1998. 
2) ¦ÉÉ¹ÉÉÆiÉ®ú +ÉÊhÉ ¦ÉÉ¹ÉÉ, Ê´É±ÉÉºÉ ºÉÉ®ÆúMÉ, ¨ÉÉèVÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç, 2011. 
3) ¦ÉÉ¹ÉÉÆiÉ®ú ¨ÉÒ¨ÉÉÆºÉÉ, ºÉÆ{ÉÉ. b÷Éì. Eò±ªÉÉhÉ EòÉ³äý, b÷Éì. +ÆVÉ±ÉÒ ºÉÉä̈ ÉhÉ, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä 
4) +xÉÖ́ ÉÉnù¨ÉÒ¨ÉÉÆºÉÉ, ºÉÆ{ÉÉ. Eäò¶É´É iÉÖ{Éä, ºÉÉIÉÉiÉ |ÉEòÉ¶ÉxÉ, +Éè®ÆúMÉÉ¤ÉÉnù, 2012. 

* * * * * 
BäÎSUôEòò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 4  :  +) Ê´ÉYÉÉxÉ ºÉÉÊ½þiªÉ 
 PÉ]õEò : 

1. Ê´ÉYÉÉxÉ ºÉÉÊ½þiªÉ : ºÉÆEò±{ÉxÉÉ ´É º´É°ü{É  
1. Ê´ÉYÉÉxÉ ºÉÉÊ½þiªÉ : ´ªÉÉJªÉÉ 
2. Ê´ÉYÉÉxÉ ºÉÉÊ½þiªÉ : º´É°ü{É ´É ´ÉèÊ¶É¹]õ¬ä 
3. {ÉÉ¶SÉÉkªÉ Ê´ÉYÉÉxÉ ºÉÉÊ½þiªÉÉSÉÉ ºÉÆÊIÉ{iÉ +ÉføÉ´ÉÉ 
4. ¨É®úÉ`öÒ Ê´ÉYÉÉxÉ ºÉÉÊ½þiªÉÉSÉÉ ºÉÆÊIÉ{iÉ +ÉføÉ´ÉÉ 

2. ºÉÉÊ½þiªÉEÞòiÉÒ : |ÉäÊ¹ÉiÉ, VÉªÉÆiÉ xÉÉ®ú³ýÒEò®ú, ¨ÉÉèVÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
3. ºÉÉÊ½þiªÉEÞòiÉÒ : {ÉÖfø±ªÉÉ ½þÉEòÉ, ºÉÖ¤ÉÉävÉ VÉÉ´Ébä÷Eò®ú, ¨ÉìVÉäÎº]õEò {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, 2011. 
4. ºÉÉÊ½þiªÉEÞòiÉÒ : {ÉÖxÉVÉÇx¨É, ¨ÉÉvÉÖ®úÒ ¶ÉÉxÉ¦ÉÉMÉ, ¨ÉäxÉEòÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 1999. 
5. ºÉÉÊ½þiªÉEÞòiÉÒ : Ê´ÉYÉÉxÉEòlÉÉ, ®äúJÉÉ ¤ÉèVÉ±É, YÉÉxÉnùkÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
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ºÉÆnù¦ÉÇOÉÆlÉ : 

1) Ê´ÉYÉÉxÉ-ºÉÉÊ½þiªÉ +ÉÊhÉ ºÉÆEò±{ÉxÉÉ, ºÉÆ{ÉÉ. b÷Éì. ´É. Ênù. EÖò±ÉEòhÉÒÇ, ÊxÉ®ÆúVÉxÉ PÉÉ]äõ, xÉÒ½þÉ®úÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 1990. 
2) ¨É®úÉ`öÒ Ê´É·ÉEòÉä¶É, JÉÆb÷ 16 (]õÒ{É – Ê´ÉYÉÉxÉEòlÉÉ) 
3) ´ÉÉRÂó¨ÉªÉÒxÉ ºÉÆYÉÉ-ºÉÆEò±{ÉxÉÉ EòÉä¶É, ºÉÆ{ÉÉ. |É¦ÉÉ MÉhÉÉä®úEò®ú ´É <iÉ®ú, MÉ. ®úÉ. ¦É]õEò³ý ¡òÉ=hbä÷¶ÉxÉ, ¨ÉÖÆ¤É<Ç, 

2001. 
4) ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉEòÉä¶É JÉÆb÷ SÉÉèlÉÉ ºÉ¨ÉÒIÉÉ-ºÉÆYÉÉ, ºÉ¨Éx´ÉªÉEò ºÉÆ{ÉÉnùEò Ê´ÉVÉªÉÉ ®úÉVÉÉvªÉIÉ, ¨É. ®úÉ. 

ºÉÉÊ½þiªÉ +ÉÊhÉ ºÉÆºEÞòiÉÒ ¨ÉÆb÷³ý, ¨ÉÖÆ¤É<Ç, 2002. 
 

ËEò´ÉÉ 
 
BäÎSUôEòò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 4  :  ¤É) +ÉÊnù́ ÉÉºÉÒ ºÉÉÊ½þiªÉ  
 PÉ]õEò : 

1. +ÉÊnù´ÉÉºÉÒ ºÉÉÊ½þiªÉ : ºÉÆEò±{ÉxÉÉ ´É º´É°ü{É 
1.1 +ÉÊnù´ÉÉºÉÒ ºÉÉÊ½þiªÉÉSÉÒ ´ªÉÉJªÉÉ 
1.2 +ÉÊnù´ÉÉºÉÒ ºÉÉÊ½þiªÉ ÊxÉÊ¨ÉÇiÉÒ¨ÉÉMÉÒ±É |Éä®úhÉÉ ´É ½äþiÉÚ 
1.3 +ÉÊnù´ÉÉºÉÒ ¤ÉÉä±ÉÒ ´É ºÉÉÊ½þiªÉÉSÉÉ +xÉÖ¤ÉÆvÉ 
1.4 +ÉÊnù´ÉÉºÉÒ ºÉÉÊ½þiªÉ +ÉÊhÉ nùÊ±ÉiÉ SÉ³ý´É³ý 

2. ºÉÉÊ½þiªÉEÞòiÉÒ : ´ÉÉb÷É (EòÉnÆù¤É®úÒ)þ, ¨ÉÉvÉ´É ºÉ®úEÖÆòbä÷ 
3. ºÉÉÊ½þiªÉEÞòiÉÒ : xÉ´ÉºÉÉ Ê¦É±ÉhÉÒSÉÉ B±MÉÉ®ú, xÉVÉÖ¤ÉÉ<Ç MÉÉÊ´ÉiÉ 
4. ºÉÉÊ½þiªÉEÞòiÉÒ : ®úÉäb÷É±ÉÒ, ´ÉÉ½þ°ü ºÉÉäxÉ´ÉhÉä 
5. ºÉÉÊ½þiªÉEÞòiÉÒ : =nù<Ç, |ÉEòÉ¶É SÉ´½þÉhÉ 

ºÉÆn¦ÉÇOÉÆlÉ : 
1) +ÉÊnù´ÉÉºÉÒ ºÉÉÊ½þiªÉ : º´É°ü{É +ÉÊhÉ ºÉ¨ÉÒIÉÉþ, b÷Éì. Ê´ÉxÉÉªÉEò iÉÖ̈ É®úÉ¨É, Ê´ÉVÉªÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
2) ¦ÉÉ®úiÉÒªÉ +ÉÊnù´ÉÉºÉÒú, MÉȪ ûxÉÉlÉ xÉÉb÷MÉÉåbä÷ú, EòÉìÎx]õxÉäx]õ±É |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 1979. 
3) ¨É½þÉ®úÉ¹]ÅõÉiÉÒ±É +ÉÊnù́ ÉÉºÉÒ ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ : BEò ¶ÉÉävÉ, b÷Éì. ¨ÉÉ½äþ·É®úÒ MÉÉÊ´ÉiÉ, nùÉºiÉÉxÉä ®úÉ¨ÉSÉÆpù 

+ÉÊhÉ EÆò.ý, {ÉÖhÉä. 
4) +ÉÊnù´ÉÉºÉÒ ºÉÉÊ½þiªÉ : ËSÉiÉxÉ +ÉÊhÉ ÊSÉÊEòiºÉÉ, iÉÖEòÉ®úÉ¨É ®úÉäÆMÉ]äõú, Ênù±ÉÒ{É®úÉVÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2014ú. 
5) ®úÉxÉ¡Öò±ÉÉÆSªÉÉ EòÊ´ÉiÉÉ, b÷Éì. ºÉÆVÉªÉ ±ÉÉä½þEò®äú, ¨ÉÉ¯ûiÉÒ +ÉZÉ³ý, +IÉiÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2013.  
6) Eò´ÉÒ +ÉÊhÉ EòÊ´ÉiÉÉ, b÷Éì. ºÉÆVÉªÉ ±ÉÉä½þEò®äú, ¨ÉävÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, +¨É®úÉ´ÉiÉÒ, 2014.  
7) ´Éènù¦ÉÒÇªÉ +ÉÊnù´ÉÉºÉÒ : VÉÒ´ÉxÉ +ÉÊhÉ ºÉÆºEÞòiÉÒ, b÷Éì. ¶Éè±ÉVÉÉ näù´ÉMÉÉ´ÉEò®ú, ¨ÉÆMÉä¶É |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
8) ¨É½þÉ®úÉ¹]ÅõÉiÉÒ±É +ÉÊnù́ ÉÉºÉÒ VÉ¨ÉÉiÉÒ, b÷Éì. MÉÉäË´Énù MÉÉ®äú, EòÉìÆÎx]õxÉäx]õ±É |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2000. 
9) +ÉÊnù´ÉÉºÉÒ ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ, ºÉÆ{ÉÉ. |É¨ÉÉänù ¨ÉÖxÉPÉÉ]äõ÷, |ÉÊiÉ¨ÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
10) +ÉÊnù´ÉÉºÉÒ EòÊ´ÉiÉäSÉÉ =¹É:EòÉ±É +ÉÊhÉ ºÉt:ÎºlÉiÉÒõ, b÷Éì. iÉÖEòÉ®úÉ¨É ®úÉåMÉ]äõ, ºÉÆºEÞòiÉÒ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 

2007. 
11) xÉ´ÉqùÉäkÉ®ú +ÉÊnù´ÉÉºÉÒ EòÊ´ÉiÉÉ(±ÉäJÉ), b÷Éì. Ê´ÉxÉÉänù EÖò¨É®äú : ºÉ´ÉÇvÉÉ®úÉ, VÉÉxÉä.-¡äò¥ÉÖ.-¨ÉÉSÉÇ 2017 
12) xÉ´´ÉnùÉäkÉ®ú +ÉÊnù´ÉÉºÉÒ EòlÉÉ(±ÉäJÉ), b÷Éì. ºÉÆVÉªÉ ±ÉÉä½þEò®äú  : ºÉ´ÉÇvÉÉ®úÉ, BÊ|É±É-¨Éä-VÉÚxÉ 2017 
13) nùÊ±ÉiÉ EòÊ´ÉiÉÉ, ¨É. ºÉÖ. {ÉÉ]õÒ±É, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç 
14) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ : BEò +ÉEò±ÉxÉ, ¤ÉÉ³ýEÞò¹hÉ Eò´É ä̀öEò®ú, +VÉ¤É {ÉÖºiÉEòÉ±ÉªÉ, EòÉä±½þÉ{ÉÚ®ú 
15) ºÉ¨ÉOÉ ±ÉäJÉEò ¤ÉÉ¤ÉÖ®úÉ´É ¤ÉÉMÉÖ±É, ºÉÆ{ÉÉ. EÞò¹hÉÉ ÊEò®ú´É±Éä 
16) nùÊ±ÉiÉ ºÉÉÊ½þiªÉ +ÉÊhÉ ±ÉÊ±ÉiÉ, MÉÉä. ¨É. EÖò±ÉEòhÉÒÇ 
17)  ¨É½þÉ®úÉ¹]ÅõÉiÉÒ±É nùÊ±ÉiÉ : ¶ÉÉävÉ +ÉÊhÉ ¤ÉÉävÉ, b÷Éì. MÉÉäË´Énù MÉÉ®äú 
18) ¨É®úÉ`öÒ EòÊ´ÉiÉäSªÉÉ xÉ´ªÉÉ Ênù¶ÉÉ, ¨É½åþpù ¦É´É®äú, ±ÉÉäEò´ÉÉRÂó¨ÉªÉ MÉÞ½þ, ¨ÉÖÆ¤É<Ç, VÉÖ±Éè 2007. 

ËEò´ÉÉ 
BäÎSUôEòò {ÉÊjÉEòÉ  {ÉÊjÉEòÉ 4  :  Eò) ¨ÉÖÎº±É¨É ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ 
 PÉ]õEò : 

1. <ÆvÉxÉ, ½þ¨ÉÒnù nù±É´ÉÉ<Ç, ¨ÉÉèVÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
2. ¦ÉÉäMÉ±Éä VÉä nÖù:JÉ, +É¶ÉÉ +{É®úÉnù, ¨Éä½þiÉÉ {ÉÎ¤±ÉË¶ÉMÉ ½þÉ>ðºÉ, {ÉÖhÉä, 2008. 
3. Ê½þ±ÉÉ±É, ®úÉVÉxÉ JÉÉxÉ, ¨ÉìVÉäÎº]õEò |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
4. ́ªÉ´É½þÉ®úÉSÉÉ EòÉ³ýÉ PÉÉäb÷É, +VÉÒ¨É xÉ´ÉÉVÉ ®úÉ½þÒ, ¨ÉÖCiÉUÆônù |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 

ºÉÆnù¦ÉÇOÉÆlÉ : 
1) ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉÉSÉÉ <ÊiÉ½þÉºÉ (JÉÆb÷ 7, ¦ÉÉMÉ 4), ºÉÆ{ÉÉ. ®úÉ. MÉ. VÉÉvÉ´É, ¨É.õ ºÉÉ. {ÉÊ®ú¹Énù, {ÉÖhÉä. 
2) +ÉvÉÖÊxÉEò ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ +ÉÊhÉ ºÉÉ¨ÉÉÊVÉEòiÉÉ, ºÉÆ{ÉÉ. b÷Éì. ¨ÉÞhÉÉÊ±ÉxÉÒ ¶É½þÉ, b÷Éì. Ê´ÉtÉMÉÉè®úÒ 

Ê]õ³ýEò, {ÉnÂù¨ÉMÉÆvÉÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä, 2007. 
3) ºÉÉ`öÉäkÉ®úÒ ¨É®úÉ`öÒ ´ÉÉRÂó¨ÉªÉÉiÉÒ±É |É´ÉÉ½þ, ºÉÆ{ÉÉ. b÷Éì. ¶É®úhÉEÖò¨ÉÉ®ú Ë±É¤ÉÉ³äý, Ênù±ÉÒ{É®úÉVÉ 

|ÉEòÉ¶ÉxÉ |ÉÉ. Ê±É., 2007. 
4) xÉ´Éä |É´ÉÉ½þ, VÉÖxÉä |É´ÉÉ½þ, Ê´ÉVÉªÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 
5) EòlÉÉEòÉ®ú ®úÉVÉxÉ JÉÉxÉ, |ÉÉ. b÷Éì. ¶ÉÉ¨É MÉÉªÉEò´ÉÉb÷, +IÉ®ú ¨ÉÉxÉ´É |ÉEòÉ¶ÉxÉ, {ÉÖhÉä. 

* * * *  
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ºÉÚSÉxÉÉ (ºÉ´ÉÇ Ê´É¹ÉªÉÉÆºÉÉ`öÒ) : 
 

|ÉEò±{É/EÞòÊiÉºÉÆ¶ÉÉävÉxÉ : 
|ÉiªÉäEò Ê´É¹ÉªÉÉiÉ ±ÉäJÉÒ {É®úÒIÉäºÉÉä¤ÉiÉ |ÉEò±{É/EÞòÊiÉºÉÆ¶ÉÉävÉxÉ EòÉªÉÇ ºÉ¨ÉÉÊ´É¹]õ Eò®úhªÉÉiÉ +É±Éä +É½äþ. iªÉÉºÉÉ`öÒ 
|ÉiªÉäEò Ê´É¹ÉªÉÉÆiÉ +¦ªÉÉºÉGò¨ÉÉ´ªÉÊiÉÊ®úCiÉ Ê´É¹ÉªÉ ({É®ÆúiÉÖ +¦ªÉÉºÉGò¨ÉÉ¶ÉÒ ºÉÆ¤ÉÆÊvÉiÉ) |ÉiªÉäEò Ê´ÉtÉlªÉÉÇ±ÉÉ näùhªÉÉiÉ 
ªÉä<Ç±É. =nùÉ. ±ÉªÉiÉk´É EòÊ´ÉiÉä±ÉÉ ±ÉÉ´ÉÚxÉ nùÉJÉ´ÉÉ, Ê´ÉÊ¶É¹]õ ºÉÉÊ½þiªÉEÞòiÉÒSÉä +Éº´ÉÉnùEò {ÉrùiÉÒxÉä ºÉ¨ÉÒIÉhÉ Eò®úÉ, 
EòÉä¶É´ÉÉRÂó¨ÉªÉÉºÉÉ`öÒ Ê]õ{ÉhÉ iÉªÉÉ®ú Eò®úÉ, Ê´É¶Éä¹É OÉÆlÉEòÉ®ú ªÉÉÊ´É¹ÉªÉÉÆiÉ +É{É±ªÉÉ {ÉÊ®úºÉ®úÉiÉÒ±É ºÉÉÊ½þÎiªÉEòÉSÉÒ 
¨ÉÖ±ÉÉJÉiÉ PÉä>ðxÉ iªÉÉSÉä ¶É¤nùÉÆEòxÉ Eò®úÉ, ¨É®úÉ`öÒiÉÒ±É ÊxÉºÉMÉÇEòÊ´ÉiÉÉ ªÉÉ´É®ú ¶ÉÉävÉÊxÉ¤ÉÆvÉ iÉªÉÉ®ú Eò®úÉ, +É{É±ªÉÉ 
{ÉÊ®úºÉ®úÉiÉÒ±É ±ÉÉäEòEò±ÉäSÉÒ ¨ÉÉÊ½þiÉÒ ´É Ê´É¶Éä¹É xÉÉånù´ÉÉ, +É{É±ªÉÉ {ÉÊ®úºÉ®úÉiÉÒ±É ¨½þhÉÒ-´ÉÉC|ÉSÉÉ®ú ªÉÉÆSÉä ºÉÆEò±ÉxÉ 
Eò°üxÉ Ê´É¶Éä¹É xÉÉånù´ÉÉ, ±ÉÉäEòMÉÒiÉÉÆSÉä ºÉÆEò±ÉxÉ, ±ÉÉäEòEòlÉÉÆSÉä ºÉÆEò±ÉxÉ, OÉÉ¨ÉÒhÉ ºjÉÒ EòlÉÉEòÉ®ú ªÉÉ´É®ú Ê]õ{ÉhÉ iÉªÉÉ®ú 
Eò®úÉ, +É{É±ªÉÉ {ÉÊ®úºÉ®úÉiÉÒ±É ´ÉÉRÂó¨ÉªÉÒxÉ SÉ³ý´É³ýÒ, ºÉÉÆºEÞòÊiÉEò EòÉªÉÇGò¨ÉÉÆSÉä ´ÉÞkÉÉÆEòxÉ Ê]õ{ÉhÉ iÉªÉÉ®ú Eò®úÉ, Ê´ÉÊ¶É¹]õ 
½þºiÉÊ±ÉÊJÉiÉÉSÉä ¨ÉÖÊpùiÉ¶ÉÉävÉxÉ Eò®úÉ, Ê´ÉÊ¶É¹]õ |ÉEò®úhÉÉSÉä ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ, OÉÉ¨ÉºÉÆºEÞòiÉÒSÉÒ ¨ÉÉÊ½þiÉÒ xÉÉånù´ÉhÉä, 
BEòÉäÊhÉºÉÉ´ªÉÉ ¶ÉiÉEòÉiÉÒ±É ºÉÉÊ½þiªÉ ´É |É¤ÉÉävÉxÉ ªÉÉ´É®ú Ê]õ{ÉhÉ, ¨É½þÉxÉÖ¦ÉÉ´É ºÉÉiÉÒ OÉÆlÉú, <iªÉÉnùÒ º´É°ü{ÉÉSªÉÉ 
Ê´É¹ÉªÉÉ´É®ú Ê´ÉtÉlªÉÉÇÆ±ÉÉ |ÉEò±{ÉEòÉªÉÇ/EÞòÊiÉºÉÆ¶ÉÉävÉxÉEòÉªÉÇ Eò°üxÉ iªÉÉÊ´É¹ÉªÉÒSÉÉ Ê±ÉÊJÉiÉ +½þ´ÉÉ±É (Ê]õ{ÉhÉ/¶ÉÉävÉÊxÉ¤ÉÆvÉ) 
ºÉÉnù®ú Eò®úÉ´ÉÉ ±ÉÉMÉä±É.    
¨ÉÉèÊJÉEò {É®úÒIÉÉ : 
|ÉEò±{É/EÞòiÉÒºÉÆ¶ÉÉävÉxÉÉºÉÉ`öÒ ÊxÉ´Éb÷±Éä±ªÉÉ Ê´É¹ÉªÉÉ´É®ú +ÉvÉÉÊ®úiÉ ¨ÉÉèÊJÉEò {É®úÒIÉÉ PÉähªÉÉiÉ ªÉä<Ç±É.  
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Appendix-C  
B¨É.B. ¦ÉÉMÉ-2 (Ê½xnÒ) 

|É¶xÉ{ÉjÉ -1 
+ÉvÉÖÊxÉEò EòÉ´ªÉ 
|ÉºiÉÉ´ÉxÉÉ : 

 

 +ÉvÉÖÊxÉEò Ê½xnÒ EòÉ´ªÉ {ÉÖxÉxÉḈ ÉÉ Eäò °ü{É ¨Éå xÉ´ÉÒxÉ ¦ÉÉ´É¦ÉÚÊ¨É B´ÉÆ ´ÉèSÉÉÊ®Eò MÉÊiÉ¶ÉÒ±ÉiÉÉ ±ÉäEò® +´ÉiÉÊ®iÉ ½Ö+É* +ÉvÉÖÊxÉEòiÉÉ, 
<½±ÉÉèÊEòEòiÉÉ, Ê´É ´ÉVÉxÉÒxÉiÉÉ B´ÉÆ ´ÉèYÉÉÊxÉEò oÊ¹]EòÉähÉ <ºÉEòÒ |É¨ÉÖJÉ Ê´É¶Éä¹ÉiÉÉBÄ ½é* ={ÉäÊIÉiÉ Ê´É¹ÉªÉ ¦ÉÒ ªÉ½ÉÄ ºÉÉlÉÇEò B´ÉÆ |ÉÉºÉÆÊMÉEò ½Éä MÉB* 
=zÉÒºÉ´ÉÒ ¶ÉiÉÒ Eäò =kÉ®ÉvÉÇ ºÉä +tÉ´ÉÊvÉ iÉEò EòÒ ºÉǼ ÉänxÉÉBÄ, ¦ÉÉ´ÉxÉÉBÄ B´ÉÆ xÉÚiÉxÉ Ê´ÉSÉÉ® ºÉ®ÊhÉªÉÉÄ <ºÉ¨Éå +Ê¦É´ªÉCiÉ ½Ö<Ç ½é* ¨ÉÖEò¨¨É±É ¨ÉxÉÖ¹ªÉ 
<ºÉ¨Éå +Ê¦É´ªÉÆÊVÉiÉ ½Ö+É ½è* Ê´ÉÊ´ÉvÉ vÉÉ®É+Éå ¨Éå |É´ÉÉ½¨ÉÉxÉ +ÉvÉÖÊxÉEò Ê½xnÒ EòÉ´ªÉ |Éä®hÉÉ +Éè® >VÉÉÇ EòÉ +VÉºjÉ ºjÉÉäiÉ ½è* +ÆiÉ:ºÉǼ ÉänxÉÉ iÉlÉÉ 
YÉÉxÉ ÊIÉÊiÉVÉ Eäò Ê´ÉºiÉÉ® Eäò Ê±ÉB +iªÉÆiÉ +É´É¶ªÉEò B´ÉÆ |ÉÉºÉÆÊMÉEò ½é* 

iÉÞiÉÒªÉ ºÉjÉ 
<EòÉ<Ç - 1 
 1. ¨ÉèÊlÉ±ÉÒ¶É®hÉ MÉÖ{iÉ   - ªÉ¶ÉÉävÉ®É 
 2. VÉªÉ¶ÉÆEò® |ÉºÉÉnù    - EòÉ¨ÉÉªÉxÉÒ - ¸ÉrÉ, <bÉ, ±ÉVVÉÉ +Éè® +ÉxÉÆn ºÉMÉÇ 
 3. ºÉÖªÉÇEòÉÆiÉ ÊjÉ{ÉÉ`Ò ÊxÉ®É±ÉÉ  - ºÉ®ÉäVÉ º¨ÉÞÊiÉ B´ÉÆ EÖòEÖò®¨ÉÖkÉÉ 
 4. ºÉÖÊ¨ÉjÉÉxÉÆnxÉ {ÉÆiÉ   - {ÉÊ®´ÉiÉÇxÉ, xÉÉèEòÉ Ê´É½É®, BEò iÉÉ®É, ¨ÉÉèxÉ ÊxÉ¨ÉÆjÉhÉ 
<EòÉ<Ç - 2 
 pÖiÉ{ÉÉ` Eäò Ê±ÉªÉä ÊxÉ¨xÉÉÆÊEòiÉ 6 EòÊ´ÉªÉÉå EòÉ +vªÉªÉxÉ ÊEòªÉÉ VÉÉªÉäMÉÉ  
 1. ¸ÉÒvÉ® {ÉÉ`Eò   2. +ªÉÉävªÉÉÊºÉÆ½ ={ÉÉvªÉÉªÉ "½Ê®+ÉèvÉ' 
 3. VÉMÉzÉÉlÉnÉºÉ ®ixÉÉEò®   4. EäònÉ®xÉÉlÉÊºÉÆ½   
 5. ½Ê®´ÉÆ¶É®ÉªÉ ¤ÉSSÉxÉ    6. ÊMÉÊ®VÉÉEÖò¨ÉÉ® ¨ÉÉlÉÖ® 
+ÆEò Ê´É¦ÉÉVÉxÉ : 
 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ   -80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

      EÖò±É     =    100 +ÆEò 
|É¶xÉ{ÉjÉ EòÉ º´É°ü{É 
ºÉ¨ÉªÉ 3 PÉÆ]ä            {ÉÚhÉÉÈEò - 80 
|É¶xÉ - 1  <EòÉ<Ç-1 Eäò |ÉiªÉäEò EòÊ´É EòÒ EÞòÊiÉ ºÉä 1-1 ´ªÉÉJªÉÉ <ºÉ |ÉEòÉ® EÖò±É SÉÉ® ´ªÉÉJªÉÉBÄ {ÉÚUÒ    
 VÉÉªÉäMÉÒ, ÊVÉxÉ¨Éä ºÉä nÉä ´ªÉÉJªÉÉBÄ Eò®xÉÉ +ÊxÉ´ÉÉªÉÇ ½è * |ÉiªÉäEò ´ªÉÉJªÉÉ {É® 8 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è* (2 x 8 = 16 +ÆEò) 
|É¶xÉ - 2  <EòÉ<Ç 1 Eäò EòÊ´ÉªÉÉå {É® +lÉ´ÉÉ EòÊ´ÉiÉÉ+Éå {É® SÉÉ® nÒPÉÉækÉ®Ò |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå 2 |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* |ÉiªÉäEò |É¶xÉ {É® 
          16 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½é  2 x 16 = 32 +ÆEò  
|É¶xÉ - 3  <EòÉ<Ç 2 Eäò |ÉiªÉäEò EòÊ´É {É® 1 - 1 ±ÉPÉÖkÉ®Ò |É¶xÉ <ºÉ |ÉEòÉ® EÖò±É 6 |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä 4 |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* 
|ÉiªÉäEò  
          |É¶xÉ Eäò Ê±ÉB 4 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è*  4 x 4  = 16 +ÆEò 
|É¶xÉ - 4  ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä 16 +ÊiÉ ±ÉPÉÖkÉ®Ò / ´ÉºiÉÖÊxÉ¹` |É¶xÉ {ÉÚUä VÉÉªÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉªÉä 1 +ÆEò  ½ÉäMÉÉ (16 x 1 = 16 +ÆEò) 
+ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ 

1)    Ê´ÉtÉlÉÔ EòÉä ºÉÆ¤ÉÆÊvÉiÉ |É¶xÉ{ÉjÉ Eäò {ÉÉ`¬Gò¨É {É® +ÉvÉÉÊ®iÉ BEò ¶ÉÉävÉ{ÉjÉ Ê±ÉJÉxÉÉ ½ÉäMÉÉ, ÊVÉºÉEäò Ê±ÉB 10 
+ÆEò ÊxÉvÉÉÇÊ®iÉ ½é *  

2) ¨É½ÉÊ´ÉtÉ±ÉªÉ ¨Éå EòÉªÉÇ®iÉ Ê´É¹ÉªÉ +vªÉÉ{ÉEò uÉ®É Ê´É¹ÉªÉ ºÉä ºÉÆ¤ÉÆÊvÉiÉ ¨ÉÉèÊJÉEòÒ {É®ÒIÉÉ ±ÉÒ VÉÉªÉäMÉÒ, ÊVÉºÉEäò 
Ê±ÉB 10 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½é*    EÖò±É 20 +ÆEò 

 

----------------- 
B¨É.B. ¦ÉÉMÉ-2 (Ê½xnÒ) 

|É¶xÉ{ÉjÉ -1 
+ÉvÉÖÊxÉEò EòÉ´ªÉ 

SÉiÉÖlÉÇ ºÉjÉ 
<EòÉ<Ç - 1 

1. ¨É½Énä́ ÉÒ ´É¨ÉÉÇ   - ÊxÉ¶ÉÉ EòÒ vÉÉä näiÉÉ ®ÉEäò¶É, ´Éä ¨ÉÖºEòÉiÉä ¡Úò±É xÉ½Ó,  
      UÉªÉÉ EòÒ +ÉÄJÉ Ê¨ÉSÉÉèxÉÒ, VÉÉä iÉÖ̈ É +É VÉÉiÉä BEò ¤ÉÉ®,  
      Eò½ nä ¨ÉÉÄ CªÉÉ +¤É näJÉÚÄ, <ºÉ <Eò ¤ÉÚÄn +ÉÄºÉÚ ¨Éå, 

ÊVÉºÉ ÊnxÉ xÉÒ®´É iÉÉ®Éå ºÉä (EòÊ´ÉiÉÉBÄ - "ºÉÆÊvÉxÉÒ" ºÉä) 
2. ºÉ.½Ò. ´ÉÉiºÉÉªÉxÉ "+YÉäªÉ'  - xÉnÒ Eäò uÒ{É, +ºÉÉvªÉ ´ÉÒhÉÉ, ¤ÉÉ´É®É +½ä®Ò, ½®Ò PÉÉºÉ  

                                         {É® IÉhÉ ¦É® 
3. ¨ÉÖÊCiÉ¤ÉÉävÉ    - +ÆvÉä®ä ¨Éå, ¥ÉÀ®ÉIÉºÉ  

 4. xÉÉMÉÉVÉÖÇxÉ EòÒ 7 EòÊ´ÉiÉÉBÄ  -   
  1. SÉÆnÖ ¨ÉèxÉä ºÉ{ÉxÉÉ näJÉÉ  2. =xÉEòÉä |ÉhÉÉ¨É    
  3. ¤ÉÉn±É EòÉä ÊPÉ®iÉä näJÉÉ  4. +EòÉ±É +Éè®ú =ºÉEäò ¤ÉÉnù 
  5. ¨Éä®Ò ¦ÉÒ +É¦ÉÉ ½è <ºÉ¨Éå 6. ¨ÉxÉ Eò®iÉÉ ½è    
  7. +ÊMxÉ¤ÉÒVÉ     (xÉÉMÉÉVÉÖÇxÉ |ÉÊiÉÊxÉÊvÉ EòÊ´ÉiÉÉBÄ, ®ÉVÉEò¨É±É |ÉEòÉ¶ÉxÉ) 
<EòÉ<Ç – 2 
 
 pÖiÉ{ÉÉ` Eäò Ê±ÉªÉä ÊxÉ¨xÉÉÆÊEòiÉ 6 EòÊ´ÉªÉÉå EòÉ +vªÉªÉxÉ ÊEòªÉÉ VÉÉªÉäMÉÉ  
 1. EÖòÄ́ É®xÉÉ®ÉªÉhÉ  2. ¶É¨É¶Éä® ¤É½ÉnÖ® ÊºÉÆ½  

3. vÉ¨ÉḈ ÉÒ® ¦ÉÉ®iÉÒ  4. nÖ¹ªÉÆiÉEÖò¨ÉÉ®   
5. VÉMÉnÒ¶É MÉÖ{iÉ  6. ¦ÉÉ®iÉ ¦ÉÚ¹ÉhÉ +OÉ´ÉÉ±É 
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+ÆEò Ê´É¦ÉÉVÉxÉ : 
 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ  - 80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

EÖò±É   =     100 +ÆEò 
|É¶xÉ{ÉjÉ EòÉ º´É°ü{É 
ºÉ¨ÉªÉ 3 PÉÆ]ä            {ÉÚhÉÉÈEò - 80 
|É¶xÉ - 1  <EòÉ<Ç-1 Eäò |ÉiªÉäEò EòÊ´É EòÒ EÞòÊiÉ ºÉä 1-1 ´ªÉÉJªÉÉ <ºÉ |ÉEòÉ® EÖò±É SÉÉ® ´ªÉÉJªÉÉBÄ {ÉÚUÒ    
 VÉÉªÉäMÉÒ, ÊVÉxÉ¨Éä ºÉä nÉä ´ªÉÉJªÉÉBÄ Eò®xÉÉ +ÊxÉ´ÉÉªÉÇ ½è * |ÉiªÉäEò ´ªÉÉJªÉÉ {É® 8 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è*  (2 x 8  = 16 +ÆEò) 
|É¶xÉ - 2  <EòÉ<Ç 1 Eäò EòÊ´ÉªÉÉå {É® +lÉ´ÉÉ EòÊ´ÉiÉÉ+Éå {É® SÉÉ® nÒPÉÉækÉ®Ò |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå 2 |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* |ÉiªÉäEò |É¶xÉ 

{É®ú 
16 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½é  2 x 16 = 32 +ÆEò 

|É¶xÉ - 3  <EòÉ<Ç 2 Eäò |ÉiªÉäEò EòÊ´É {É® 1 - 1 ±ÉPÉÚkÉ®Ò |É¶xÉ <ºÉ |ÉEòÉ® EÖò±É 6 |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå  ºÉä 4 |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä*  
          |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉB 4 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è*  4 x 4 = 16 +ÆEò 
|É¶xÉ - 4  ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä 16 +ÊiÉ ±ÉPÉÚkÉ®Ò / ´ÉºiÉÖÊxÉ¹` |É¶xÉ {ÉÚUä VÉÉªÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉªÉä 1 +ÆEò   
 ½ÉäMÉÉ   (16 x 1 = 16 +ÆEò) 
+ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ 

1) Ê´ÉtÉlÉÔ EòÉä ºÉÆ¤ÉÆÊvÉiÉ |É¶xÉ{ÉjÉ Eäò {ÉÉ`¬Gò¨É {É® +ÉvÉÉÊ®iÉ BEò ¶ÉÉävÉ{ÉjÉ Ê±ÉJÉxÉÉ ½ÉäMÉÉ, ÊVÉºÉEäò Ê±ÉB 10 
+ÆEò ÊxÉvÉÉÇÊ®iÉ ½é *  

2) ¨É½ÉÊ´ÉtÉ±ÉªÉ ¨Éå EòÉªÉÇ®iÉ Ê´É¹ÉªÉ +vªÉÉ{ÉEò uÉ®É Ê´É¹ÉªÉ ºÉä ºÉÆ¤ÉÆÊvÉiÉ ¨ÉÉèÊJÉEòÒ {É®ÒIÉÉ ±ÉÒ VÉÉªÉäMÉÒ, ÊVÉºÉEäò 
Ê±ÉB 10 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½é*    EÖò±É 20 +ÆEò 

 
-------------------- 

 
B¨É.B. ¦ÉÉMÉ-2 (Ê½xnÒ) 

|É¶xÉ{ÉjÉ -2 
+ÉvÉÖÊxÉEò MÉt ºÉÉÊ½iªÉ 

|ÉºiÉÉ´ÉxÉÉ : 
 
 +ÉvÉÖÊxÉEò EòÉ±É ¨Éå MÉt ºÉÉÊ½iªÉ EòÉä +¦ÉÚiÉ{ÉÚ́ ÉÇ ºÉ¡ò±ÉiÉÉ Ê¨É±ÉÒ ½è* ªÉ½ ¨ÉÉxÉ´É ¨ÉxÉ +Éè® ¨ÉÊºiÉ¹Eò EòÒ +Ê¦É´ªÉÊCiÉ EòÉ ºÉ¶ÉCiÉ B´ÉÆ 
+ÊxÉ´ÉÉªÉÇ ¨ÉÉvªÉ¨É ¤ÉxÉ MÉªÉÉ ½è* ¨ÉxÉÖ¹ªÉ EòÉ ®ÉMÉ-Ê´É®ÉMÉ, iÉEÇò Ê´ÉiÉEÇò iÉlÉÉ ÊSÉÆiÉxÉ-¨ÉxÉxÉ ÊVÉºÉ ®ÉMÉÉi¨ÉEòiÉÉ Eäò ºÉÉlÉ EòÉè¶É±É{ÉÚhÉÇ fÆMÉ ºÉä MÉt ¨Éå 
+Ê¦É´ªÉÆÊVÉiÉ ½ÉäiÉÉ ½è ´ÉèºÉÉ +xªÉ ºÉÉÊ½iªÉÉÆMÉ ¨Éå xÉ½Ó* +ÉvÉÖÊxÉEò EòÉ±É ¨Éå MÉt Eäò Ê´ÉÊ´ÉvÉ °ü{ÉÉå EòÉ Ê´ÉEòÉºÉ <ºÉ iÉlªÉ EòÉ ºÉÉIÉÒ ½è ÊEò |ÉÉèg 
¨ÉxÉ-¨ÉÊºiÉ¹Eò EòÒ {ÉÚhÉÇ +Ê¦É´ªÉÊCiÉ MÉt ¨Éå ½Ò ºÉÆ¦É´É ½è* ÊxÉ¤ÉÆvÉ MÉt EòÉ |ÉÉèg-¶ÉÊCiÉ¶ÉÉ±ÉÒ |ÉÊiÉ°ü{É, =ºÉEòÒ ´ÉèªÉÊCiÉEò B´ÉÆ º´ÉÉiÉÆjªÉ SÉäiÉxÉÉ 
EòÉ Ê´É ´ÉºÉxÉÒªÉ |ÉÊiÉÊxÉÊvÉ ½è*  xÉÉ]Eò, ={ÉxªÉÉºÉ, Eò½ÉxÉÒ iÉlÉÉ +xªÉ Ê´ÉÊ´ÉvÉ Ê´ÉvÉÉ+Éå Eäò °ü{É ¨Éå MÉt ºÉÉÊ½iªÉ ´ÉÉ¨ÉxÉ ºÉä Ê´É®É] ¤ÉxÉ MÉªÉÉ ½è* 
+ÉVÉ ¨ÉxÉÖ¹ªÉ EòÉä =ºÉEòÒ |É´ÉÞÊkÉ, {ÉÊ®´Éä¶É, {ÉÊ®ÊºlÉÊiÉ, iÉlÉÉ ÊSÉÆiÉxÉ EòÒ Ê´ÉEòÉºÉ |ÉÊGòªÉÉ Eäò ºÉÉlÉ ºÉ½VÉ |ÉÉ¨ÉÉÊhÉEò °ü{É ¨Éå MÉt Eäò ¨ÉÉvªÉ¨É ºÉä 
½Ò VÉÉxÉÉ VÉÉ ºÉEòiÉÉ ½è* +iÉ: <ºÉEòÉ +vªÉªÉxÉ +ÊxÉ´ÉÉªÉÇ ½è* 

iÉÞiÉÒªÉ ºÉjÉ 
<EòÉ<Ç - 1 
 1. wÉÖ́ Éº´ÉÉÊ¨ÉxÉÒ     - VÉªÉ¶ÉÆEò® |ÉºÉÉn 
 2. {ÉÉäº]®   - bÉì.¶ÉÆEò® ¶Éä¹É 

3. Ê¨ÉjÉÉä ¨É®VÉÉxÉÒ     - EÞò¹hÉÉ ºÉÉä¤ÉiÉÒ 
4. iÉ¨ÉºÉ   - ¦ÉÒ¹¨É ºÉÉ½xÉÒ  

<EòÉ<Ç - 2  
 pÖiÉ{ÉÉ` Eäò Ê±ÉªÉä ÊxÉ¨xÉÉÆÊEòiÉ U½ ®SÉxÉÉEòÉ®Éå EòÉ +vªÉªÉxÉ ÊEòªÉÉ VÉÉªÉäMÉÉ 
 1. ¨ÉÉä½xÉ ®ÉEäò¶É  - xÉÉ]EòEòÉ® Eäò °ü{É ¨Éå 
 2. ±ÉI¨ÉÒxÉÉ®ÉªÉhÉ Ê¨É¸É  - xÉÉ]EòEòÉ® Eäò °ü{É ¨Éå 
 3. ={ÉäxpxÉÉlÉ +¶Eò  - Eò½ÉxÉÒEòÉ® Eäò °ü{É ¨Éå 
 4. ¨ÉzÉÚ ¦ÉÆbÉ®Ò   - Eò½ÉxÉÒEòÉ® Eäò °ü{É ¨Éå 
 5. ¡òhÉÒ ´É®xÉÉlÉ ®ähÉÖ  - ={ÉxªÉÉºÉEòÉ® Eäò °ü{É ¨Éå 
 6. ªÉ¶É{ÉÉ±É   - ={ÉxªÉÉºÉEòÉ® Eäò °ü{É ¨Éå 
+ÆEò Ê´É¦ÉÉVÉxÉ : 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ  - 80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

EÖò±É    =    100  +ÆEò 
|É¶xÉ{ÉjÉ EòÉ º´É°ü{É 
ºÉ¨ÉªÉ 3 PÉÆ]ä            {ÉÚhÉÉÈEò - 80 
|É¶xÉ - 1  <EòÉ<Ç-1 EòÒ |ÉiªÉäEò EÞòÊiÉ ºÉä 1-1 ´ªÉÉJªÉÉ <ºÉ |ÉEòÉ® EÖò±É SÉÉ® ´ªÉÉJªÉÉBÄ {ÉÚUÒ VÉÉªÉäMÉÒ, ÊVÉxÉ¨Éä ºÉä nÉä ´ªÉÉJªÉÉBÄ 

Eò®xÉÉ +ÊxÉ´ÉÉªÉÇ ½è * |ÉiªÉäEò ´ªÉÉJªÉÉ {É® 8 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è* 
  (2 x 8 = 16 +ÆEò) 
|É¶xÉ - 2  <EòÉ<Ç 1 EòÒ EÞòÊiÉªÉÉå {É® SÉÉ® nÒPÉÉækÉ®Ò |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå 2 |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* |ÉiªÉäEò |É¶xÉ {É® 16 +ÆEò 

ÊxÉvÉÉÇÊ®iÉ ½é  2 x 16 = 32 +ÆEò 
|É¶xÉ - 3  <EòÉ<Ç 2 Eäò |ÉiªÉäEò ®SÉxÉÉEòÉ® {É® 1 - 1 ±ÉPÉÚkÉ®Ò |É¶xÉ <ºÉ |ÉEòÉ® EÖò±É 6 |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä 4 |É¶xÉ ½±É 

Eò®xÉä ½ÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉB 4 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è*  
 4 x 4 = 16 +ÆEò 

|É¶xÉ - 4  ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä 16 +ÊiÉ ±ÉPÉÚkÉ®Ò / ´ÉºiÉÖÊxÉ¹` |É¶xÉ {ÉÚUä VÉÉªÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉªÉä 1 +ÆEò ½ÉäMÉÉ   (16 x 
1 = 16 +ÆEò) 



------------------------------------------------------------------------------------------------------------------------------------------ 
SANT  GADGE   BABA   AMRAVATI   UNIVERSITY  GAZETTE -  2018  -  PART TWO - 235 
------------------------------------------------------------------------------------------------------------------------------------------ 
 
+ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ 

1) Ê´ÉtÉlÉÔ EòÉä ºÉÆ¤ÉÆÊvÉiÉ |É¶xÉ{ÉjÉ Eäò {ÉÉ`¬Gò¨É {É® +ÉvÉÉÊ®iÉ BEò ¶ÉÉävÉ{ÉjÉ Ê±ÉJÉxÉÉ ½ÉäMÉÉ, ÊVÉºÉEäò Ê±ÉB 10 
+ÆEò ÊxÉvÉÉÇÊ®iÉ ½é *  

2) ¨É½ÉÊ´ÉtÉ±ÉªÉ ¨Éå EòÉªÉÇ®iÉ Ê´É¹ÉªÉ +vªÉÉ{ÉEò uÉ®É Ê´É¹ÉªÉ ºÉä ºÉÆ¤ÉÆÊvÉiÉ ¨ÉÉèÊJÉEòÒ {É®ÒIÉÉ ±ÉÒ VÉÉªÉäMÉÒ, ÊVÉºÉEäò 
Ê±ÉB 10 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½é*    EÖò±É 20 +ÆEò 

-------------------- 
B¨É.B. ¦ÉÉMÉ-2 (Ê½xnÒ) 

|É¶xÉ{ÉjÉ -2 
+ÉvÉÖÊxÉEò MÉt ºÉÉÊ½iªÉ 

SÉiÉÖlÉÇ ºÉjÉ 
<EòÉ<Ç - 1 
 1. EÖòU ¶É¤n EÖòU ®äJÉÉBÄ  - Ê´É¹hÉÖ |É¦ÉÉEò® 
 2. VÉÚ̀ xÉ   - +Éä̈ É|ÉEòÉ¶É ´ÉÉ±¨ÉÒÊEò 
 3. ÊxÉ¤ÉÆvÉ ÊxÉ±ÉªÉ  - ºÉÆ{ÉÉnEò +ÉSÉÉªÉÇ ºÉiªÉäxp (´ÉÉhÉÒ |ÉEòÉ¶ÉxÉ Ên±±ÉÒ) 
      ¤ÉÉ±ÉEÞò¹hÉ ¦É^ +ÉSÉÉªÉÇ ®É¨ÉSÉÆp ¶ÉÖC±É, +ÉSÉÉªÉÇ ½VÉÉ®Ò|ÉºÉÉn  
      Êu´ÉänÒ, bÉì.®É¨ÉÊ´É±ÉÉºÉ ¶É¨ÉÉÇ, ¸ÉÒÊ´ÉtÉÊxÉ´ÉÉºÉ Ê¨É¸É,  
      EÖò¤Éä®xÉÉlÉ ®ÉìªÉ,  bÉì. xÉMÉäxp. 

4.        EòlÉÉxiÉ®   - ºÉÆ{ÉÉnEò-{É®¨ÉÉxÉÆn ¸ÉÒ´ÉÉºiÉ´É, (®ÉVÉEò¨É±É |ÉEòÉ¶ÉxÉ Ên±±ÉÒ)  
   SÉÆpvÉ® ¶É¨ÉÉÇ  MÉÖ±Éä®Ò, |Éä̈ ÉSÉÆn, VÉèxÉäxp, vÉ¨ÉḈ ÉÒ® ¦ÉÉ®iÉÒ,  

  Eò¨É±Éä¶´É®, =¹ÉÉ Ê|ÉªÉ¨´ÉnÉ, ÊxÉ¨ÉÇ±É ´É¨ÉÉÇ. 
<EòÉ<Ç - 2  
 pÖiÉ{ÉÉ` Eäò Ê±ÉªÉä ÊxÉ¨xÉÉÆÊEòiÉ U½ ®SÉxÉÉEòÉ®Éå EòÉ +vªÉªÉxÉ ÊEòªÉÉ VÉÉªÉäMÉÉ 
 1. ¶ªÉÉ¨ÉºÉÖÆn® nÉºÉ   - +É±ÉÉäSÉEò Eäò °ü{É ¨Éå 
 2. +YÉäªÉ    - Eò½ÉxÉÒEòÉ® Eäò °ü{É ¨Éå 
 3. {ÉÉÆbäªÉ ¤ÉäSÉxÉ ¶É¨ÉÉÇ   - Eò½ÉxÉÒEòÉ® Eäò °ü{É ¨Éå 
 4. +¨ÉÞiÉ ®ÉªÉ    - VÉÒ´ÉxÉÒEòÉ® Eäò °ü{É ¨Éå 
 5. ½Ê®´ÉÆ¶É®ÉªÉ ¤ÉSSÉxÉ   - +Éi¨ÉEòlÉÉEòÉ® Eäò °ü{É ¨Éå 
 6. EÖò¤Éä®xÉÉlÉ ®ÉªÉ    - ±ÉÊ±ÉiÉ ÊxÉ¤ÉÆvÉEòÉ® Eäò °ü{É ¨Éå 
+ÆEò Ê´É¦ÉÉVÉxÉ : 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ  - 80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

EÖò±É    =    100  +ÆEò 
|É¶xÉ{ÉjÉ EòÉ º´É°ü{É 
ºÉ¨ÉªÉ 3 PÉÆ]ä            {ÉÚhÉÉÈEò - 80 
|É¶xÉ - 1  <EòÉ<Ç-1 EòÒ |ÉiªÉäEò EÞòÊiÉ ºÉä 1-1 ´ªÉÉJªÉÉ <ºÉ |ÉEòÉ® EÖò±É SÉÉ® ´ªÉÉJªÉÉBÄ {ÉÚUÒ VÉÉªÉäMÉÒ, ÊVÉxÉ¨Éä ºÉä nÉä ´ªÉÉJªÉÉBÄ 

Eò®xÉÉ +ÊxÉ´ÉÉªÉÇ ½è * |ÉiªÉäEò ´ªÉÉJªÉÉ {É® 8 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è* 
  (2 x 8 = 16 +ÆEò ) 
|É¶xÉ - 2  <EòÉ<Ç 1 EòÒ EÞòÊiÉªÉÉå {É® SÉÉ® nÒPÉÉækÉ®Ò |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå 2 |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* |ÉiªÉäEò |É¶xÉ {É® 16 +ÆEò 

ÊxÉvÉÉÇÊ®iÉ ½é  2 x 16 = 32 +ÆEò 
|É¶xÉ - 3  <EòÉ<Ç 2 Eäò |ÉiªÉäEò ®SÉxÉÉEòÉ® {É® 1 - 1 ±ÉPÉÖkÉ®Ò |É¶xÉ <ºÉ |ÉEòÉ® EÖò±É 6 |É¶xÉ {ÉÚUä VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä 4 |É¶xÉ ½±É 

Eò®xÉä ½ÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉB 4 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½è*  
 4 x 4 = 16 +ÆEò 

|É¶xÉ - 4  ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä 16 +ÊiÉ ±ÉPÉÖkÉ®Ò / ´ÉºiÉÖÊxÉ¹` |É¶xÉ {ÉÚUä VÉÉªÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉªÉä 1 +ÆEò ½ÉäMÉÉ   (16 x 
1 = 16 +ÆEò) 

+ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ 
1) Ê´ÉtÉlÉÔ EòÉä ºÉÆ¤ÉÆÊvÉiÉ |É¶xÉ{ÉjÉ Eäò {ÉÉ`¬Gò¨É {É® +ÉvÉÉÊ®iÉ BEò ¶ÉÉävÉ{ÉjÉ Ê±ÉJÉxÉÉ ½ÉäMÉÉ, ÊVÉºÉEäò Ê±ÉB 10 

+ÆEò ÊxÉvÉÉÇÊ®iÉ ½é *  
2) ¨É½ÉÊ´ÉtÉ±ÉªÉ ¨Éå EòÉªÉÇ®iÉ Ê´É¹ÉªÉ +vªÉÉ{ÉEò uÉ®É Ê´É¹ÉªÉ ºÉä ºÉÆ¤ÉÆÊvÉiÉ ¨ÉÉèÊJÉEòÒ {É®ÒIÉÉ ±ÉÒ VÉÉªÉäMÉÒ, ÊVÉºÉEäò 

Ê±ÉB 10 +ÆEò ÊxÉvÉÉÇÊ®iÉ ½é*    EÖò±É 20 +ÆEò 
 

-------------------- 
B¨É.B. (Ê½xnÒ) ÊuiÉÒªÉ ´É¹ÉÇ 

|É¶xÉ{ÉjÉ -3 
¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ B´ÉÆ Ê½xnÒ ¦ÉÉ¹ÉÉ 

|ÉºiÉÉ´ÉxÉÉ : 
 ºÉÉÊ½iªÉ +ÉtÆiÉ BEò ¦ÉÉÊ¹ÉEò ÊxÉÊ¨ÉÇÊiÉ ½è* ºÉÉÊ½iªÉ Eäò MÉÆ¦ÉÒ® +vªÉªÉxÉ Eäò Ê±ÉB ¦ÉÉÊ¹ÉEò ´ªÉ´ÉºlÉÉ EòÉ ºÉÖº{É¹] ºÉ´ÉÉÈMÉÒhÉ YÉÉxÉ 
+{ÉÊ®½ÉªÉÇ ½è* ¦ÉÉ¹ÉÉ Ê´ÉYÉÉxÉ, ¦ÉÉ¹ÉÉ EòÒ ´ÉºiÉÖÊxÉ¹` +vªÉªÉxÉ |ÉhÉÉ±ÉÒ Eäò °ü{É ¨Éå ¦ÉÉÊ¹ÉEò <EòÉ<ªÉÉå iÉlÉÉ ¦ÉÉ¹ÉÉ ºÉÆ®SÉxÉÉ Eäò Ê´ÉÊ¦ÉzÉ ºiÉ®Éå {É® 
=xÉEäò +ÆiÉ®ºÉÆ¤ÉÆvÉÉå Eäò Ê´ÉxªÉÉºÉ EòÉä +É±ÉÉäÊEòiÉ Eò® xÉ Eäò´É±É +vªÉäiÉÉ EòÉä ¦ÉÉÊ¹ÉEò +ÆiÉnÇÞÊ¹] näiÉÉ ½è, +Ê{ÉiÉÖ ¦ÉÉ¹ÉÉ-Ê´É¹ÉªÉEò Ê´É´ÉäSÉxÉ Eäò Ê±ÉB 
BEò ÊxÉ¯û{ÉEò ¦ÉÉ¹ÉÉ ¦ÉÒ |ÉnÉxÉ Eò®ÉiÉÉ ½è* ¨ÉÚ±É ¦ÉÉ¹ÉÉ ´ªÉ´ÉºlÉÉ {É® +É®ÉäÊ{ÉiÉ ÊuiÉÒªÉEò ºÉÉÊ½ÊiªÉEò ´ªÉ´ÉºlÉÉ EòÒ ¦ÉÉÊ¹ÉEò |ÉEÞòÊiÉ EòÒ º´ÉÒEÞòÊiÉ, 
|ÉÉSÉÒxÉ ¦ÉÉ®iÉÒªÉ B´ÉÆ +vÉÖxÉÉiÉEò {ÉÉ SÉÉiªÉ ºÉÉÊ½iªÉ ÊSÉÆiÉxÉ ¨Éå ºÉ¨ÉÉxÉ °ü{É ºÉä ±ÉIÉhÉÒªÉ ½è* Eò½xÉä EòÒ +É´É¶ªÉEòiÉÉ xÉ½Ó ÊEò ¦ÉÉ¹ÉÉ Eäò 
ºÉÉÊ½iªÉäiÉ®, |ÉªÉÉäVÉxÉ¨ÉÚ±ÉEò °ü{ÉÉå Eäò +vªÉªÉxÉ ¨Éå ¦ÉÒ ¦ÉÉ¹ÉÉ ´ÉèYÉÉÊxÉEò ÊSÉÆiÉxÉ EòÉ ±ÉÉ¦É =iÉxÉÉ ½Ò ¨É½i´É{ÉÚhÉÇ ½è* 
 ¦ÉÉ¹ÉÉ´ÉèYÉÉÊxÉEò +ÉvÉÉ® {É® Ê½xnÒ ¦ÉÉ¹ÉÉ EòÉ BäÊiÉ½ÉÊºÉEò Ê´ÉEòÉºÉGò¨É, ¦ÉÉèMÉÉäÊ±ÉEò Ê´ÉºiÉÉ®, ¦ÉÉÊ¹ÉEò º´É°ü{É, Ê´ÉÊ´ÉvÉ°ü{ÉiÉÉ iÉlÉÉ Ê½xnÒ 
¨Éå Eò¨{ªÉÚ]® ºÉÖÊ´ÉvÉÉ+Éå Ê´É¹ÉªÉEò VÉÉxÉEòÉ®Ò B´ÉÆ nä́ ÉxÉÉMÉ®Ò Eäò ´ÉèÊ¶É¹]¬, Ê´ÉEòÉºÉ +Éè® ¨ÉÉxÉEòÒEò®hÉ EòÉ Ê´É´É®hÉ Ê½xnÒ Eäò +vªÉäiÉÉ Eäò Ê±ÉB 
+iªÉÆiÉ ={ÉªÉÉäMÉÒ ½è* 
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iÉÞiÉÒªÉ ºÉjÉ 
{ÉÉ`¬Ê´É¹ÉªÉ : 
 
(Eò) ¦ÉÉ¹ÉÉ Ê´ÉYÉÉxÉ 
<EòÉ<Ç 1. ¦ÉÉ¹ÉÉ +Éè® ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ :  

¦ÉÉ¹ÉÉ EòÒ {ÉÊ®¦ÉÉ¹ÉÉ +Éè® +Ê¦É±ÉIÉhÉ, ¦ÉÉ¹ÉÉ´ªÉ´ÉºlÉÉ +Éè® ¦ÉÉ¹ÉÉ-ºÉÆ®SÉxÉÉ +Éè® ¦ÉÉÊ¹ÉEò-|ÉEòÉªÉÇ* ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ º´É¯û{É B´ÉÆ ´ªÉÉÎ{iÉ, 
+vªÉªÉxÉ EòÒ Ên¶ÉÉBÄ - ´ÉhÉÇxÉÉi¨ÉEò, BäÊiÉ½ÉÊºÉEò +Éè®  iÉÖ±ÉxÉÉi¨ÉEò 

<EòÉ<Ç 2. º´ÉxÉ |ÉÊGòªÉÉ :  
º´ÉxÉÊ´ÉYÉÉxÉ EòÉ º´É¯û{É +Éè® ¶ÉÉJÉÉBÄ, ´ÉÉMÉ´ÉªÉ´ÉÂ +Éè® =xÉEäò EòÉªÉÇ, º´ÉxÉ EòÒ +´ÉvÉÉ®hÉÉ +Éè® º´ÉxÉÉä EòÉ ´ÉMÉÔEò®hÉ, º´ÉxÉMÉÖhÉ, 
º´ÉÊxÉEò {ÉÊ®´ÉiÉÇxÉ* º´ÉÊxÉ¨É Ê´ÉYÉÉxÉ EòÉ º´É¯û{É, º´ÉÊxÉ¨É EòÒ +´ÉvÉÉ®hÉÉ,  º´ÉÊxÉ¨É Eäò ¦Éän, º´ÉÊxÉÊ¨ÉEò Ê´É¶±Éä¹ÉhÉ* 

<EòÉ<Ç 3. ¯û{É |ÉÊGòªÉÉ : 
¯û{É |ÉÊGòªÉÉ EòÉ º´É°ü{É +Éè® ¶ÉÉJÉÉBÄ, ¯ûÊ{É¨É EòÒ +´ÉvÉÉ®hÉÉ +Éè® ¦Éän :  ¨ÉÖCiÉ - +É¤Ér, +lÉÇn¶ÉÔ +Éè® ºÉÆ¤ÉÆvÉn¶ÉÔ, ºÉÆ¤ÉÆvÉn¶ÉÔ 
¯ûÊ{É¨É Eäò ¦Éän +Éè® |ÉEòÉªÉÇ* ´ÉÉCªÉ EòÒ +´ÉvÉÉ®hÉÉ, ´ÉÉCªÉ Eäò ¦ÉänÂ, ´ÉÉCªÉ-Ê´É¶±Éä¹ÉhÉ, ÊxÉEò]ºlÉ-+´ÉªÉ´É Ê´É¶±Éä¹ÉhÉ, MÉ½xÉ-ºÉÆ®SÉxÉÉ 
+Éè® ¤ÉÉÁ-ºÉÆ®SÉxÉÉ* 

<EòÉ<Ç 4. +lÉÇÊ´ÉYÉÉxÉ :  
 +lÉÇ EòÒ +´ÉvÉÉ®hÉÉ, +lÉÇ {ÉÊ®´ÉiÉÇxÉ Eäò EòÉ®hÉ, +lÉÇ {ÉÊ®´ÉiÉÇxÉ EòÒ Ên¶ÉÉBÄ 
<EòÉ<Ç 5. ´ÉÉCªÉ Ê´ÉYÉÉxÉ : 

´ÉÉCªÉ EòÒ +´ÉvÉÉ®hÉÉ, ´ÉÉCªÉ Eäò ¦Éän, ´ÉÉCªÉ Ê´É¶±Éä¹ÉhÉ, ÊxÉEò]ºlÉ +´ÉªÉ´É Ê´É¶±Éä¹ÉhÉ, Ê½ÆnÒ ´ÉÉCªÉ ®SÉxÉÉ, {ÉnGò¨É +Éè® +Êx´ÉÊiÉ 
+ÆEò Ê´É¦ÉÉVÉxÉ : 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ  - 80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

EÖò±É   =   100  +ÆEò 
|É¶xÉ{ÉjÉ EòÉ |ÉÉ¯û{É - 
|É¶xÉ 1 (Eò) Ê´É¦ÉÉMÉ (¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ) EòÒ {ÉÉÄSÉ <EòÉ<ªÉÉå ¨Éå ºÉä {ÉÉÄSÉ |É¶xÉ* |ÉiªÉäEò <EòÉ<Ç ¨Éå ºÉä BEò +É±ÉÉäSÉxÉÉi¨ÉEò |É¶xÉ {ÉÚUä 

VÉÉªÉåMÉä* ÊVÉxÉ¨Éå ºÉä iÉÒxÉ |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* 3 x 16 = 48 +ÆEò 
|É¶xÉ 2  ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä +É` ±ÉPÉÖkÉ®Ò |É¶xÉ {ÉÚUä VÉÉBÆMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ® |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* 
  4 x 4 = 16 +ÆEò 
|É¶xÉ 3 ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä 16 +ÊiÉ ±ÉPÉÖkÉ®Ò / ´ÉºiÉÖÊxÉ¹` |É¶xÉ {ÉÚUä VÉÉªÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉªÉä 1 +ÆEò ½ÉäMÉÉ   (16 x 

1 = 16 +ÆEò) 
-------------------- 

B¨É.B. (Ê½xnÒ) ÊuiÉÒªÉ ´É¹ÉÇ 
|É¶xÉ{ÉjÉ -3 

¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ B´ÉÆ Ê½xnÒ ¦ÉÉ¹ÉÉ 
SÉiÉÖlÉÇ ºÉjÉ 

{ÉÉ`¬Ê´É¹ÉªÉ : 
(JÉ) Ê½xnÒ ¦ÉÉ¹ÉÉ 
 
 1. Ê½xnÒ EòÒ BäÊiÉ½ÉÊºÉEò {ÉÞ¹`¦ÉÚÊ¨É : |ÉÉSÉÒxÉ ¦ÉÉ®iÉÒªÉ +ÉªÉÇ¦ÉÉ¹ÉÉBÄ - ´ÉèÊnEò iÉlÉÉ ±ÉÉèÊEòEò ºÉÆºEÞòiÉ   
  +Éè® =xÉEòÒ Ê´É¶Éä¹ÉiÉÉBÄ* ¨ÉvªÉEòÉ±ÉÒxÉ ¦ÉÉ®iÉÒªÉ +ÉªÉÇ¦ÉÉ¹ÉÉBÄ {ÉÉÊ±É |ÉÉEÞòiÉ - ¶ÉÉè®ºÉäxÉÒ, +vÉÇ̈ ÉÉMÉvÉÒ,   
  ¨ÉÉMÉvÉÒ,  +{É§ÉÆ¶É +Éè® =xÉEòÒ Ê´É¶Éä¹ÉiÉÉBÄ* +ÉvÉÖÊxÉEò ¦ÉÉ®iÉÒªÉ +ÉªÉÇ¦ÉÉ¹ÉÉBÄ +Éè® =xÉEòÉ ´ÉMÉÔEò®hÉ* 
 2. Ê½xnÒ EòÉ ¦ÉÉèMÉÉäÊ±ÉEò Ê´ÉºiÉÉ® : Ê½xnÒ EòÒ ={É¦ÉÉ¹ÉÉBÄ, {ÉÊ SÉ¨ÉÒ Ê½xnÒ, {ÉÚ́ ÉÔ Ê½xnÒ, ®ÉVÉºlÉÉxÉÒ,   
  Ê¤É½É®Ò iÉlÉÉ {É½ÉbÒ +Éè® =xÉEòÒ ¤ÉÉäÊ±ÉªÉÉÄ* JÉbÒ¤ÉÉä±ÉÒ, ¥ÉVÉ +Éè® +´ÉvÉÒ EòÒ Ê´É¶Éä¹ÉiÉÉBÄ* 

3. Ê½xnÒ EòÉ ¦ÉÉÊ¹ÉEò º´É¯û{É : Ê½xnÒ EòÒ º´ÉÊxÉ¨É ´ªÉ´ÉºlÉÉ - JÉÆb¬, JÉÆb¬äiÉ®* Ê½xnÒ ¶É¤n ®SÉxÉÉ -  ={ÉºÉMÉÇ, |ÉiªÉªÉ, 
ºÉ¨ÉÉºÉ* ¯û{É®SÉxÉÉ - Ê±ÉÆMÉ, ´ÉSÉxÉ +Éè® EòÉ®Eò-´ªÉ´ÉºlÉÉ Eäò ºÉÆn¦ÉÇ ¨Éå Ê½xnÒ Eäò ºÉÆYÉÉ ºÉ´ÉÇxÉÉ¨É Ê´É¶Éä¹ÉhÉ +Éè® ÊGòªÉÉ¯û{É* 
Ê½xnÒ ´ÉÉCªÉ-®SÉxÉÉ : {ÉnGò¨É +Éè® +Êx´ÉÊiÉ* 

 4. nä́ ÉxÉÉMÉ®Ò Ê±É{ÉÒ : Ê´É¶Éä¹ÉiÉÉBÄ +Éè® ¨ÉÉxÉEòÒEò®hÉ* 
 5. Ê½xnÒ Eäò Ê´ÉÊ´ÉvÉ ¯û{É : ºÉÆ{ÉEÇò - ¦ÉÉ¹ÉÉ, ®É¹]Å¦ÉÉ¹ÉÉ, ®ÉVÉ¦ÉÉ¹ÉÉ Eäò ¯û{É ¨Éå Ê½xnÒ, ¨ÉÉvªÉ¨É-¦ÉÉ¹ÉÉ,   
  ºÉÆSÉÉ®- ¦ÉÉ¹ÉÉ, Ê½xnÒ EòÒ ºÉǼ ÉèvÉÉÊxÉEò ÊºlÉÊiÉ* 
 6. Ê½xnÒ ¨Éå Eò¨{ªÉÚ]® ºÉÖÊ´ÉvÉÉBÄ : +ÉÆEòbÉ-ºÉÆºÉÉvÉxÉ +Éè® ¶É¤n-ºÉÆºÉÉvÉxÉ, ´ÉiÉÇxÉÒ-¶ÉÉävÉEò, ¨É¶ÉÒxÉÒ   
  +xÉÖ́ ÉÉn  Ê½xnÒ ¦ÉÉ¹ÉÉ-Ê¶ÉIÉhÉ 
 
+ÆEò Ê´É¦ÉÉVÉxÉ : 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ  - 80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

EÖò±É  =   100 +ÆEò 
|É¶xÉ{ÉjÉ EòÉ |ÉÉ¯û{É - 
|É¶xÉ 1 (JÉ) Ê´É¦ÉÉMÉ (Ê½xnÒ ¦ÉÉ¹ÉÉ) EòÒ U½ <EòÉ<ªÉÉå ¨Éå ºÉä {ÉÉÄSÉ |É¶xÉ* U½ <EòÉ<ªÉÉå ¨Éå ºÉä EÖò±É {ÉÉÄSÉ +É±ÉÉäSÉxÉÉi¨ÉEò |É¶xÉ 

{ÉÚUä VÉÉªÉåMÉä* ÊVÉxÉ¨Éå ºÉä iÉÒxÉ |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* 3 x 16 = 48 +ÆEò 
|É¶xÉ 2  ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä +É` ±ÉPÉÖkÉ®Ò |É¶xÉ {ÉÚUä VÉÉBÆMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ® |É¶xÉ ½±É Eò®xÉä ½ÉåMÉä* 
  4 x 4 = 16 +ÆEò 
|É¶xÉ 3 ºÉÆ{ÉÚhÉÇ {ÉÉ`¬Gò¨É ºÉä 16 +ÊiÉ ±ÉPÉÖkÉ®Ò / ´ÉºiÉÖÊxÉ¹` |É¶xÉ {ÉÚUä VÉÉªÉåMÉä* |ÉiªÉäEò |É¶xÉ Eäò Ê±ÉªÉä 1 +ÆEò ½ÉäMÉÉ   (16 x 

1 = 16 +ÆEò) 
-------------------- 
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B¨É.B. (Ê½xnÒ) ¦ÉÉMÉ - 2 
|É¶xÉ{ÉjÉ - 4 

ÊxÉ¤ÉÆvÉ / {ÉÊ®ªÉÉäVÉxÉÉ 
iÉÞiÉÒªÉ ºÉjÉ 

(+) ÊxÉ¤ÉÆvÉ :  
<ºÉ |É¶xÉ{ÉjÉ ¨Éå +ÉÊnEòÉ±É, ¦ÉÊCiÉEòÉ±É B´ÉÆ ®ÒÊiÉEòÉ±É {É® +ÉvÉÉÊ®iÉ Ê´É¹ÉªÉ ÊnB VÉÉBÆMÉä ÊVÉxÉ¨Éå ºÉä ÊEòºÉÒ nÉä Ê´É¹ÉªÉ {É® ÊxÉ¤ÉÆvÉ  
Ê±ÉJÉxÉä ½ÉåMÉä* ÊVÉºÉEäò Ê±ÉB  +ººÉÒ +ÆEò ½ÉåMÉä* (2 x 40 = 80 +ÆEò)   

+ÆEò Ê´É¦ÉÉVÉxÉ : 
 Ê±ÉÊJÉiÉ |É¶xÉ{ÉjÉ  - 80 +ÆEò 
 +ÉÆiÉÊ®Eò ¨ÉÚ±ªÉÉÆEòxÉ - 20 +ÆEò  
---------------------------------------------------------- 

EÖò±É    =    100  +ÆEò 
B¨É.B. (Ê½xnÒ) ¦ÉÉMÉ - 2 

|É¶xÉ{ÉjÉ - 4 
ÊxÉ¤ÉÆvÉ / {ÉÊ®ªÉÉäVÉxÉÉ 

SÉiÉÖlÉÇ ºÉjÉ 
(+É) Ê´ÉÊxÉ¤ÉÆvÉ : (ºjÉÒ Ê´É¨É¶ÉÇ, nÊ±ÉiÉ Ê´É¨É¶ÉÇ, +ÉÊn´ÉÉºÉÒ Ê´É¨É¶ÉÇ, EÞòÊ¹É Ê´É¨É¶ÉÇ, ¤ÉÉ±É ºÉÉÊ½iªÉ Ê´É¨É¶ÉÇ) 

Ê½xnÒ ºÉÉÊ½iªÉ +lÉ´ÉÉ Ê½xnÒ ¦ÉÉ¹ÉÉ ºÉä ºÉÆ¤ÉÆÊvÉiÉ ÊEòºÉÒ BEò Ê´É¹ÉªÉ EòÉä +ÉvÉÉ® ¤ÉxÉÉEò® Ê´ÉtÉlÉÔ BEò {ÉÊ®ªÉÉäVÉxÉÉ |ÉºiÉÖiÉ Eò®äMÉÉ* 
Ê´ÉtÉlÉÔ +{ÉxÉÒ {ÉÊ®ªÉÉäVÉxÉÉ ÊEòºÉÒ BäºÉä |ÉÉvªÉÉ{ÉEò Eäò ¨ÉÉMÉÇn¶ÉÇxÉ ¨Éå ºÉÆ{ÉzÉ Eò®äMÉÉ ÊVÉºÉä Eò¨É ºÉä Eò¨É {ÉÉÆSÉ ´É¹ÉÉç EòÉ +vªÉÉ{ÉxÉ +xÉÖ¦É´É ½Éä* ªÉ½ 
{ÉÊ®ªÉÉäVÉxÉÉ ±ÉMÉ¦ÉMÉ 100 {ÉÞ¹`Éä EòÒ ½ÉäMÉÒ*  15 ¨ÉÉSÉÇ iÉEò <ºÉ {ÉÊ®ªÉÉäVÉxÉÉ EòÒ nÉä |ÉÊiÉªÉÉÄ Ê´ÉtÉ{ÉÒ` EòÉä |ÉºiÉÖiÉ Eò®xÉÉ ½ÉäMÉÉ* <ºÉEäò Ê±ÉB 
100 +ÆEò ½ÉåMÉä*     
+ÆEò Ê´É¦ÉÉVÉxÉ ÊxÉ¨xÉÉxÉÖºÉÉ® ½ÉäMÉÉ - 
 Ê´ÉÊxÉ¤ÉÆvÉ ±ÉäJÉxÉ -     60 +ÆEò 
 ¨ÉÉèÊJÉEò        -    40 +ÆEò 
---------------------------------------------------------- 
  EÖò±É   =   100  +ÆEò 
(<) ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ (Disseration) 
 ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ ½äiÉÖ ÊxÉnæ¶É 
1. ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ |ÉºiÉÖiÉ Eò®xÉä ´ÉÉ±Éä Ê´ÉtÉlÉÔ EòÉä B¨É.B. ¦ÉÉMÉ -1 {É®ÒIÉÉ ¨Éå Eò¨É ºÉä Eò¨É 55 |ÉÊiÉ¶ÉiÉ +ÆEò |ÉÉ{iÉ  
 Eò®xÉÉ +É´É¶ªÉEò ½ÉäMÉÉ* 
2. |É¶xÉ {ÉjÉ SÉÉ® Eäò +xiÉMÉÇiÉ ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ Eäò Ê±ÉªÉä 60 +ÆEò ±ÉäJÉxÉ Eäò Ê±ÉªÉä +Éè® ¨ÉÉèÊJÉEòÒ Eäò Ê±ÉªÉä 40 +ÆEò ½ÉåMÉä* 
3. ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ ±ÉäxÉä ´ÉÉ±Éä Ê´ÉtÉlÉÔ EòÉä ¨ÉÉMÉÇn¶ÉÇEò º´ÉÒEÞòÊiÉ Eäò Ê±ÉªÉä +{ÉxÉÉ +É´ÉänxÉ Ê´ÉtÉ{ÉÒ` Eäò 31 +MÉºiÉ Eäò {ÉÚ́ ÉÇ ½Ò ¦ÉäVÉxÉÉ  

½ÉäMÉÉ* 
4. ÊVÉxÉ |ÉÉvªÉÉ{ÉEòÉå xÉä +ÉSÉÉªÉÇ {Én´ÉÒ |ÉÉ{iÉ EòÒ ½Éä ªÉÉ ÊVÉx½å {ÉÉÆSÉ ´É¹ÉÇ EòÉ ºxÉÉiÉEòÉäkÉ® EòIÉÉ+Éå EòÉä {ÉfÉxÉä   EòÉ  

+xÉÖ¦É´É ½Éä +lÉ´ÉÉ ÊVÉx½å ºÉÉiÉ ´É¹ÉÉç EòÉ ºxÉÉiÉEò EòIÉÉ+Éå EòÉä {ÉfÉxÉä EòÉ +xÉÖ¦É´É ½Éä =x½å ¨ÉÉMÉÇn¶ÉÇxÉ   EòÒ 
º´ÉÒEÞòÊiÉ Ê¨É±É ºÉEäò* 

5. BEò {É®ÒIÉÉ Eäò Ê±ÉªÉä BEò ¨ÉÉMÉÇn¶ÉÇEò Eäò {ÉÉºÉ {ÉÉÆSÉ ¶ÉÉävÉÉlÉÔ ºÉä +ÊvÉEò xÉ½ÒÆ ½ÉäxÉÉ SÉÉÊ½ªÉä* 
6. ¨É½É®É¹]Å Ê´É¶´ÉÊ´ÉtÉ±ÉªÉ BC] 1994 EòÒ vÉÉ®É 36 (A)(6) Eäò +xiÉMÉÇiÉ n¶ÉÉÇ<Ç MÉ<Ç EòÉªÉḈ ÉÉ½Ò ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ {É® ±ÉÉMÉÚ ½ÉäMÉÒ* 
7. OÉÒ¹¨ÉEòÉ±ÉÒxÉ {É®ÒIÉÉ Eäò Ê±ÉªÉä 15 ¨ÉÉSÉÇ iÉEò +{ÉxÉä ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ EòÉä Ê´É·ÉÊ´ÉtÉ±ÉªÉ ¨Éå VÉ¨ÉÉ Eò®ÉxÉÉ ½ÉäMÉÉ* =ºÉ {É® ¨ÉÉMÉÇn¶ÉÇxÉ 

EòÉ |É¨ÉÉhÉ{ÉjÉ +iªÉxiÉ +É´É¶ªÉEò ½è* 
8. ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ EòÒ 2 |ÉÊiÉªÉÉÄ Ê´É·ÉÊ´ÉtÉ±ÉªÉ ¨Éå VÉ¨ÉÉ Eò®ÉxÉÒ ½ÉäMÉÒÆ* ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ ±ÉMÉ¦ÉMÉ 100 {ÉÞ¹`Éå EòÉ ½Éä ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ 

]ÆÊEòiÉ +lÉ´ÉÉ ºÉÖ́ ÉÉSSÉ +IÉ®Éå ¨Éå ½ÉäxÉÉ +É´É¶ªÉEò ½è* 
9. ÊEòºÉÒ BEò {É®ÒIÉEò Eäò {ÉÉºÉ {ÉÉÄSÉ ºÉä +ÊvÉEò ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ xÉ ¦ÉäVÉä VÉÉªÉä* 
10. ¶ÉÉävÉ |É¤ÉÆvÉ Ê´É¹ÉªÉ EòÒ ºÉ¨{ÉÚhÉÇ VÉÉxÉEòÉ®Ò +iªÉxiÉ MÉÉä{ÉxÉÒªÉ ®JÉxÉÉ +É´É¶ªÉEò ½è B´ÉÆ +É´É¶ªÉEòiÉÉ {ÉbxÉä {É® =ºÉä |É¤ÉÆvÉ ºÉÊ¨ÉÊiÉ Eäò 

ºÉÉ¨ÉxÉä |ÉºiÉÖiÉ ÊEòªÉÉ VÉÉªÉäMÉÉ* 
11. ±ÉPÉÖ¶ÉÉävÉ |É¤ÉÆvÉ Eäò ºÉ¦ÉÒ +ÊvÉEòÉ® +¨É®É´ÉiÉÒ Ê´É¶´ÉÊ´ÉtÉ±ÉªÉ Eäò {ÉÉºÉ ½Ò ®½åMÉä* 
 
ºÉ½ÉªÉEò OÉÆlÉ ºÉÚSÉÒ 
1. Eò¤ÉÒ® +Éè® VÉÉªÉºÉÒ - {ÉȪ û¹ÉÉäkÉ¨É ¤ÉÉVÉ{ÉäªÉÒ 
2. º´ÉÉiÉÆjªÉÉäkÉ® Ê½ÆnÒ EòÉ´ªÉ Ê´ÉvÉÉBÄ - ¤ÉÉ{ÉÚ®É´É näºÉÉ<Ç 
3. xÉªÉÒ EòÊ´ÉiÉÉ : BEò ¨ÉÚ±ªÉÉÆEòxÉ - ¶ÉÆ¦ÉÚnkÉ {ÉÉhbäªÉ 
4. |Éä̈ ÉSÉÆn +Éè® =xÉEòÒ ={ÉxªÉÉºÉ Eò±ÉÉ - ®PÉÖ́ É® nªÉÉxÉ 
5. ¨ÉÖÊCiÉ¤ÉÉävÉ EòÊ´ÉiÉÉ +Éè® VÉÒ´ÉxÉ - SÉÆpEòÉÆiÉ nä́ ÉiÉÉ±Éä 
6. +YÉäªÉ - ÊxÉ¨ÉÇ±ÉÉ ¶É¨ÉÉÇ 
7. iÉÖ±ÉºÉÒ Eäò +vªÉªÉxÉ EòÒ xÉ<Ç Ên¶ÉÉBÄ - ®É¨É|ÉºÉÉn Ê¨É¸É 
8. nÖ¹ªÉÆiÉEÖò¨ÉÉ® +Éè® xÉ<Ç EòÊ´ÉiÉÉ - Ê´ÉxÉªÉ ÊºÉÆ½ 
9. ¤ÉÉ±ÉEÞò¹hÉ ¶É¨ÉÉÇ 'xÉ´ÉÒxÉ' ¦ÉÉ´É¤ÉÉävÉ Eäò +ÉªÉÉ¨É - Ê´ÉVÉªÉ±ÉI¨ÉÒ ºÉÉ±ÉÉäÊnªÉÉ 
10. vÉ¨ÉḈ ÉÒ® ¦ÉÉ®iÉÒ EòÒ ºÉÉÊ½iªÉ ºÉÉvÉxÉÉ - {ÉÖ¹{ÉÉ ¦ÉÉ®iÉÒ 
11. ¦ÉÉ¹ÉÉ Ê´ÉYÉÉxÉ B´ÉÆ ºÉ¨ÉÉxÉ ¦ÉÉ¹ÉÉ Ê´ÉYÉÉxÉ - ÊMÉ®Ò¹É {É®nä¶ÉÒ 
12. ¦ÉÉ¹ÉÉ +Éè® ¦ÉÉ¹ÉÉ Ê´ÉYÉÉxÉ - iÉäVÉ{ÉÉ±É SÉÉèvÉ®Ò 
13. ¨ÉÖÊCiÉ¤ÉÉävÉ EòÒ EòÉ´ªÉ¦ÉÉ¹ÉÉ - ºÉxÉiÉEÖò¨ÉÉ® 
14. ¨É½Énä́ ÉÒ EòÉ EòÉ´ªÉ ´Éè¦É´É - ®¨Éä¶ÉSÉÆp MÉÖ{iÉ 
15.  {ÉÆiÉ Eäò EòÉ´ªÉ ¨Éå Eò±{ÉxÉÉ +Éè® EòiÉÇÖi´É - Ê¤ÉVÉ®ÉxÉÒ ¦ÉÉMÉḈ É 
16. +ÉSÉÉªÉÇ ½VÉÉ®Ò|ÉºÉÉn Êu´ÉänÒ : ´ªÉÊCiÉi´É B´ÉÆ ºÉÉÊ½iªÉ - MÉhÉ{ÉÊiÉSÉÆp MÉÖ{iÉ 
17. ºÉ¨ÉEòÉ±ÉÒxÉ Ê½ÆnÒ EòÊ´Éi´É : +YÉäªÉ +Éè® ¨ÉÖÊCiÉ¤ÉÉävÉ Eäò ºÉÆn¦ÉÇ ¨Éå - ¦É´Énä́ É {ÉÉhbäªÉ 
18. ¦ÉÒ¹¨É ºÉÉ½xÉÒ ; ={ÉxªÉÉºÉ ºÉÉÊ½iªÉ - ®ÉVÉä ´É® ºÉCºÉäxÉÉ 
19. ®É½Ö±É ºÉÉÆEÞòiªÉÉªÉxÉ ; ºÉÞVÉxÉ +Éè® ºÉÆPÉ¹ÉÇ - VÉMÉiÉÊºÉÆ½ 
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20. ÊxÉ®É±ÉÉ EòÉ´ªÉ ¨Éå Ê´ÉÊ´ÉvÉ +ÉªÉÉ¨É - bÉì.<xp®ÉVÉ ÊºÉÆ½ 
21. ºÉÉÊ½iªÉ ¨Éå MÉt EòÒ Ê´ÉÊ´ÉvÉ Ê´ÉvÉÉBÄ - bÉì. Eèò±ÉÉ¶ÉSÉÆp ¦ÉÉÊ]ªÉÉ 
22. Ê½ÆnÒ ÊxÉ¤ÉÆvÉ Eäò +ÉvÉÉ®ºiÉÆ¦É - |ÉÉä.½Ê®¨ÉÉä½xÉ 
23. |ÉÊiÉÊxÉÊvÉ Ê½ÆnÒ ÊxÉ¤ÉÆvÉEòÉ® - |ÉÉä. ½Ê®¨ÉÉä½xÉ 
24. +ÉSÉÉªÉÇ ®É¨ÉSÉÆp ¶ÉÖC±É ÊxÉ¤ÉÆvÉ ºÉÆ®SÉxÉÉ - ªÉÉäMÉä¶É |ÉiÉÉ{É ÊºÉÆ½ 
25. ¨Éè±ÉÉ +ÉÄSÉ±É : Ê¶É±{É +Éè® oÊ¹]  - ¤ÉpÒ|ÉºÉÉn 
26. +ÆvÉä®ä ¨Éå BEò Ê´É¶±Éä¹ÉhÉ - bÉì.Ê´ÉVÉªÉ{ÉÉ±É ÊºÉÆ½ 
27. UÉªÉÉ´ÉÉnÉäkÉ® Ê½ÆnÒ EòÊ´ÉiÉÉ : BEò +ÆiÉ®ªÉÉjÉÉ - bÉì.¨ÉvÉÖ¤ÉÉ±ÉÉ ºÉÉxªÉÉ±É 
28. Ê½ÆnÒ EòÉ´ªÉ-ÊSÉÆiÉxÉ Eäò ¨ÉÚ±ÉÉvÉÉ® - ªÉÉäMÉäxp |ÉiÉÉ{É ÊºÉÆ½ 
29. =kÉ® +ÉvÉÖÊxÉEò +´ÉvÉÉ®hÉÉ  - ¸ÉÒ|ÉEòÉ¶É Ê¨É¸É 
30. nÊ±ÉiÉ-Ê´É¨É¶ÉÇ +Éè® Ê½ÆnÒ ºÉÉÊ½iªÉ ºÉÉÊ½iªÉ - nÒ{ÉEò EÖò¨ÉÉ® {ÉÉhbäªÉ 
31. ºÉÉÊ½ÊiªÉEò +ÉxnÉä±ÉxÉÉå +Éè® ºÉÉÊ½iªÉ Ê´É´ÉÉnÉå EòÉ <ÊiÉ½ÉºÉ - +{É®ÉÊVÉiÉÉ ¸ÉÒ´ÉÉºiÉ´É 
32. xÉÉ®Ò SÉäiÉxÉÉ Eäò +ÉªÉÉ¨É - +±ÉEòÉ |ÉEòÉ¶É 
33. +ÉvÉÖÊxÉEòiÉÉ +Éè® Ê½ÆnÒ ={ÉxªÉÉºÉ - <ÆpxÉÉlÉ ¨ÉnÉxÉ 
34. +ÉvÉÖÊxÉEòiÉÉ +Éè® Ê½ÆnÒ ºÉÉÊ½iªÉ - <ÆpxÉÉlÉ ¨ÉnÉxÉ 
35. Ê½ÆnÒ {ÉÉ`ÉxÉÖºÉÆvÉÉxÉ - Eòx½èªÉÉ ÊºÉÆ½ 
36. {ÉÉ SÉÉiªÉ EòÉ´ªÉ ÊSÉÆiÉxÉ - Eò¯ûhÉÉ¶ÉÆEò® ={ÉÉvªÉÉªÉ 
37. EòÉ¨ÉÉªÉxÉÒ : BEò {ÉÖxÉÊ´ÉÇSÉÉ® - MÉVÉÉxÉxÉ ¨ÉÉvÉ´É ¨ÉÖÊCiÉ¤ÉÉävÉ 
38.  ¦ÉÉ®iÉÒªÉ B´ÉÆ {ÉÉ SÉÉiªÉ EòÉ´ªÉ ÊºÉrÉÆiÉ - MÉhÉ{ÉÊiÉSÉÆp MÉÖ{iÉ 
39. Ê½ÆnÒ ºÉÉÊ½iªÉ EòÉ ´ÉèYÉÉÊxÉEò <ÊiÉ½ÉºÉ - 1 (1184 ºÉä 1857 <Ç.iÉEò) - MÉhÉ{ÉÊiÉSÉÆp MÉÖ{iÉ 
40. Ê½ÆnÒ ºÉÉÊ½iªÉ EòÉ ´ÉèYÉÉÊxÉEò <ÊiÉ½ÉºÉ - 2 (1857 ºÉä +¤É.iÉEò) - MÉhÉ{ÉÊiÉSÉÆp MÉÖ{iÉ 
41. Ê½ÆnÒ xÉÉ]Eò EòÉ +Éi¨ÉºÉÆPÉ¹ÉÇ - ÊMÉ®Ò¶É ®ºiÉÉäMÉÒ 
42. ÊxÉ®É±ÉÉ : +Éi¨É½ÆiÉÉ +ÉºlÉÉ - nÚvÉxÉÉlÉ ÊºÉÆ½ 
43. xÉÉMÉÉVÉÇÖxÉ +Éè® =xÉEòÒ EòÊ´ÉiÉÉ - xÉÆnÊEò¶ÉÉä® xÉ´É±É 
44. Ê½ÆnÒ +É±ÉÉäSÉxÉÉ EòÉ Ê´ÉEòÉºÉ - xÉÆnÊEò¶ÉÉä® xÉ´É±É 
45. Ê½ÆnÒ ºÉÉÊ½iªÉ : ¤ÉÒºÉ´ÉÓ ¶ÉiÉÉ¤nÒ - xÉÆnnÖ±ÉÉ®ä ´ÉÉVÉ{ÉäªÉÒ 
46. +ÉvÉÖÊxÉEò ºÉÉÊ½iªÉ EòÒ |É´ÉÞÊkÉªÉÉÄ - xÉÉ¨É´É® ÊºÉÆ½ 
47. Ê½xnÒ ºÉÉÊ½iªÉ EòÉ <ÊiÉ½ÉºÉ {ÉÖxÉ±ÉæJÉxÉ EòÒ +É´É¶ªÉEòiÉÉ - {ÉÖJÉ®ÉVÉ ¨ÉÉ°ü 
48. 21´ÉÓ ¶ÉiÉÒ EòÉ Ê½ÆnÒ ={ÉxªÉÉºÉ - {ÉÖ¹{É{ÉÉ±É ÊºÉÆ½ 
49. ºjÉÒ +vªÉªÉxÉ EòÒ ¤ÉÖÊxÉªÉÉn - |É¨ÉÒ±ÉÉ Eäò.{ÉÒ. 
50. +ÉvÉÖÊxÉEò Ê½ÆnÒ ºÉÉÊ½iªÉ EòÉ <ÊiÉ½ÉºÉ - ¤ÉSSÉxÉ ÊºÉÆ½ 
51. <CEòÒºÉ´ÉÓ ºÉnÒ EòÉ Ê½ÆnÒ ºÉÉÊ½iªÉ - ºÉÆ.: ®´ÉÒxpxÉÉlÉ Ê¨É¸É 
52. Ê½ÆnÒ ={ÉxªÉÉºÉ : BEò +xiÉªÉÉÇjÉÉ - ®É¨Én®¶É Ê¨É¸É 
53. {ÉÆiÉ, |ÉºÉÉn +Éè® ¨ÉèÊlÉ±ÉÒ¶É®hÉ - ®É¨ÉvÉÉ®Ò ÊºÉÆ½ 'ÊnxÉEò®' 
54. nä́ ÉxÉÉMÉ®Ò Ê±ÉÊ{É +Éè® Ê½ÆnÒ : ºÉÆPÉ¹ÉÉç EòÒ BäÊiÉ½ÉÊºÉEò ªÉÉjÉÉ - ®É¨ÉÊxÉ®ÆVÉxÉ {ÉÊ®¨É±ÉäxnÖ 
55. EòÉ¨ÉÉªÉxÉÒ EòÉ {ÉÖxÉ¨ÉÚÇ±ªÉÉÆEòxÉ - ®É¨Éº´É°ü{É SÉiÉÖ́ ÉænÒ 
56. ºjÉÒ-±ÉäJÉxÉ : º´É°ü{É +Éè® ºÉÆEò±{É - ®ÉäÊ½hÉÒ +OÉ´ÉÉ±É 
57. Ê½ÆnÒ ¤ÉÉ±É ºÉÉÊ½iªÉ EòÒ °ü{É®äJÉÉ - ¸ÉÒ|ÉºÉÉn 
58. Ê½ÆnÒ ºÉÉÊ½iªÉ EòÉ =kÉ®´ÉiÉÔ EòÉ±É - ºÉiªÉnä́ É Ê¨É¸É 
59. Ê½ÆnÒ ´Éä¤É ºÉÉÊ½iªÉ - ºÉÖxÉÒ±É EÖò¨ÉÉ® ±É´É]ä 
60. Ê½ÆnÒ xÉÉ]Eò Eäò {ÉÉÄSÉ n¶ÉEò - EÖòºÉÖ̈ É JÉä̈ ÉÉxÉÒ 
61. xÉÉ]EòEòÉ® VÉªÉ¶ÉÆEò® |ÉºÉÉn - ºÉiªÉäxp EÖò¨ÉÉ® iÉxÉäVÉÉ 
62. ºjÉÒ Ê´É¨É¶ÉÇ : Ê´ÉÊ´ÉvÉ {É½±ÉÚ - Eò±{ÉxÉÉ ´É¨ÉÉÇ 
63. +ÉÊn´ÉÉºÉÒ ºÉÉÊ½iªÉ-ªÉÉjÉÉ - ºÉÆ.®¨ÉÊhÉEòÉ MÉÖ{iÉÉ 
64. nÊ±ÉiÉ-Ê´É¨É¶ÉÇ +Éè® Ê½ÆnÒ ºÉÉÊ½iªÉ - nÒ{ÉEò EÖò¨ÉÉ® {ÉÉhbäªÉ 
65. ¦ÉÉ®iÉÒªÉ nÊ±ÉiÉ +ÉxnÉä±ÉxÉ EòÉ <ÊiÉ½ÉºÉ (SÉÉ® JÉÆb) - ¨ÉÉä½xÉnÉºÉ xÉèÊ¨É¶É®ÉªÉ 
66. ¨ÉÉxÉEò Ê½ÆnÒ EòÉ º´É°ü{É - Eò±ÉÉxÉÉlÉ ¶ÉÉºjÉÒ 
67. +ÉvÉÖÊxÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ Eäò ÊºÉrÉxiÉ - ®É¨ÉÊEò¶ÉÉä® ¶É¨ÉÉÇ 
68. ¦ÉÉ¹ÉÉ Ê´ÉYÉÉxÉ : Ê½ÆnÒ ¦ÉÉ¹ÉÉ +Éè® Ê±ÉÊ{É - ®É¨ÉÊEò¶ÉÉä® ¶É¨ÉÉÇ 
69. Ê½ÆnÒ +xÉÖºÉÆvÉÉxÉ - Ê´ÉVÉªÉ{ÉÉ±É ÊºÉÆ½ 
70. ºjÉÒ Ê´É¨É¶ÉÇ : Ê´ÉÊ´ÉvÉ {É½±ÉÚ - Eò±{ÉxÉÉ ´É¨ÉÉÇ 
71. nÊ±ÉiÉ-Ê´É¨É¶ÉÇ +Éè® Ê½ÆnÒ ºÉÉÊ½iªÉ - nÒ{ÉEò EÖò¨ÉÉ® {ÉÉhbäªÉ 
72. ¦ÉÉ®iÉÒªÉ ={ÉxªÉÉºÉ : EòlÉÉºÉÉ® - 1 ºÉÆ.|É¦ÉÉEò® ¨ÉÉSÉ´Éä 
73. ¦ÉÉ®iÉÒªÉ ={ÉxªÉÉºÉ : EòlÉÉºÉÉ® - 2 ºÉÆ.|É¦ÉÉEò® ¨ÉÉSÉ´Éä 
74. xÉªÉÒ ºÉnÒ EòÒ {É½SÉÉxÉ : ¸Éä¹` ¨ÉÊ½±ÉÉ EòlÉÉEòÉ® - ºÉÆ.¨É¨ÉiÉÉ EòÉÊ±ÉªÉÉ 
75. EòÉ¨ÉÉªÉxÉÒ EòÉ {ÉÖxÉ¨ÉÚÇ±ªÉÉÆEòxÉ - ®É¨Éº´É°ü{É SÉiÉÖ́ ÉænÒ 
76. +ÉvÉÖÊxÉEò ºÉÉÊ½iªÉ EòÒ |É´ÉÞÊkÉªÉÉÄ - xÉÉ¨É´É® ÊºÉÆ½ 
77. ={ÉxªÉÉºÉ EòÒ ®SÉxÉÉ-|ÉÊGòªÉÉ - {É®¨ÉÉxÉÆn ¸ÉÒ´ÉÉºiÉ´É 
78. Eò½ÉxÉÒ EòÒ ®SÉxÉÉ-|ÉÊGòªÉÉ - {É®¨ÉÉxÉÆn ¸ÉÒ´ÉÉºiÉ´É 
79. =kÉ® +ÉvÉÖÊxÉEò ¨ÉÒÊbªÉÉ Ê´É¨É¶ÉÇ - ºÉÖvÉÒ¶É {ÉSÉÉè®Ò 
80. ¦ÉÉ®iÉÒªÉ xÉÉ®Ò ºÉxiÉ {É®¨{É®É - ¤É±Énä́ É ´ÉÆ¶ÉÒ 
81. ºjÉÒ-Ê´É¨É¶ÉÇ EòÉ ±ÉÉäEò{ÉIÉ - +xÉÉÊ¨ÉEòÉ 
82. ºjÉÒ-Ê´É¨É¶ÉÇ : ¦ÉÉ®iÉÒªÉ {ÉÊ®|ÉäIªÉ - bÉì.Eäò.B¨É.¨ÉÉ±ÉiÉÒ 
83. +ÉÊn´ÉÉºÉÒ º´É® +Éè® xÉ<Ç ¶ÉiÉÉ¤nÒ - ºÉÆ.®¨ÉÊhÉEòÉ MÉÖ{iÉÉ 
84. +ÉÊn´ÉÉºÉÒ-º´É® : ºÉÉ¨ÉÉÊVÉEò +ÉÊlÉÇEò VÉÒ´ÉxÉ - ºÉÆ.EÖò¨ÉÉ® SÉÉè½ÉxÉ, ¸ÉÒ¨ÉiÉÒ ®äxÉÚ SÉÉè½ÉxÉ 
85. +ÉÊn´ÉÉºÉÒ º´É® : ´ÉÉÊSÉEò {É®¨{É®É ´É ºÉÉÊ½iªÉ - ºÉÆ.´ÉÒ.BºÉ.SÉ]VÉÔ, VÉªÉ¶ÉÆEò® ={ÉÉvªÉÉªÉ 
86. ¦ÉÉ®iÉÒªÉ nÊ±ÉiÉ ºÉÉÊ½iªÉ: {ÉÊ®|ÉäIªÉ{ÉÖzÉÒ ÊºÉÆ½, Eò¨É±ÉÉ |ÉºÉÉn, ®ÉVÉäxp ¶É¨ÉÉÇ 
87. nÊ±ÉiÉ ºÉÉÊ½iªÉ : ´ÉänxÉÉ +Éè® Ê´ÉpÉä½ - ¶É®hÉEÖò¨ÉÉ® Ê±ÉÆ¤ÉÉ±Éä 
88. nÊ±ÉiÉ ºÉÉÊ½iªÉ : ¤ÉÖÊxÉªÉÉnÒ ºÉ®ÉäEòÉ® - EÞò¹hÉnkÉ {ÉÉ±ÉÒ´ÉÉ±É 
89. nÊ±ÉiÉ ºÉÉÊ½iªÉ Eäò |ÉÊiÉ¨ÉÉxÉ - bÉì.BxÉ.ÊºÉÆ½ 
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90. ºÉÆiÉ Eò¤ÉÒ® +Éè® ºÉÆiÉ iÉÖEòcÉäVÉÒ Eäò Ê½xnÒ ºÉÉÊ½iªÉ EòÉ iÉÖ±ÉxÉÉi¨ÉEò +vªÉªÉxÉ - bÉì.ºÉÆMÉÒiÉÉ VÉMÉiÉÉ{É 
91. ºÉiÉºÉ<Ç EòÉ´ªÉ {É®¨{É®É +Éè® ¤ÉÉ±É ºÉiÉºÉ<Ç - bÉì.ºÉÆMÉÒiÉÉ VÉMÉiÉÉ{É 
92. ¤ÉÉ±É ºÉiÉºÉ<Ç |É¤ÉÉäÊvÉxÉÒ - º´ÉÉ¨ÉÒ Ê´ÉVÉªÉÉxÉxn, bÉì.®É¨É ¤É½Éä®Ò ÊjÉ{ÉÉ`Ò 
93. vÉ¨ÉḈ ÉÒ® ¦ÉÉ®iÉÒ EòÒ EòÊ´ÉiÉÉ - bÉì. Ê´É¦ÉÉ ¶ÉÖC±ÉÉ  
94. 'nÚºÉ®É ºÉ{iÉEò' Eäò EòÊ´ÉªÉÉå EòÒ EòÉ´ªÉ ¦ÉÉ¹ÉÉ - bÉì.iÉÒlÉÇ®ÉVÉ ®ÉªÉ 
95. ®É¹]ÅÒªÉ SÉäiÉxÉÉ Eäò ºÉÆn¦ÉÇ ¨Éå ¦ÉÉ®iÉ Eäò ®É¹]ÅEòÊ´É ¨ÉèÊlÉ±ÉÒ¶É®hÉ MÉÖ{iÉ B´ÉÆ ¨ÉÉìÊ®¶ÉºÉ Eäò ®É¹]ÅEòÊ´É bÉì.¥ÉVÉäxp  

¦ÉMÉiÉ '¨ÉvÉÖEò®' Eäò EòÉ´ªÉ EòÉ iÉÖ±ÉxÉÉi¨ÉEò +vªÉªÉxÉ - bÉì.VªÉÉäÊiÉ BxÉ.¨ÉÆjÉÒ  
96. ¶É¤nEòÉä¶É - bÉì.+ÊVÉiÉÊºÉÆ½ ¤ÉÉè½É®, bÉì.MÉhÉä¶É {ÉåbÒJÉ®ä, ´ÉÆnxÉÉ ¦ÉÉ®ÉäiÉ®É´É MÉÖ®xÉÖ±Éä, bÉì.¨É½äxpÊºÉÆ½ {É´ÉÉ® 
97. bÉì.{É®¶ÉÖ®É¨É ¶ÉÖC±É EòÉ ¤ÉÉ±É ºÉÉÊ½iªÉ - bÉì.+ÉxÉÆn ¤ÉIÉÒ 
98. xÉ®ä¶É ¨Éä½iÉÉ Eäò Ê¨ÉlÉEòÒªÉ JÉÆbEòÉ´ªÉ - bÉì.´É¹ÉÉÇ ¶ÉÉ½ 
99. vÉ¨ÉḈ ÉÒ® ¦ÉÉ®iÉÒ EòÉ ®SÉxÉÉ ºÉÆºÉÉ® - bÉì.ºÉÖ®ä¶ÉEÖò¨ÉÉ® EäòºÉ´ÉÉxÉÒ 
100. ¶É®n VÉÉä¶ÉÒ Eäò ºÉÉÊ½iªÉ ¨Éå ´ªÉÆMªÉ - bÉì. ºÉÆiÉÉä¹É Ê´ÉVÉªÉ ªÉä®É´ÉÉ® 
101. ¨ÉèjÉäªÉÒ {ÉÖ¹{ÉÉ Eäò ={ÉxªÉÉºÉÉå ¨Éå ºjÉÒ VÉÒ´ÉxÉ ºÉÆPÉ¹ÉÇ - bÉì.Ê¶É´É¶Éä̂ ä MÉÉäÊ´ÉÆn MÉÖÆb{{ÉÉ 
102. nä¶É Ê´É¦ÉÉVÉxÉ Eäò {ÉÊ®|ÉäIªÉ ¨Éå +ÉvÉÉ MÉÉÄ́ É - Ê¶É´É¶Éä̂ ä MÉÉäÊ´ÉÆn MÉÖÆb{{ÉÉ 
103. ¸ÉÒEòÉÆiÉ ´É¨ÉÉÇ Eäò EòÉ´ªÉ ¨Éå ºÉÉ¨ÉÉÊVÉEò SÉäiÉxÉÉ - |ÉÉ.bÉì. ºÉÖ®äJÉÉ ¨ÉÆjÉÒ 
104. ºÉÖÊ¨ÉjÉÉxÉxnxÉ {ÉÆiÉ Eäò EòÉ´ªÉ ¨Éå |ÉEÞòÊiÉ |Éä̈ É +Éè® n¶ÉÇxÉ - bÉì.ºÉÖ®äJÉÉ |Éä̈ ÉSÉÆn ¨ÉÆjÉÒ 
105. bÉì.¶ÉÆEò® ¶Éä¹É +Éè® ®ixÉÉEò® ¨ÉiÉEò®Ò Eäò xÉÉ]EòÉå EòÉ iÉÖ±ÉxÉÉi¨ÉEò +vªÉªÉxÉ - bÉì.®´ÉÒxp EÖò¨ÉÉ® Ê¶É®ºÉÉ] 
106. ¨ÉÉä½xÉ ®ÉEäò½ Eäò xÉÉ]EòÉå ¨Éå xÉÉ®Ò ¦ÉÉ´ÉxÉÉ - bÉì.®¨ÉÉ ¶ÉÖC±ÉÉ 
107. ¨ÉèÊlÉ±ÉÒ¶É®hÉ MÉÖ{iÉ Eäò EòÉ´ªÉ ¨Éå xÉÉ®Ò ¦ÉÉ´ÉxÉÉ - bÉì.+ÊxÉ±É {ÉÉJÉ®ä 
108. nùÊ±ÉiÉ ºÉÉÊ½þiªÉ ºÉÉ¨ÉÉÊVÉEò ºÉ®úÉäEòÉ®ú- b÷Éì. ´ÉÉªÉ.ºÉÒ.¨Éåfäø  

 

***** 
          Appendix-D 
    B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  
         |É¶xÉ{ÉjÉ - 1  
          iÉÞiÉÒªÉ ºÉjÉ 
   +xÉÖ́ ÉÉnù: BäÊiÉ½þÉÊºÉEò ºÉÆnù¦ÉÇ B´ÉÆ ¦ÉÉ¹ÉÉ EòÉ ºÉÉ¨ÉÉÊVÉEò ºÉÆnù¦ÉÇ 
1) <EòÉ<Ç - {ÉÎ¶SÉ¨É ¨Éå +xÉÖ́ ÉÉnù ËSÉiÉxÉ EòÒ {É®Æú{É®úÉ B´ÉÆ +xÉÖ́ ÉÉnù ÊºÉrùÉÆiÉÉå EòÉ Ê´ÉEòÉºÉ   
2) <EòÉ<Ç - ¦ÉÉ®úiÉÒªÉ ¦ÉÉ¹ÉÉ+Éå ¨Éå +xÉÖ́ ÉÉnù ËSÉiÉxÉ   
3) <EòÉ<Ç - +xÉÖ́ ÉÉnù Eäò IÉäjÉ ¨Éå |É¨ÉÖJÉ Ê´ÉuùÉxÉÉå EòÉ ªÉÉäMÉnùÉxÉ  
 +) ®úPÉÖxÉÉlÉ®úÉ´É ¤É) ®úÉ¨ÉSÉÆpù ¶ÉÖC±É  Eò) ½þÊ®ú´ÉÆ¶É®úÉªÉ ¤ÉSSÉxÉ b÷) b÷Éì.®úPÉÖ´ÉÒ®ú <) ®úÉ¨ÉvÉÉ®úÒËºÉ½þ ÊnùxÉEò®ú  <Ç) ¨ÉèÊlÉ±ÉÒ¶É®úhÉ MÉÖ{iÉ  
4) <EòÉ<Ç - +xÉÖ́ ÉÉnù ËSÉiÉxÉ                
 1) VÉÉìxÉ bÅ÷É<b÷xÉ         2) MÉÖ°ünäù́ É ®ú´ÉÒÆpùxÉÉlÉ 
5) <EòÉ<Ç - ¦ÉÉ¹ÉÉ EòÉ ºÉÉ¨ÉÉÊVÉEò ºÉÆn¦ÉÇ 
  1) ¦ÉÉ¹ÉÉ EòÉ ºÉÉ¨ÉÉÊVÉEò ºÉÆn¦ÉÇ   2) Ë½þnùÒ EòÉ ºÉÉ¨ÉÉÊVÉEò ºÉÆnù¦ÉÇ  
Eò) Ê®ú¶iÉä xÉÉiÉä EòÒ ¶É¤nùÉ´É±ÉÒ  
JÉ) ºÉ´ÉÇxÉÉ¨É +Éè®ú ºÉÆ¤ÉÉävÉxÉ °ü{É  
MÉ) EòÉäb÷ Ê¨É¸ÉhÉ B´ÉÆ EòÉäb÷ {ÉÊ®ú´ÉiÉÇxÉ  
+ÆEò Ê´É¦ÉÉVÉxÉ ( |ÉlÉ¨É ºÉjÉ)  
   1) nùÒPÉÉækÉ®úÒ |É¶xÉ                           3 x 16  =   48 
   2) ±ÉPÉÚkÉ®úÒ |É¶xÉ                               4 x 4    =   16  
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ                            16 x1  =   16  
             80 
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ                                   10  +ÆEò  
2) |É¨ÉÖJÉ Ê´ÉuùÉxÉÉå Eäò ®úSÉxÉÉ Eòä +xÉÖ´ÉÉnù EòÉ =nùÉ½þ®úhÉ                  10  +ÆEò  
                                                       EÖò±É +ÆEò -  100  
ºÉÚSÉxÉÉ -  
1)|ÉiªÉäEò <EòÉ<Ç ºÉä BEò BäºÉä EÖò±É {ÉÉÆSÉ nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä iÉÒxÉ |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
2){ÉÉÆSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÚkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
3)ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨É ºÉä ºÉÉä±É½þ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ*  
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ  
+xÉÖ́ ÉÉnù: jÉè̈ ÉÉÊºÉEò ( VÉÖ±ÉÉ<Ç- ÊºÉiÉ¨¤É®ú iÉlÉÉ +ÉìC]õÉä¤É®ú- ÊnùºÉ¨¤É®ú 1998 EòÉ ºÉÆªÉÖCiÉ +ÆEò) ¦ÉÉ®úiÉÒªÉ +xÉÖ́ ÉÉnù {ÉÊ®ú¹Énù 
     B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ́ ÉÉnù Ë½þnùÒ)  
     |É¶xÉ{ÉjÉ - 1  
     SÉiÉÖlÉÇ  ºÉjÉ 
      +xÉÖ́ ÉÉnù: BäÊiÉ½þÉÊºÉEò ºÉÆnù¦ÉÇ B´ÉÆ ¦ÉÉ¹ÉÉ EòÉ ºÉÉ¨ÉÉÊVÉEò ºÉÆnù¦ÉÇ 
1) <EòÉ<Ç - Ë½þnùÒ ºÉÉÊ½þiªÉ ¨Éå +xÉÖ́ ÉÉnù  
2) <EòÉ<Ç - +xÉÖ´ÉÉnù |ÉÊ¶ÉIÉhÉ {ÉÉ`ö¬Gò¨É B´ÉÆ +xÉÖ́ ÉÉnù IÉäjÉ ¨Éå EòÉªÉÇ®úiÉ ºÉÆºlÉÉBÆ 
3) <EòÉ<Ç - +xÉÖ́ ÉÉnù Eäò IÉäjÉ ¨Éå |É¨ÉÖJÉ Ê´ÉuùÉxÉÉå EòÉ ªÉÉäMÉnùÉxÉ  
  +) ¦ÉÉ®úiÉånÚù ½þÊ®úSÉÆpù  ¤É) MÉÉäº´ÉÉ¨ÉÒ iÉÖ±ÉºÉÒnùÉºÉ Eò) ¨ÉÉä½þxÉ ®úÉEäò¶É b÷) +¤nÖù±É ®úÊ½þ̈ É JÉÉxÉ  <) ®úÉVÉäpù ªÉÉnù́ É <Ç) ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ  
4) <EòÉ<Ç - +xÉÖ́ ÉÉnù ËSÉiÉxÉ                
  1) ºÉÚªÉÇEòÉÆiÉ ÊjÉ{ÉÉ`öÒ ‘ÊxÉ®úÉ±ÉÉ’   2) Ê´É¹hÉÖ |É¦ÉÉEò®ú 
5) <EòÉ<Ç - +xÉÖ́ ÉÉnù ºÉÆ¤ÉÆvÉÒ Ê´ÉSÉÉ®ú 
    b÷Éì. ®úÉVÉäpù |ÉºÉÉnù,  +ÉSÉÉªÉÇ ¨É½þÉ´ÉÒ®ú |ÉºÉÉnù Êuù´ÉänùÒ,  ¨É½þÉnäù´ÉÒ ´É¨ÉÉÇ,  
  Bb÷́ ÉbÇ÷ Ê¡ò]ÂõVÉä®úÉ±b÷,  Bì±ÉäEò ºÉÉÆpù ºÉäEäòÊ´ÉSÉ,  ̈ ÉèlªÉÚ +xÉÉÇ±b÷  
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+ÆEò Ê´É¦ÉÉVÉxÉ ( ÊuùiÉÒªÉ ºÉjÉ)  
   1) nùÒPÉÉækÉ®úÒ |É¶xÉ                          3 x 16  =  48 
   2) ±ÉPÉÚkÉ®úÒ |É¶xÉ                           4 x 4    =  16  
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ                          16 x1  =   16  
            80  
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ                                      10   +ÆEò  
2) |É¨ÉÖJÉ Ê´ÉuùÉxÉÉå Eäò ®úSÉxÉÉ Eòä +xÉÖ´ÉÉnù EòÉ =nùÉ½þ®úhÉ                     10   +ÆEò  
                                                      EÖò±É +ÆEò -  100  
ºÉÚSÉxÉÉ -  
1)|ÉiªÉäEò <EòÉ<Ç ºÉä BEò BäºÉä EÖò±É {ÉÉÆSÉ nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä iÉÒxÉ |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
2){ÉÉÆSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÚkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
3)ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨É ºÉä ºÉÉä±É½þ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ*  
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ  
+xÉÖ́ ÉÉnù: jÉè̈ ÉÉÊºÉEò ( VÉÖ±ÉÉ<Ç- ÊºÉiÉ¨¤É®ú iÉlÉÉ +ÉìC]õÉä¤É®ú- ÊnùºÉ¨¤É®ú 1998 EòÉ ºÉÆªÉÖCiÉ +ÆEò) ¦ÉÉ®úiÉÒªÉ +xÉÖ́ ÉÉnù {ÉÊ®ú¹Énù 
 

B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  
     |É¶xÉ{ÉjÉ - 2  
     iÉÞiÉÒªÉ ºÉjÉ  
   +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú EòÒ ºÉ¨ÉºªÉÉBÆ B´ÉÆ +xÉÖ´ÉÉnù ´ªÉ´É½þÉ®ú 
1) <EòÉ<Ç - ºÉVÉÇxÉÉi¨ÉEò ºÉÉÊ½þiªÉ EòÉ +xÉÖ́ ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú- ºÉÉÊ½þiªÉ Eäò +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ  
2) <EòÉ<Ç -  |É¨ÉÖJÉ ºÉÉÊ½þiªÉ ¯û{ÉÉå Eäò ºÉÆ¤ÉÆvÉ ¨Éå EòÊ´ÉiÉÉ, EòlÉÉ-ºÉÉÊ½þiªÉ, xÉÉ]õEò-ºÉÉÊ½þiªÉ, ºÉ¨ÉÒIÉÉ, +xÉÖ´ÉÉnù ´É +xÉÖºÉÞVÉxÉ YÉÉxÉ Eäò ºÉÉÊ½þiªÉ EòÉ 
+xÉÖ́ ÉÉnù B´ÉÆ     
            ´ªÉ´É½þÉ®ú 
3) <EòÉ<Ç - ºÉÉ¨ÉÉÊVÉEò Ê´ÉYÉÉxÉ +Éè®ú Ê´ÉÊvÉ +xÉÖ´ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú- |É¨ÉÖJÉ ºÉÉ¨ÉÉÊVÉEò Ê´ÉYÉÉxÉ (<ÊiÉ½þÉºÉ,®úÉVÉxÉÒÊiÉ,Ê´ÉYÉÉxÉ,nù¶ÉÇxÉ,+lÉÇ¶ÉÉºjÉ,´ÉÉÊhÉVªÉ) 
Eäò ºÉÉ¨ÉOÉÒ  

 Eäò +xÉÖ´ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ, Ê´ÉÊvÉ ºÉÉÊ½þiªÉ Eäò +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ 
4) <EòÉ<Ç - |É¶ÉÉºÉÊxÉEò +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ iÉlÉÉ ( ¤ÉÄEò, B±É.+ÉªÉ.ºÉÒ.,¤ÉÒ¨ÉÉ ºÉÆ¤ÉÆvÉÒ) +xÉÖ´ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú ®úÉVÉ¦ÉÉ¹ÉÉ Ë½þnùÒ EòÉ º´É°ü{É 
|É¶ÉÉºÉÊxÉEò  
           ¶É¤nùÉ´É±ÉÒ 
5) <EòÉ<Ç - EòÉªÉÉÇ±ÉªÉÒxÉ ºÉÉ¨ÉOÉÒ ( Ê]õ{{ÉhÉÒ,+É±ÉäJÉ,|ÉÉ¯û{É,|ÉÊiÉ´ÉänùxÉ,EòÉªÉÉÇ±ÉªÉÒxÉ {ÉjÉÉÊnù) Eäò +xÉÖ´ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ  
 
+ÆEò Ê´É¦ÉÉVÉxÉ ( |ÉlÉ¨É ºÉjÉ)  
  1) nùÒPÉÉækÉ®úÒ |É¶xÉ                             2 x 16    =    32 
  2) +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú                           2 x 8      =   16 
  3) ±ÉPÉÚkÉ®úÒ |É¶xÉ               4 x 4    =   16 
     4) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ/+ÊiÉ±ÉPÉÚkÉ®úÒ |É¶xÉ          16 x1      =   16 
                80 
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) |ÉÉªÉÉäÊMÉEò EòÉªÉÇ (+xÉÖ́ ÉÉnù ¨É®úÉ`öÒ ºÉä Ë½þnùÒ)                       10  +ÆEò  
2) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ                        10  +ÆEò  
                                                    EÖò±É +ÆEò - 100  
ºÉÚSÉxÉÉ –  
 
1)  |ÉiªÉäEò <EòÉ<Ç ºÉä BEò BäºÉä EÖò±É {ÉÉÆSÉ nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä nùÉä |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
2)  ºÉÉÊ½þiªÉ EòÉ +xÉÖ́ ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú <ºÉ <EòÉ<Ç ºÉä BEò iÉlÉÉ +xªÉ ºÉ¦ÉÒ <EòÉ<ªÉÉå ºÉä |ÉiªÉäEòÒ BEò +xÉÖ´ÉÉnù ´ªÉ´É½þÉ®ú EòÉ |É¶xÉ ½þÉäMÉÉ, ÊVÉºÉ¨Éå ºÉä 

{É®úÒIÉÉlÉÔ EòÉä EòÉä<Ç nùÉä +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú Eäò |É¶xÉ ½þ±É Eò®úxÉä ½þÉäMÉå* 
3)  {ÉÉÆSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÚkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
4)  ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨É ºÉä ºÉÉä±É½þ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ*  
Ê´É¶Éä¹É - UôÉjÉÉå EòÉä B¨É.B. (+xÉÖ´ÉÉnù Ë½þnùÒ) ¦ÉÉMÉ-2 Eäò |É¶xÉ{ÉjÉ - 2 Eäò Ê±ÉB {É®úÒIÉÉ ¦É´ÉxÉ ¨Éå EòÉä¶É OÉÆlÉÉå (Dictionary) Eäò ={ÉªÉÉäMÉ EòÒ UÚô]õ 
½þÉäMÉÒ* 
   B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  
       |É¶xÉ{ÉjÉ - 2  
      SÉiÉÖlÉÇ ºÉjÉ 
  +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú EòÒ ºÉ¨ÉºªÉÉBÆ B´ÉÆ +xÉÖ´ÉÉnù ´ªÉ´É½þÉ®ú 
1) <EòÉ<Ç - VÉxÉºÉÆSÉÉ®ú ¨ÉÉvªÉ¨ÉÉå ¨Éå +xÉÖ́ ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú {ÉjÉ-{ÉÊjÉEòÉBÆ, +ÉEòÉ¶É´ÉÉhÉÒ, nÚù®únù¶ÉÇxÉ EòÒ       ºÉÉ¨ÉOÉÒ 
2) <EòÉ<Ç -  |ÉÉEÞòÊiÉEò Ê´ÉYÉÉxÉ +Éè®ú |ÉÉätÉäÊMÉEòÒ EòÉ +xÉÖ́ ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú - |É¨ÉÖJÉ |ÉÉEÞòÊiÉEò Ê´ÉYÉÉxÉÉå   
            (¦ÉÉèÊiÉEò Ê´ÉYÉÉxÉ,MÉÊhÉiÉ,®úºÉÉªÉxÉÊ´ÉYÉÉxÉ,VÉÒ´ÉÊ´ÉYÉÉxÉ,´ÉxÉº{ÉÊiÉ Ê´ÉYÉÉxÉ)   
3) <EòÉ<Ç -  <ÆVÉÒÊxÉªÉÊ®úMÉ Eäò ºÉÆnù¦ÉÇ ¨Éå ´ÉèYÉÉÊxÉEò ºÉÉÊ½þiªÉ Eäò +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ  
             ( |ÉiªÉäEò ´ÉMÉÇ ºÉä +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú +{ÉäÊIÉiÉ ½èþ - I )  
4) <EòÉ<Ç - +xÉÖ́ ÉÉnù {É®úÒIÉhÉ B´ÉÆ ºÉÆ{ÉÉnùxÉ (Vetting)  
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5) <EòÉ<Ç - |É¶ÉÉºÉÊxÉEò +Ê¦É´ªÉÎCiÉªÉÉÆ ´ÉÉCªÉÉÆ¶É (+ÆOÉVÉÒ Ë½þnùÒ-Ë½þnùÒ ºÉä +ÆOÉäVÉÒ)  
+ÆEò Ê´É¦ÉÉVÉxÉ ( |ÉlÉ¨É ºÉjÉ)  
   1) nùÒPÉÉækÉ®úÒ |É¶xÉ                           2 x 16  =   32 
   2) +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú                          2 x 8    =   16  
   3) ±ÉPÉÚkÉ®úÒ |É¶xÉ             4 x 4    =   16   
      4) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ/+ÊiÉ±ÉPÉÚkÉ®úÒ |É¶xÉ              16 x 1  =    16   
          EÖò±É +ÆEò     80  
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) |ÉÉªÉÉäÊMÉEò EòÉªÉÇ (+xÉÖ́ ÉÉnù +ÆOÉäVÉÒ ºÉä Ë½þnùÒ)     10  +ÆEò         
2) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ              10  +ÆEò                                                                           
              EÖò±É +ÆEò -  100  
ºÉÚSÉxÉÉ -  
1) |ÉiªÉäEò <EòÉ<Ç ºÉä BEò BäºÉä EÖò±É {ÉÉÆSÉ nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä nùÉä |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
2)  ºÉÉÊ½þiªÉ EòÉ +xÉÖ́ ÉÉnù B´ÉÆ ´ªÉ´É½þÉ®ú <ºÉ <EòÉ<Ç ºÉä BEò iÉlÉÉ +xªÉ ºÉ¦ÉÒ <EòÉ<ªÉÉå ºÉä |ÉiªÉäEòÒ BEò +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú EòÉ |É¶xÉ ½þÉäMÉÉ, ÊVÉºÉ¨Éå ºÉä 
{É®úÒIÉÉlÉÔ EòÉä EòÉä<Ç nùÉä +xÉÖ́ ÉÉnù ´ªÉ´É½þÉ®ú Eäò |É¶xÉ ½þ±É Eò®úxÉä ½þÉäMÉå* 
3) {ÉÉÆSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÚkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
4) ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨É ºÉä ºÉÉä±É½þ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ*  
Ê´É¶Éä¹É - UôÉjÉÉå EòÉä B¨É.B. (+xÉÖ´ÉÉnù Ë½þnùÒ) ¦ÉÉMÉ-2 Eäò |É¶xÉ{ÉjÉ - 2 Eäò Ê±ÉB {É®úÒIÉÉ ¦É´ÉxÉ ¨Éå EòÉä¶É OÉÆlÉÉå (Dictionary) Eäò ={ÉªÉÉäMÉ EòÒ UÚô]õ 
½þÉäMÉÒ* 

B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ́ ÉÉnù Ë½þnùÒ)  
    |É¶xÉ{ÉjÉ - 3  (´ÉèEòÎ±{ÉEò) BEò 
     iÉÞiÉÒªÉ ºÉjÉ 
     +ÉvÉÖÊxÉEò Ë½þnùÒ ºÉÉÊ½þiªÉ EòÉ |É´ÉÞÊkÉ¨ÉÚ±ÉEò ´É ¦ÉÉ¹ÉÉMÉiÉ {ÉÊ®úSÉªÉ 
  +ÉvÉÖÊxÉEò Ë½þnùÒ ºÉÉÊ½þiªÉ EòÒ Ê´ÉÊ´ÉvÉ Ê´ÉvÉÉ+Éå ( EòÊ´ÉiÉÉ,={ÉxªÉÉºÉ,xÉÉ]õEò,EòÉ½þÉxÉÒ B´ÉÆ ÊxÉ¤ÉÆvÉ) EòÉ {ÉÊ®úSÉªÉÉi¨ÉEò +vªÉªÉxÉ B´ÉÆ ¦ÉÉ¹ÉÉMÉiÉ 
Ê´É¶Éä¹ÉiÉÉBÄ - 
1)  <EòÉ<Ç       : - EòÉ´ªÉ -          1. EòÉ¨ÉÉªÉxÉÒ ( ¸ÉvnùÉ, º´É{xÉ ) VÉªÉ¶ÉÆEò®ú |ÉºÉÉnù   2. {ÉÆSÉ´É]õÒ -- ¨ÉèÊlÉ±ÉÒ¶É®úhÉ MÉÖ{iÉ 
2)  <EòÉ<Ç       : -- ={ÉxªÉÉºÉ        1. ®ÆúMÉ¦ÉÚÊ¨É - |Éä̈ ÉSÉÆnù 2. ¤ÉÚÆnù +Éè®ú ºÉ¨ÉÖpù - +¨ÉÞiÉ±ÉÉ±É xÉÉMÉ®ú 
3)  <EòÉ<Ç       : -  xÉÉ]õEò          1. wÉÖ́ Éº´ÉÉÊ¨ÉxÉÒ - VÉªÉ¶ÉÆEò®ú |ÉºÉÉnù  2. ±É½þ®úÉå Eäò ®úÉVÉ½ÆþºÉ - ¨ÉÉä½þxÉ ®úÉEäò¶É 
4)   <EòÉ<Ç      : - Eò½þÉÊxÉªÉÉÄ       1. {ÉÖ®úºEòÉ®ú- VÉªÉ¶ÉÆEò®ú |ÉºÉÉnù   2. ´ÉÉ{ÉºÉÒ - =¹ÉÉ Ê|ÉªÉ´ÉÆnùÉ   3. VÉ½þÉÄ ±ÉI¨ÉÒ Eèònù ½èþ - ®úÉVÉåpù ªÉÉnù́ É 
5)  <EòÉ<Ç       : -  ÊxÉ¤ÉÆvÉ  1. ¸ÉrùÉ-¦ÉÎCiÉ - +É.®úÉ¨ÉSÉÆpù ¶ÉÖC±É   2. xÉÉJÉÚxÉ CªÉÉå ¤ÉgøiÉä ½èþ - ½þVÉÉ®úÒ |ÉºÉÉnù Êuù́ ÉänùÒ 
             3. Ê`ö̀ Ö®úiÉÉ ½Öþ+É MÉhÉiÉÆjÉ - ½þÊ®ú¶ÉÆEò®ú {É®úºÉÉ<Ç 
+ÆEò Ê´É¦ÉÉVÉxÉ ( |ÉlÉ¨É ºÉjÉ)   : - 
   1) ºÉÆnù¦ÉÇ ºÉÊ½þiÉ ´ªÉÉJªÉÉ                                    2 x 8   =   16 
   2) +É±ÉÉäSÉxÉÉi¨ÉEò |É¶xÉ                                    2 x 16  =  32 
   3) ±ÉPÉÚkÉ®úÒ |É¶xÉ                             4 x 4    =  16   
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ/+ÊiÉ  ±ÉPÉÚkÉ®úÒ |É¶xÉ     16 x 1    = 16 
                                                                                             EÖò±É +ÆEò - 80   
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) ÊEòºÉÒ BEò ±ÉäJÉEò EòÉ VÉÒ´ÉxÉ {ÉÊ®úSÉªÉ    10  +ÆEò            
2) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ           10 +ÆEò  
                                                            EÖò±É +ÆEò -  100 
|É¶xÉ{ÉjÉ EòÉ º´É°ü{É 
|É¶xÉ 1- <EòÉ<Ç - 1 ºÉä  EòÉ¨ÉÉªÉxÉÒ  iÉlÉÉ {ÉÆSÉ´É]õÒ, <EòÉ<Ç-2 ºÉä ®ÆúMÉ¦ÉÚÊ¨É iÉlÉÉ ¤ÉÚÆnù +Éè®ú ºÉ¨ÉÖpù, <EòÉ<Ç- 3 ºÉä wÉÖ́ Éº´ÉÉÊ¨ÉxÉÒ iÉlÉÉ ±É½þ®úÉå Eäò ®úÉVÉ½ÆþºÉ  
                {ÉÉ`ö¬{ÉÖºiÉEòÉå ºÉä BEò-BEò {ÉtÉÆ¶É +Éè®ú MÉtÉÆ¶É (EÖò±É-6) Eäò ´ªÉÉJªÉÉ {ÉÚUäô VÉÉªÉä ÆMÉä ÊVÉxÉ¨Éå ºÉä nùÉä ´ªÉÉJªÉÉ Eò®úxÉÒ {Ébä÷MÉÒ* |ÉiªÉäEò 
´ªÉÉJªÉÉ Eäò  
                 Ê±ÉB 8 +ÆEò  ½þÉäMÉä* 
|É¶xÉ 2- <EòÉ<Ç - 1,2 iÉlÉÉ 3 ºÉä |ÉiªÉäEòÒ 2-2 nùÒPÉÉækÉ®úÒ |É¶xÉ (EÖò±É-6) |É¶xÉ {ÉÚUäô VÉÉªÉäMÉä ,ÊVÉxÉ¨Éå ºÉä ÊEòx½þÓ nùÉä |É¶xÉÉå Eäò =kÉ®ú Ê±ÉJÉxÉä ½þÉÆäMÉä* |ÉiªÉäEò 
|É¶xÉ 16   +ÆEòÉå EòÉ ½þÉäMÉÉ*  
|É¶xÉ 3 - {ÉÉÄSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÖkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉäMÉäÆ ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉ ½þÉäMÉÉ *  
|É¶xÉ 4- ºÉÆ{ÉÚhÉÇ {ÉÉ`öªÉGò¨É ºÉä ºÉÉä±É½þ +ÊiÉ±ÉPÉÖkÉ®úÒ/´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉäMÉå*ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½èþ *  
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ ...... 
      1)  ÊSÉxiÉÉ¨ÉhÉÒ ---- +É. ®úÉ¨ÉSÉÆpù ¶ÉÖC±É 
      2)  ̧ Éä¹ ö̀ Eò½þÉÊxÉªÉÉì --- ¨ÉzÉÚ ¦ÉÆb÷É®úÒ  
      3)  |ÉÊiÉÊxÉÊvÉ Eò½þÉÊxÉªÉÉÄ -- ®úÉVÉäxpù ªÉÉnù́ É  
      4)  Eò½þÉxÉÒ Ê´ÉÊ´ÉvÉÉ --- b÷ÉÄ. näù´ÉÒ¶ÉÆEò®ú +´Éº´ÉÒ  
      5)  ¨ÉÉxÉºÉ®úÉä́ É®ú -- |Éä̈ ÉSÉÆnù  
      6)  Eò±{É±ÉiÉÉ -- ½þVÉÉ®úÒ|ÉºÉÉnù Êuù´ÉänùÒ 
      7)  {É®úºÉÉ<Ç ®úSÉxÉÉ´É±ÉÒ -- ¦ÉÉMÉ - 3 
      8)  Ë½þnùÒ ®úÉ¨ÉEòÉ´ªÉ ¨Éå ¦ÉMÉ´ÉÉxÉ ®úÉ¨É EòÉ SÉÊ®újÉ -- b÷ÉÄ ¶ÉÆEò®ú ¤ÉÖ Ænäù±Éä  
      9)  |Éä̈ ÉSÉÆnù EòlÉÉ ºÉÉÊ½þiªÉ -- ºÉ¨ÉÒIÉÉ +Éè®ú ¨ÉÚ±ªÉÉÆEòxÉ -- b÷ÉÄ vÉ¨ÉÇv´ÉVÉ ÊjÉ{ÉÉ`öÒ 
     10)  Ë½þnùÒ xÉÉ]õEò : ¨ÉÚ±ªÉ ÊSÉiÉÆxÉ +Éè®ú ®ÆúMÉoùÎ¹], b÷ÉÄ +Éä̈ É|ÉEòÉ¶É ºÉÉ®úº´ÉiÉ  
     11)  ¨ÉÉä½þxÉ ®úÉEäò¶É +Éè®ú =xÉEäò xÉÉ]õEò -- ÊMÉÊ®ú¶É ®úºiÉÉäMÉÒ  
     12)  Ë½þnùÒ Eò½þÉxÉÒ -- |ÉÊGòªÉÉ +Éè®ú {ÉÉ`ö, ºÉÖ®äúpù SÉÉèvÉ®úÒ, ÊnùxÉEò®ú ºÉÆ. b÷Éì. ºÉÉÊ´ÉjÉÒ ÊºÉx½þÉ 
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  B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ́ ÉÉnù Ë½þnùÒ)  
    |É¶xÉ{ÉjÉ - 3  (´ÉèEòÎ±{ÉEò) BEò 
     SÉiÉÖlÉÇ  ºÉjÉ 
  +ÉvÉÖÊxÉEò Ë½þnùÒ ºÉÉÊ½þiªÉ EòÉ |É´ÉÞÊkÉ¨ÉÚ±ÉEò ´É ¦ÉÉ¹ÉÉMÉiÉ {ÉÊ®úSÉªÉ 
1)  <EòÉ<Ç      : -  EòÉ´ªÉ       1. EòÉ¨ÉÉªÉxÉÒ (+É¶ÉÉ) VÉªÉ¶ÉÆEò®ú |ÉºÉÉn  2. ®úÎ¶¨É®úlÉÒ ú-- ®úÉ¨ÉvÉÉ®úÒËºÉ½þ ÊnùxÉEò®ú 
2)   <EòÉ<Ç      : -  ={ÉxªÉÉºÉ     1. ¤ÉÉhÉ¦É õ̂ EòÒ +Éi¨ÉEòlÉÉ - ½þVÉÉ®úÒ|ÉºÉÉnù Êuù́ ÉänùÒ  2. ¶ÉäJÉ®ú BEò VÉÒ´ÉxÉÒ - +YÉäªÉ 
3)   <EòÉ<Ç      : -  xÉÉ]õEò       1. +ÆvÉä®ú xÉMÉ®úÒ- ¦ÉÉ®úiÉäxnÚù ½þÊ®ú¶SÉÆpù   2. +É`ö́ ÉÉÄ ºÉMÉÇ - ºÉÖ®äúxpù ´É¨ÉÉÇ 
4)  <EòÉ<Ç       : - Eò½þÉÊxÉªÉÉÄ      1. <ÇnùMÉÉ½þ - |Éä̈ ÉSÉÆnù  2. Eò®ú´ÉÉ EòÉ µÉiÉ- ªÉ¶É{ÉÉ±É  3. ¨Éé ½þÉ®ú MÉ<Ç - ¨ÉzÉÖ ¦ÉÆb÷É®úÒ 
5)   <EòÉ<Ç       : - {É®ú¶ÉÖ®úÉ¨É ¶ÉÖC±É EòÒ ¤ÉÉ±É ºÉiÉºÉ<Ç ºÉä - 1) ¤ÉÉ±É´ÉÆnùxÉ 2) ¤ÉSSÉä +Éè®ú ®úÉ¹]Åõ  3) ¤Éä]õÒ +Éè®ú ºÉ¨ÉÉVÉ Eäò nùÉä½äþ 
  
+ÆEò Ê´É¦ÉÉVÉxÉ ( ÊuùiÉÒªÉ ºÉjÉ)   : - 
   1) ºÉÆnù¦ÉÇ ºÉÊ½þiÉ ´ªÉÉJªÉÉ                                     2 x 8   =    16 
   2) +É±ÉÉäSÉxÉÉi¨ÉEò |É¶xÉ                                      2 x 16  =   32 
   3) ±ÉPÉÚkÉ®úÒ |É¶xÉ                              4 x 4    =   16  
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ/+ÊiÉ ±ÉPÉÚkÉ®úÒ |É¶xÉ                16 x 1  =  16 
                                                                                     EÖò±É +ÆEò  -  80   
 
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) ÊEòºÉÒ BEò ±ÉäJÉEò EòÉ VÉÒ´ÉxÉ {ÉÊ®úSÉªÉ                             10 +ÆEò  
2) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ                         10 +ÆEò  
                                                   EÖò±É +ÆEò -   100 
|É¶xÉ{ÉjÉ EòÉ º´É°ü{É 
 
|É¶xÉ 1- <EòÉ<Ç - 1 ºÉä  EòÉ¨ÉÉªÉxÉÒ  iÉlÉÉ ½ÖÆþEòÉ®ú, <EòÉ<Ç-2 ºÉä {ÉÖxÉxÉÇ´ÉÉ iÉlÉÉ ®úÉMÉnù®ú¤ÉÉ®úÒù, <EòÉ<Ç-3 ºÉä +ÆvÉä®ú xÉMÉ®úÒ iÉlÉÉ +É`ö́ ÉÉ ºÉMÉÇ {ÉÉ`ö¬{ÉÖºiÉEòÉå 
ºÉä BEò-BEò  {ÉtÉÆ¶É +Éè®ú MÉtÉÆ¶É (EÖò±É-6) Eäò ´ªÉÉJªÉÉ {ÉÚUäô VÉÉªÉäÆMÉä ÊVÉxÉ¨Éå ºÉä nùÉä ´ªÉÉJªÉÉ Eò®úxÉÒ {Ébä÷MÉÒ* |ÉiªÉäEò ´ªÉÉJªÉÉ Eäò Ê±ÉB 8 +ÆEò ½þÉäMÉä* 
|É¶xÉ 2- <EòÉ<Ç - 1,2 iÉlÉÉ 3 ºÉä |ÉiªÉäEòÒ 2-2 nùÒPÉÉækÉ®úÒ |É¶xÉ (EÖò±É-6) |É¶xÉ {ÉÚUäô VÉÉªÉäMÉä ,ÊVÉxÉ¨Éå ºÉä ÊEòx½þÓ nùÉä |É¶xÉÉå Eäò =kÉ®ú Ê±ÉJÉxÉä ½þÉÆäMÉä* |ÉiªÉäEò 
|É¶xÉ 16  +ÆEòÉå EòÉ ½þÉäMÉÉ*  
|É¶xÉ 3 - {ÉÉÄSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÖkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉäMÉäÆ ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ   ½þÉäMÉÉ *  
|É¶xÉ 4- ºÉÆ{ÉÚhÉÇ {ÉÉ`öªÉGò¨É ºÉä ºÉÉä±É½þ +ÊiÉ±ÉPÉÖkÉ®úÒ/´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉäMÉå*ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä  ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½èþ *  
 
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ ...... 
      1) ÊSÉxiÉÉ¨ÉhÉÒ - +É. ®úÉ¨ÉSÉÆpù ¶ÉÖC±É 
      2) ¸Éä¹`ö Eò½þÉÊxÉªÉÉì - ¨ÉzÉÚ ¦ÉÆb÷É®úÒ  
      3)  |ÉÊiÉÊxÉÊvÉ Eò½þÉÊxÉªÉÉÄ - ®úÉVÉäxpù ªÉÉnù´É  
      4) Eò½þÉxÉÒ Ê´ÉÊ´ÉvÉÉ - b÷ÉÄ. näù´ÉÒ¶ÉÆEò®ú +´Éº´ÉÒ  
      5)  ¨ÉÉxÉºÉ®úÉä́ É®ú - |Éä̈ ÉSÉÆnù  
      6) Eò±{É±ÉiÉÉ - ½þVÉÉ®úÒ|ÉºÉÉnù Êuù´ÉänùÒ 
      7) {É®úºÉÉ<Ç ®úSÉxÉÉ´É±ÉÒ - ¦ÉÉMÉ - 3 
      8) Ë½þnùÒ ®úÉ¨ÉEòÉ´ªÉ ¨Éå ¦ÉMÉ´ÉÉxÉ ®úÉ¨É EòÉ SÉÊ®újÉ -- b÷ÉÄ ¶ÉÆEò®ú ¤ÉÖÆnäù±Éä  
      9) |Éä̈ ÉSÉÆnù EòlÉÉ ºÉÉÊ½þiªÉ -- ºÉ¨ÉÒIÉÉ +Éè®ú ¨ÉÚ±ªÉÉÆEòxÉ -- b÷ÉÄ vÉ¨ÉÇv´ÉVÉ ÊjÉ{ÉÉ`öÒ 
     10) Ë½þnùÒ xÉÉ]õEò : ¨ÉÚ±ªÉ ÊSÉiÉÆxÉ +Éè®ú ®ÆúMÉoùÎ¹], b÷ÉÄ +Éä̈ É|ÉEòÉ¶É ºÉÉ®úº´ÉiÉ  
      11) ¨ÉÉä½þxÉ ®úÉEäò¶É +Éè®ú =xÉEäò xÉÉ]õEò -- ÊMÉÊ®ú¶É ®úºiÉÉäMÉÒ  
     12)  Ë½þnùÒ Eò½þÉxÉÒ -- |ÉÊGòªÉÉ +Éè®ú {ÉÉ`ö, ºÉÖ®äúpù SÉÉèvÉ®úÒ, ÊnùxÉEò®ú ºÉÆ. b÷Éì. ºÉÉÊ´ÉjÉÒ ÊºÉx½þÉ 
     13)  ¤ÉÉ±É ºÉiÉºÉ<Ç – b÷Éì.{É®ú¶ÉÖ®úÉ¨É ¶ÉÖC±É 
     14) ºÉiÉºÉ<Ç EòÉ´ªÉ {É®Æú{É®úÉ +Éè®ú ¤ÉÉ±É ºÉiÉºÉ<Ç  -  b÷Éì. ºÉÆÊMÉiÉÉ VÉMÉiÉÉ{É 
     15) ¤ÉÉ±É ºÉiÉºÉ<Ç |É¤ÉÉäÊvÉxÉÒ - º´ÉÉ¨ÉÒ Ê´ÉVÉªÉÉxÉÆnù, b÷Éì. ®úÉ¨É¤É½þÉä®úÒ ÊjÉ{ÉÉ`öÒ 
     

B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  
       |É¶xÉ{ÉjÉ - 3  (´ÉèEòÎ±{ÉEò) nùÉä  
      iÉÞiÉÒªÉ ºÉjÉ 
        ®úÉVÉ¦ÉÉ¹ÉÉ |ÉÊ¶ÉIÉhÉ 
|ÉºiÉÉ´ÉxÉÉ -  
 EòÉªÉÉÇ±ÉªÉÒxÉ-Ë½þnùÒ EòÉ BEò xÉªÉÉ º´É¯û{É <vÉ®ú Ê´ÉEòÊºÉiÉ ½Öþ+É ½èþ* <ºÉEòÉ ´ªÉ´ÉÎºlÉiÉ YÉÉxÉ |ÉÉ{iÉ Eò®ú ±ÉäxÉä {É®ú ®úÉäVÉMÉÉ®ú EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ+Éå ¨Éå 
+Ê¦É´ÉÞÊrù ½þÉäMÉÒ +Éè®ú ®úÉVÉ¦ÉÉ¹ÉÉ EòÉ ºiÉ®úÉäx´ÉªÉxÉ ¦ÉÒ ½þÉäMÉÉ*  
{ÉÉ`ö¬Ê´É¹ÉªÉ  
1) <EòÉ<Ç - |É¶ÉÉºÉxÉ - ´ªÉ´ÉºlÉÉ +Éè®ú ¦ÉÉ¹ÉÉ* ¦ÉÉ®úiÉ EòÒ ¤É½Öþ¦ÉÉÊ¹ÉEòiÉÉ +Éè®ú BEò ºÉÆ{ÉEÇò ¦ÉÉ¹ÉÉ EòÒ +É´É¶ªÉEòiÉÉ* 
2) <EòÉ<Ç - ®úÉVÉ¦ÉÉ¹ÉÉ Ê´É¹ÉªÉEò ºÉÉÆÊ´ÉvÉÉÊxÉEò |ÉÉ´ÉvÉÉxÉ- ®úÉVÉ¦ÉÉ¹ÉÉ +ÊvÉÊxÉªÉ¨É ( +xÉÖSUäônù 343 ºÉä 351 iÉEò), ®úÉ¹]Åõ{ÉÊiÉ Eäò +Énäù¶É (1952, 
1955,1960),  

®úÉVÉ¦ÉÉ¹ÉÉ +ÊvÉÊxÉªÉ¨É 1963 (ªÉlÉÉ ºÉÆ¶ÉÉäÊvÉiÉ 1967), ®úÉVÉ¦ÉÉ¹ÉÉ ºÉÆEò±{É(1968) (ªÉlÉÉxÉÖ̈ ÉÉäÊnùiÉ 1961), ®úÉVÉ¦ÉÉ¹ÉÉ ÊxÉªÉ¨É   1976, 
Êuù¦ÉÉ¹ÉÉ xÉÒÊiÉ +Éè®ú ÊjÉ¦ÉÉ¹ÉÉ ºÉÚjÉ* Ë½þnùÒkÉ®ú ®úÉVªÉÉå Eäò |É¶ÉÉºÉÊxÉEò IÉäjÉÉå ¨Éå Ë½þnùÒ EòÒ ÎºlÉÊiÉ* +ÆiÉ®ú®úÉ¹]ÅõÒªÉ ºiÉ®ú {É®ú Ë½þnùÒ* Ë½þnùÒ Eäò 
|ÉSÉÉ®ú-|ÉºÉÉ®ú ¨Éå Ê´ÉÊ¦ÉzÉ Ë½þnùÒ ºÉÆºlÉÉ+Éå EòÒ ¦ÉÚÊ¨ÉEòÉ* Ë½þnùÒ +Éè®ú näù́ ÉxÉÉMÉ®úÒ Ê±ÉÊ{É Eäò ¨ÉÉxÉEòÒEò®úhÉ EòÒ ºÉ¨ÉºªÉÉ* 
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3) <EòÉ<Ç - Ë½þnùÒ Eò¨{ªÉÚ]õÒEò®úhÉ *  
4) <EòÉ<Ç - ¦ÉÚ̈ Éhb÷±ÉÒEò®úhÉ Eäò {ÉÊ®ú|ÉäIªÉ ¨Éå Ë½þnùÒ EòÉ ¦ÉÊ´É¹ªÉ 
5) <EòÉ<Ç - Ë½þnùÒ ºÉÆEäòiÉÉIÉ®ú +Éè®ú EÚò]õ{Énù ÊxÉ¨ÉÉÇhÉ* Ë½þnùÒ ¨Éå ´ÉèYÉÉÊxÉEò +Éè®ú iÉEòxÉÒEòÒ {ÉÊ®ú¦ÉÉÊ¹ÉEò ¶É¤nùÉ´É±ÉÒ* 
+ÆEò Ê´É¦ÉÉVÉxÉ ( |ÉlÉ¨É ºÉjÉ)  
  1) nùÒPÉÉækÉ®úÒ |É¶xÉ                     3 x 16  =   48 
  2) ±ÉPÉÚkÉ®úÒ |É¶xÉ                        4 x 4    =   16 
  3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ/+ÊiÉ ±ÉPÉÚkÉ®úÒ |É¶xÉ                16 x1  =   16  
            EÖò±É +ÆE    80 
 
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) |ÉÉªÉÉäÊMÉEò EòÉªÉÇ (EòÉªÉÇ±ÉªÉÒ Ë½þnùÒ)                               10 +ÆEò  
2) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ                        10 +ÆEò  
                                                        EÖò±É +ÆEò -  100  

     
  B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ́ ÉÉnù Ë½þnùÒ)  

          |É¶xÉ{ÉjÉ - 3  (´ÉèEòÎ±{ÉEò) nùÉä  
        SÉiÉÖlÉÇ  ºÉjÉ 
             ®úÉVÉ¦ÉÉ¹ÉÉ |ÉÊ¶ÉIÉhÉ 
|ÉºiÉÉ´ÉxÉÉ -  
 EòÉªÉÉÇ±ÉªÉÒxÉ-Ë½þnùÒ EòÉ BEò xÉªÉÉ º´É¯û{É <vÉ®ú Ê´ÉEòÊºÉiÉ ½Öþ+É ½èþ* <ºÉEòÉ ´ªÉ´ÉÎºlÉiÉ YÉÉxÉ |ÉÉ{iÉ Eò®ú ±ÉäxÉä {É®ú ®úÉäVÉMÉÉ®ú EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ+Éå ¨Éå 
+Ê¦É´ÉÞÊrù ½þÉäMÉÒ +Éè®ú ®úÉVÉ¦ÉÉ¹ÉÉ EòÉ ºiÉ®úÉäx´ÉªÉxÉ ¦ÉÒ ½þÉäMÉÉ*  
{ÉÉ`ö¬Ê´É¹ÉªÉ  
1) <EòÉ<Ç - ®úÉVÉ¦ÉÉ¹ÉÉ (EòÉªÉÇ±ÉªÉÒ Ë½þnùÒ) EòÒ |ÉEÞòÊiÉ* 
   ®úÉVÉ¦ÉÉ¹ÉÉ EòÉ +xÉÖ|ÉªÉÉäMÉÉi¨ÉEò {ÉIÉ: Ë½þnùÒ +É±ÉäJÉxÉ, Ê]õ{{ÉhÉ, ºÉÆIÉä{ÉhÉ iÉlÉÉ {ÉjÉÉSÉÉ®ú * 
2) <EòÉ<Ç - EòÉªÉÉÇ±ÉªÉ +Ê¦É±ÉäJÉÉäÆ Eäò Ë½þnùÒ +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉ* Eåòpù B´ÉÆ ®úÉVªÉ ¶ÉÉºÉxÉ Eäò Ê´ÉÊ¦ÉzÉ ¨ÉÆjÉÉ±ÉªÉÉå ¨Éå Ë½þxnùÒEò®úhÉ EòÒ |ÉMÉÊiÉ*  
3) <EòÉ<Ç - ¤ÉéÊEòMÉ, ¤ÉÒ¨ÉÉ +Éè®ú +xªÉ ´ÉÉÊhÉÎVªÉEò IÉäjÉÉå ¨Éå Ë½þnùÒ +xÉÖ|ÉªÉÉäMÉ EòÒ ÎºlÉÊiÉ*  
4) <EòÉ<Ç - Ê´ÉÊvÉEò IÉäjÉ ¨Éå Ë½þnùÒ*  
5) <EòÉ<Ç -  ºÉÚSÉxÉÉ |ÉÉätÉäÊMÉEòÒ (ºÉÆSÉÉ®ú ¨ÉÉvªÉ¨ÉÉå) Eäò {ÉÊ®ú|ÉäIªÉ ¨Éå Ë½þnùÒ +Éè®ú näù́ ÉxÉÉMÉ®úÒ Ê±ÉÊ{É*  
+ÆEò Ê´É¦ÉÉVÉxÉ ( ÊuùiÉÒªÉ ºÉjÉ)  
   1) nùÒPÉÉÇækÉ®úÒ |É¶xÉ                              3 x 16  =   48 
   2) ±ÉPÉÚkÉ®úÒ |É¶xÉ                                4 x 4    =   16 
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ/+ÊiÉ±ÉPÉÚkÉ®úÒ |É¶xÉ              16 x 1  =   16 
              EÖò±É +ÆEò  -    80 
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ            10 +ÆEò                                             ò                
2) |ÉÉªÉÉäÊMÉEò EòÉªÉÇ ( EòÉªÉÉÇ±ÉªÉÒxÉ Ë½þnùÒ {ÉjÉÉSÉÉ®ú)           10 +ÆEò 
                   EÖò±É +ÆEò -  100 
 
        B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ́ ÉÉnù Ë½þnùÒ)  
    |É¶xÉ{ÉjÉ - 3  (´ÉèEòÎ±{ÉEò) iÉÒxÉ  
     iÉÞiÉÒªÉ ºÉjÉ 
     EòÉä¶ÉÊ´ÉYÉÉxÉ  
|ÉºiÉÉ´ÉxÉÉ -  
 EòÉä¶ÉÊ´ÉYÉÉxÉ EòÉä¶É ÊxÉ¨ÉÉÇhÉ EòÒ ºÉèrùÉÆÊiÉEòÒ Eäò °ü{É ¨Éå +ÉVÉ Eäò ¤É½Öþ¦ÉÉ¹ÉÉ¦ÉÉ¹ÉÒ Ê´É·ÉOÉÉ¨É ¨Éå BEò +iªÉÆiÉ ={ÉªÉÉäMÉÒ ¶ÉÉºjÉ ½èþ* ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ Eäò 
Ê´ÉÊ¦ÉzÉ +ÆMÉ¦ÉÚiÉ, ¶ÉÉºjÉÉå +Éè®ú ¶ÉÉJÉÉ+Éå v´ÉÊxÉÊ´ÉYÉÉxÉ, Ê±ÉÊ{ÉÊ´ÉYÉÉxÉ,°ü{ÉÊ´ÉYÉÉxÉ, +lÉÇÊ´ÉYÉÉxÉ +Éè®ú BäÊiÉ½þÉÊºÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ Eäò ºÉ¨ÉäÊEòiÉ +xÉÖ|ÉªÉÉäMÉ {É®ú 
+ÉvÉÉÊ®úiÉ ªÉ½þ ¶ÉÉºjÉ EòÉä¶É-ÊxÉ¨ÉÉÇhÉ Eäò Ê´ÉÊ¦ÉzÉ {ÉIÉÉå, EòÉä¶É Eäò |ÉEòÉ®úÉå, EòÉä¶É-ÊxÉ¨ÉÉÇhÉ EòÒ |ÉÊGòªÉÉ, EòÉä¶É EòÒ ºÉ¨ÉºªÉÉ+Éå, +ÉÊnù ºÉä +vªÉäiÉÉ EòÉä 
+´ÉMÉiÉ Eò®úÉiÉä ½ÖþB +É´É¶ªÉEò +ÆiÉoÇùÎ¹]õ |ÉnùÉxÉ Eò®úiÉÉ ½èþ*  
 
1) <EòÉ<Ç - EòÉä¶É,{ÉÊ®ú¦ÉÉ¹ÉÉ +Éè®ú º´É°ü{É* EòÉä¶É EòÒ ={ÉªÉÉäÊMÉiÉÉ*EòÉä¶É +Éè®ú ´ªÉÉEò®úhÉ EòÉ +ÆiÉ:ºÉÆ¤ÉÆvÉ* 
2) <EòÉ<Ç - EòÉä¶É Eäò ¦Éänù - ºÉ¨É¦ÉÉ¹ÉÒ, Êuù¦ÉÉ¹ÉÒ +Éè®ú ¤É½Öþ¦ÉÉ¹ÉÒ EòÉä¶É, BEòEòÉÊ±ÉEò +Éè®ú EòÉ±ÉGòÊ¨ÉEò EòÉä¶É, Ê´É¹ÉªÉ EòÉä¶É, {ÉÉÊ®ú¦ÉÉÊ¹ÉEò EòÉä¶É, 
´ªÉÖi{ÉÊkÉ EòÉä¶É, ºÉ¨ÉÉÆiÉ®ú EòÉä¶É,+vªÉäiÉÉ EòÉä¶É, Ê´É·ÉEòÉä¶É, ¤ÉÉä±ÉÒ EòÉä¶É* 
3) <EòÉ<Ç - EòÉä¶É ÊxÉ¨ÉÉÇhÉ EòÒ |ÉÊGòªÉÉ :- ºÉÉ¨ÉOÉÒ ºÉÆEò±ÉxÉ, |ÉÊ´ÉÎ¹]õGò¨É, ´ªÉÉEò®úÊhÉEò EòÉäÊ]õ, =SSÉÉ®úhÉ,  
4) <EòÉ<Ç - EòÉä¶É ÊxÉ¨ÉÉÇhÉ EòÒ |ÉÊGòªÉÉ :-  ´ªÉÖi{ÉÊkÉ +lÉÇ ( {ÉªÉÉÇªÉ, ´ªÉÉJªÉÉ,ÊSÉjÉ) |ÉªÉÉäMÉ, ={É-|ÉÊ´ÉÎ¹]õªÉÉì, ºÉÆnù¦ÉÇ +Éè®ú |ÉÊiÉºÉÆnù¦ÉÇ* 
5) <EòÉ<Ç -  EòÉä¶É-ÊxÉ¨ÉÉÇhÉ: Ê´ÉYÉÉxÉ ªÉÉ Eò±ÉÉ* 
+ÆEò Ê´É¦ÉÉVÉxÉ ( |ÉlÉ¨É ºÉjÉ)  
   1) nùÒPÉÉækÉ®úÒ |É¶xÉ                            3 x 16  =   48 
   2) ±ÉPÉÚkÉ®úÒ |É¶xÉ                              4 x 4    =  16 
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ                           16 x 1  =  16 
                 EÖò±É +ÆEò  80 
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+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) Ê´É¦ÉÉMÉÒªÉ EòÉªÉÇGò¨ÉÉå ¨Éå ºÉ½þ¦ÉÉÊMÉiÉÉ B´ÉÆ ={ÉÎºlÉÊiÉ               10 +ÆEò  
2) |ÉÉªÉÉäÊMÉEò EòÉªÉÇ                        10 +ÆEò  
                                                    EÖò±É +ÆEò -100 
ºÉÚSÉxÉÉ -  
1)|ÉiªÉäEò <EòÉ<Ç ºÉä BEò BäºÉä EÖò±É {ÉÉÆSÉ nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä iÉÒxÉ |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
2){ÉÉÆSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÚkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
3)ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨É ºÉä ºÉÉä±É½þ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ*  

 
B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  

    |É¶xÉ{ÉjÉ - 3  (´ÉèEòÎ±{ÉEò) iÉÒxÉ 
     SÉiÉÖlÉÇ  ºÉjÉ 
     EòÉä¶ÉÊ´ÉYÉÉxÉ  
|ÉºiÉÉ´ÉxÉÉ -  
 EòÉä¶ÉÊ´ÉYÉÉxÉ EòÉä¶É ÊxÉ¨ÉÉÇhÉ EòÒ ºÉèrùÉÆÊiÉEòÒ Eäò °ü{É ¨Éå +ÉVÉ Eäò ¤É½Öþ¦ÉÉ¹ÉÉ¦ÉÉ¹ÉÒ Ê´É·ÉOÉÉ¨É ¨Éå BEò +iªÉÆiÉ ={ÉªÉÉäMÉÒ ¶ÉÉºjÉ ½èþ* ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ Eäò 
Ê´ÉÊ¦ÉzÉ +ÆMÉ¦ÉÚiÉ, ¶ÉÉºjÉÉå +Éè®ú ¶ÉÉJÉÉ+Éå v´ÉÊxÉÊ´ÉYÉÉxÉ, Ê±ÉÊ{ÉÊ´ÉYÉÉxÉ,°ü{ÉÊ´ÉYÉÉxÉ, +lÉÇÊ´ÉYÉÉxÉ +Éè®ú BäÊiÉ½þÉÊºÉEò ¦ÉÉ¹ÉÉÊ´ÉYÉÉxÉ Eäò ºÉ¨ÉäÊEòiÉ +xÉÖ|ÉªÉÉäMÉ {É®ú 
+ÉvÉÉÊ®úiÉ ªÉ½þ ¶ÉÉºjÉ EòÉä¶É-ÊxÉ¨ÉÉÇhÉ Eäò Ê´ÉÊ¦ÉzÉ {ÉIÉÉå, EòÉä¶É Eäò |ÉEòÉ®úÉå, EòÉä¶É-ÊxÉ¨ÉÉÇhÉ EòÒ |ÉÊGòªÉÉ, EòÉä¶É EòÒ ºÉ¨ÉºªÉÉ+Éå, +ÉÊnù ºÉä +vªÉäiÉÉ EòÉä 
+´ÉMÉiÉ Eò®úÉiÉä ½ÖþB +É´É¶ªÉEò +ÆiÉoÇùÎ¹]õ |ÉnùÉxÉ Eò®úiÉÉ ½èþ* 
1) <EòÉ<Ç - |ÉÊ´ÉÎ¹]õ ºÉÆ®úSÉxÉÉ,¯ûÊ{É¨É,¶É¤nù +Éè®ú ¶ÉÎ¤nù̈ É,ºÉ®ú±É, ´ªÉÖi{ÉzÉ +Éè®ú ºÉÉ¨ÉÉÊVÉEò ¶ÉÎ¤nù̈ É,ºÉÉ¨ÉÉÊVÉEò ¶ÉÎ¤nù̈ É ºÉ½þ|ÉªÉÉäMÉÉi¨ÉEò,´ªÉÖi{ÉÉnùEò ºÉ¨ÉÉºÉ, 
ºÉ½þ|ÉªÉÉäMÉ +Éè®ú ºÉÆnù¦ÉÇ*  
2) <EòÉ<Ç -  °ü{É +lÉÇ ºÉÆ¤ÉÆvÉ :- +xÉäEòÉlÉÇEòiÉÉ ºÉ¨ÉÉxÉÉlÉÇEòiÉÉ ºÉ¨ÉxÉÉ¨ÉiÉÉ, ºÉ¨Év´ÉxªÉÉi¨ÉEòiÉÉ, Ê´É±ÉÉä̈ ÉiÉÉ* 
3) <EòÉ<Ç - EòÉä¶É ÊxÉ¨ÉÉÇhÉ EòÒ ºÉ¨ÉºªÉÉBÆ :- ºÉ¨É¦ÉÉ¹ÉÒ, Êuù¦ÉÉ¹ÉÒ +Éè®ú ¤É½Öþ¦ÉÉ¹ÉÒ EòÉä¶ÉÉå Eäò ºÉÆnù¦ÉÇ ¨Éå +Ê±ÉÊJÉiÉ ¦ÉÉ¹ÉÉ+Éå EòÉ EòÉä¶É-ÊxÉ¨ÉÉÇhÉ* 
4) <EòÉ<Ç - EòÉä¶ÉÊ´ÉYÉÉxÉ +Éè®ú +xªÉ Ê´É¹ÉªÉÉå EòÉ ºÉÆ¤ÉÆvÉ :- EòÉä¶ÉÊ´ÉYÉÉxÉ +Éè®ú º´ÉxÉÊ´ÉYÉÉxÉ, ´ªÉÉEò®úhÉ, ´ªÉÖi{ÉÊkÉ¶ÉÉºjÉ +Éè®ú +lÉÇÊ´ÉYÉÉxÉ EòÉ ºÉÆ¤ÉÆvÉ*  
5) <EòÉ<Ç - {ÉÉ¶SÉÉiªÉ EòÉä¶É {É®Æú{É®úÉ, ¦ÉÉ®úiÉÒªÉ EòÉä¶É {É®Æú{É®úÉ iÉlÉÉ Ë½þnùÒ EòÉä¶É ºÉÉÊ½þiªÉ EòÉ <ÊiÉ½þÉºÉ* Ë½þnùÒ Eäò |É¨ÉÖJÉ EòÉä¶É +Éè®ú EòÉä¶ÉEòÉ®ú*  
+ÆEò Ê´É¦ÉÉVÉxÉ ( ÊuùiÉÒªÉ ºÉjÉ)  
   1) nùÒPÉÉækÉ®úÒ |É¶xÉ                           3 x 16  =    48 
   2) ±ÉPÉÚkÉ®úÒ |É¶xÉ                             4 x 4    =   16 
      3) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ                           16 x 1  =   16 
                        80 
+ÉÆiÉÊ®úEò ¨ÉÚ±ªÉÉÆEòxÉ  
1) Ê´É¦ÉÉMÉÒªÉ <EòÉ<Ç VÉÉìSÉ {É®úÒIÉÉ                                10 +ÆEò  
2) |ÉÉªÉÉäÊMÉEò EòÉªÉÇ                         10 +ÆEò  
                                                    EÖò±É +ÆEò -  100 
ºÉÚSÉxÉÉ -  
1)|ÉiªÉäEò <EòÉ<Ç ºÉä BEò BäºÉä EÖò±É {ÉÉÆSÉ nùÒPÉÉækÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä iÉÒxÉ |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
2){ÉÉÆSÉÉå <EòÉ<Ç ºÉä EÖò±É +É`ö ±ÉPÉÚkÉ®úÒ |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊVÉxÉ¨Éå ºÉä SÉÉ®ú |É¶xÉ ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 

3)ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨É ºÉä ºÉÉä±É½þ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ {ÉÚUäô VÉÉªÉåMÉä ÊnùªÉä MÉªÉä ºÉ¦ÉÒ |É¶xÉÉå EòÉä ½þ±É Eò®úxÉÉ +ÊxÉ´ÉÉªÉÇ ½þÉäMÉÉ* 
            B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  
     |É¶xÉ{ÉjÉ - 4  
     iÉÞiÉÒªÉ ºÉjÉ 
       +xÉÖ́ ÉÉnù {ÉÊ®úªÉÉäVÉxÉÉ / Ê´ÉÊxÉ¤ÉÆvÉ B´ÉÆ ¨ÉÉèÊJÉEòÒ 
1) +xÉÖ́ ÉÉnù {ÉÊ®úªÉÉäVÉxÉÉ  

Ê´É·ÉÊ´ÉtÉ±ÉªÉ uùÉ®úÉ ÊxÉÌnù¹]õ Ê¶ÉIÉEò EòÒ näùJÉ®äúJÉ ¨Éå 80 +ÆEò  
 Eò) ÊEòºÉÒ |ÉªÉÖÎCiÉ Ê´É¶Éä¹É Eäò Eò¨É ºÉä Eò¨É 20 {ÉÞ¹`ö ( BEò {ÉÞ¹`ö ¨Éå 300 ¶É¤nùù ½þÉäxÉÉ +ÊxÉ´ÉÉªÉÇ ½èþ) ºÉÉ¨ÉOÉÒ EòÉ +ÆOÉVÉÒ ºÉä Ë½þnùÒ ¨Éå +xÉÖ´ÉÉnù 

60 +ÆEò  
 JÉ) +ÉvÉÖÊxÉEò ¦ÉÉ®úiÉÒªÉ ¦ÉÉ¹ÉÉ ( <ºÉ Ê´É·ÉÊ´ÉtÉ±ÉªÉ  ¨Éå ¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ) EòÒ 05 {ÉÞ¹ ö̀ ( BEò {ÉÞ¹`ö ¨Éå 300 ¶É¤nùù ½þÉäxÉÉ +ÊxÉ´ÉÉªÉÇ ½èþ) ºÉÉ¨ÉOÉÒ 

EòÉ ¨É®úÉ`öÒ  ºÉä Ë½þnùÒ ¨Éå +xÉÖ́ ÉÉnù - 20 +ÆEò   
      +lÉ´ÉÉ  
 Ê´ÉÊxÉ¤ÉÆvÉ {ÉÖxÉ®úÉxÉÖ́ ÉÉn/ nùÉä¹É- Ê´É¶±Éä¹ÉhÉ/ iÉÖ±ÉxÉÉi¨ÉEò ¨ÉÚ±ªÉÉÆEòxÉ/ {ÉÖxÉ®úÒIÉhÉ (Vetting) +ÉÊnù ÊEòºÉÒ BEò EòÉ Ê´ÉºiÉÞiÉ Ê´É¶±Éä¹ÉhÉ  
2) ¨ÉÉèÊJÉEòÒ-+xÉÖ́ ÉÉnù ÊºÉrùÉÆiÉ,{ÉÉÊ®ú¦ÉÉÊ¹ÉEò ¶É¤nùÉ´É±ÉÒ, +xÉÖ́ ÉÉnù Eäò IÉäjÉ ¨Éå ºÉÉ¨ÉÉÊVÉEò-ºÉÉÆºEÞòÊiÉEò {ÉÊ®ú´Éä¶É ºÉÆ¤ÉÆvÉÒ ¦ÉÉ¹ÉÉMÉiÉ ºÉ¨ÉºªÉÉBÆ +ÉÊnù {É®ú |É¶xÉ 
-20 +ÆEò  
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ  
1) +xÉÖ́ ÉÉnù ¦ÉÉ¹ÉÉBÆ -  ºÉ¨ÉºªÉÉBì , BxÉ. <Ç. Ê´É·ÉxÉÉlÉ +ªªÉ®ú  
2) ºÉÉÊ½þiªÉÉxÉÖ́ ÉÉnù: ºÉǼ ÉÉnù +Éè®ú ºÉǼ ÉänùxÉÉ- b÷Éì. +É®úºÉÖ  
3) EòÉ´ªÉÉxÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ  - ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ, ¨É½äþxpù SÉiÉÖ́ ÉænùÒ  
4) ¦ÉÉ®úiÉÒªÉ ¦ÉÉ¹ÉÉBÆ +Éè®ú Ë½þnùÒ +xÉÖ´ÉÉnù, ºÉ¨ÉºªÉÉ-ºÉ¨ÉÉvÉÉxÉ, ºÉÆ. Eèò±ÉÉ¶ÉSÉÆpù ¦ÉÉÊ]õªÉÉ 
5) ®úÉVÉ¦ÉÉ¹ÉÉ Ë½þnùÒ ¨Éå ´ÉèYÉÉÊxÉEò ºÉÉÊ½þiªÉ Eäò +xÉÖ́ ÉÉnù EòÒ Ênù¶ÉÉBÆ, b÷Éì. ½þÊ®ú¨ÉÉä½þxÉ  
6) ´ÉèYÉÉÊxÉEò ºÉÉÊ½þiªÉ Eäò +xÉÖ´ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ, b÷Éì. ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ  
7) +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ, ºÉÆ. VÉÒ. MÉÉä{ÉÒxÉÉlÉxÉ - BºÉ MÉÉäº´ÉÉ¨ÉÒ 
8) EòÉªÉÉÇ±ÉªÉÒ - +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ,  b÷Éì. ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ - b÷Éì. EÞò¹hÉEÖò¨ÉÉ®ú MÉÉäº´ÉÉ¨ÉÒ, +VÉÒiÉ±ÉÉ±É MÉÖ±ÉÉ]õÒ 
9) ¤ÉéEòÉå ¨Éå +xÉÖ́ ÉÉnù |ÉÊ´ÉÊvÉ, b÷Éì. ºÉÒiÉÉ EÖÆòÊSÉiÉ {ÉÉnù̈ É 
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10) EòÉªÉÇ±ÉªÉÒ +xÉÖ́ ÉÉnù ÊxÉnäùÊ¶ÉEòÉ, VÉÒ. MÉÉä{ÉÒxÉÉlÉ ¸ÉÒ´ÉÉºiÉ´É 
11) +xÉÖ́ ÉÉnù Ê´ÉYÉÉxÉ,  b÷Éì. ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ 
12) +xÉÖ́ ÉÉnù: ÊºÉrùÉÆiÉ +Éè®ú ºÉ¨ÉºªÉÉBÆ, b÷Éì. ®ú´ÉÒpùxÉÉlÉ ¸ÉÒ´ÉÉºiÉ´É - b÷Éì. EÞò¹hÉEÖò¨ÉÉ®ú MÉÉäº´ÉÉ¨ÉÒ 
13) +xÉÖ́ ÉÉnù: ÊºÉrùÉÆiÉ B´ÉÆ +xÉÖ|ÉªÉÉäMÉ, b÷Éì. xÉMÉäpù 
14) ´ÉÞ½þnù |É¶ÉÉºÉxÉ ¶É¤nùÉ´É±ÉÒ Glossary administrative Terms (¨ÉÉxÉ´É ºÉÆºÉÉvÉxÉ Ê´ÉEòÉºÉ ¨ÉÆjÉÉ±ÉªÉ Ê¶ÉIÉÉ Ê´É¦ÉÉMÉ) 
15) EòÉªÉÉÇ±ÉªÉ ºÉ½þÉÊªÉEòÉ EäòxpùÒªÉ ºÉÊSÉ´ÉÉ±ÉªÉ Ë½þnùÒ {ÉÊ®ú¹Énù Ênù±±ÉÒ, ¨ÉÚ±É ºÉÆ{ÉÉnùEò, ½þÊ®ú¤ÉÉ¤ÉÚ EÆòºÉ±É                

 
B¨É. B. ¦ÉÉMÉ. 2 ( +xÉÖ´ÉÉnù Ë½þnùÒ)  

     |É¶xÉ{ÉjÉ - 4  
     SÉiÉÖlÉÇ  ºÉjÉ 
            +xÉÖ́ ÉÉnù {ÉÊ®úªÉÉäVÉxÉÉ / Ê´ÉÊxÉ¤ÉÆvÉ B´ÉÆ ¨ÉÉèÊJÉEòÒ 
1) +xÉÖ´ÉÉnù {ÉÊ®úªÉÉäVÉxÉÉ Ê´É·ÉÊ´ÉtÉ±ÉªÉ uùÉ®úÉ ÊxÉÌnù¹]õ Ê¶ÉIÉEò EòÒ näùJÉ®äúJÉ ¨Éå 80 +ÆEò  
Eò) ÊEòºÉÒ |ÉªÉÖÎCiÉ Ê´É¶Éä¹É Eäò Eò¨É ºÉä Eò¨É 20 {ÉÞ¹`ö ( BEò {ÉÞ¹`ö ¨Éå 300 ¶É¤nùù ½þÉäxÉÉ +ÊxÉ´ÉÉªÉÇ ½èþ) ºÉÉ¨ÉOÉÒ EòÉ +ÆOÉVÉÒ ºÉä Ë½þnùÒ ¨Éå +xÉÖ́ ÉÉnù 60 +ÆEò  
JÉ) +ÉvÉÖÊxÉEò ¦ÉÉ®úiÉÒªÉ ¦ÉÉ¹ÉÉ ( <ºÉ Ê´É·ÉÊ´ÉtÉ±ÉªÉ  ¨Éå ¨É®úÉ`öÒ ¦ÉÉ¹ÉÉ) EòÒ 05 {ÉÞ¹ ö̀ ( BEò {ÉÞ¹`ö ¨Éå 300 ¶É¤nùù ½þÉäxÉÉ +ÊxÉ´ÉÉªÉÇ ½èþ) ºÉÉ¨ÉOÉÒ EòÉ ¨É®úÉ`öÒ  
    ºÉä Ë½þnùÒ ¨Éå +xÉÖ́ ÉÉnù - 20 +ÆEò   
       

+lÉ´ÉÉ  
 Ê´ÉÊxÉ¤ÉÆvÉ {ÉÖxÉ®úÉxÉÖ́ ÉÉn/ nùÉä¹É- Ê´É¶±Éä¹ÉhÉ/ iÉÖ±ÉxÉÉi¨ÉEò ¨ÉÚ±ªÉÉÆEòxÉ/ {ÉÖxÉ®úÒIÉhÉ (Vetting) +ÉÊnù ÊEòºÉÒ BEò EòÉ Ê´ÉºiÉÞiÉ Ê´É¶±Éä¹ÉhÉ  
 
2) ¨ÉÉèÊJÉEòÒ -+xÉÖ́ ÉÉnù ÊºÉrùÉÆiÉ,{ÉÉÊ®ú¦ÉÉÊ¹ÉEò ¶É¤nùÉ´É±ÉÒ,+xÉÖ́ ÉÉnù Eäò IÉäjÉ ¨Éå ºÉÉ¨ÉÉÊVÉEò-ºÉÉÆºEÞòÊiÉEò {ÉÊ®ú´Éä¶É ºÉÆ¤ÉÆvÉÒ ¦ÉÉ¹ÉÉMÉiÉ ºÉ¨ÉºªÉÉBÆ +ÉÊnù {É®ú |É¶xÉ 
-20 +ÆEò  
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ  
1) +xÉÖ́ ÉÉnù ¦ÉÉ¹ÉÉBÆ -  ºÉ¨ÉºªÉÉBì , BxÉ. <Ç. Ê´É·ÉxÉÉlÉ +ªªÉ®ú  
2) ºÉÉÊ½þiªÉÉxÉÖ́ ÉÉnù: ºÉǼ ÉÉnù +Éè®ú ºÉǼ ÉänùxÉÉ- b÷Éì. +É®úºÉÖ  
3) EòÉ´ªÉÉxÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ  - ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ, ¨É½äþxpù SÉiÉÖ́ ÉænùÒ  
4) ¦ÉÉ®úiÉÒªÉ ¦ÉÉ¹ÉÉBÆ +Éè®ú Ë½þnùÒ +xÉÖ´ÉÉnù, ºÉ¨ÉºªÉÉ-ºÉ¨ÉÉvÉÉxÉ, ºÉÆ. Eèò±ÉÉ¶ÉSÉÆpù ¦ÉÉÊ]õªÉÉ 
5) ®úÉVÉ¦ÉÉ¹ÉÉ Ë½þnùÒ ¨Éå ´ÉèYÉÉÊxÉEò ºÉÉÊ½þiªÉ Eäò +xÉÖ́ ÉÉnù EòÒ Ênù¶ÉÉBÆ, b÷Éì. ½þÊ®ú¨ÉÉä½þxÉ  
6) ´ÉèYÉÉÊxÉEò ºÉÉÊ½þiªÉ Eäò +xÉÖ´ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ, b÷Éì. ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ  
7) +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ, ºÉÆ. VÉÒ. MÉÉä{ÉÒxÉÉlÉxÉ - BºÉ MÉÉäº´ÉÉ¨ÉÒ 
8) EòÉªÉÉÇ±ÉªÉÒ - +xÉÖ́ ÉÉnù EòÒ ºÉ¨ÉºªÉÉBÆ,  b÷Éì. ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ - b÷Éì. EÞò¹hÉEÖò¨ÉÉ®ú MÉÉäº´ÉÉ¨ÉÒ, +VÉÒiÉ±ÉÉ±É MÉÖ±ÉÉ]õÒ 
9) ¤ÉéEòÉå ¨Éå +xÉÖ́ ÉÉnù |ÉÊ´ÉÊvÉ, b÷Éì. ºÉÒiÉÉ EÖÆòÊSÉiÉ {ÉÉnù̈ É 
10) EòÉªÉÇ±ÉªÉÒ +xÉÖ́ ÉÉnù ÊxÉnäùÊ¶ÉEòÉ, VÉÒ. MÉÉä{ÉÒxÉÉlÉ ¸ÉÒ´ÉÉºiÉ´É 
11) +xÉÖ́ ÉÉnù Ê´ÉYÉÉxÉ,  b÷Éì. ¦ÉÉä±ÉÉxÉÉlÉ ÊiÉ´ÉÉ®úÒ 
12) +xÉÖ́ ÉÉnù: ÊºÉrùÉÆiÉ +Éè®ú ºÉ¨ÉºªÉÉBÆ, b÷Éì. ®ú´ÉÒpùxÉÉlÉ ¸ÉÒ´ÉÉºiÉ´É - b÷Éì. EÞò¹hÉEÖò¨ÉÉ®ú MÉÉäº´ÉÉ¨ÉÒ 
13) +xÉÖ́ ÉÉnù: ÊºÉrùÉÆiÉ B´ÉÆ +xÉÖ|ÉªÉÉäMÉ, b÷Éì. xÉMÉäpù 
14) ´ÉÞ½þnù |É¶ÉÉºÉxÉ ¶É¤nùÉ´É±ÉÒ Glossary administrative Terms (¨ÉÉxÉ´É ºÉÆºÉÉvÉxÉ Ê´ÉEòÉºÉ ¨ÉÆjÉÉ±ÉªÉ Ê¶ÉIÉÉ Ê´É¦ÉÉMÉ) 
15) EòÉªÉÉÇ±ÉªÉ ºÉ½þÉÊªÉEòÉ EäòxpùÒªÉ ºÉÊSÉ´ÉÉ±ÉªÉ Ë½þnùÒ {ÉÊ®ú¹Énù Ênù±±ÉÒ, ¨ÉÚ±É ºÉÆ{ÉÉnùEò, ½þÊ®ú¤ÉÉ¤ÉÚ EÆòºÉ±É 

 
**** 

Appendix-E 
 

 ´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆúMÉiÉ ¦ÉÉMÉ-2  
ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  +ÉÊhÉ +±ÉÆEòÉ®ú (´ÉMÉÇ PÉ) 

                ºÉÉÊ½þiªÉ¶ÉÉºjÉ      (ºÉjÉ 3®äú) |É¶xÉ{ÉÊjÉEòÉ-1  BEÚòhÉ MÉÖhÉ 80  
+ÆiÉMÉÇiÉ - 20 

Unit – I   ¨É¨¨É]õEÞòiÉ EòÉ´ªÉ|ÉEòÉ¶É =±±ÉÉºÉ-1     16 MÉÖhÉ  
Unit – II   ¨É¨¨É]õEÞòiÉ EòÉ´ªÉ|ÉEòÉ¶É =±±ÉÉºÉ-2     16 MÉÖhÉ  
Unit – III   ¨É¨¨É]õEÞòiÉ EòÉ´ªÉ|ÉEòÉ¶É =±±ÉÉºÉ-7     16 MÉÖhÉ  
Unit – IV   ¨É¨¨É]õEÞòiÉ EòÉ´ªÉ|ÉEòÉ¶É =±±ÉÉºÉ-8     16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ       16 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ  
+) 3 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉä º{É¹]õÒEò®úhÉ      10 MÉÖhÉ  
¤É)  Ê]õ{ÉÉ Ê±É½þÉ 4 {ÉèEòÒ 2       06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 3 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉä º{É¹]õÒEò®úhÉ    10 MÉÖhÉ  
  ¤É) Ê]õ{ÉhÉä Ê±É½þÉ 4 {ÉèEòÒ 2      06 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  +) nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1     10 MÉÖhÉ  
  ¤É) Ê]õ{ÉhÉä Ê±É½þÉ 4 {ÉèEòÒ 2      06 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +) nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1     10 MÉÖhÉ  
  ¤É) Ê]õ{ÉhÉä Ê±É½þÉ 4 {ÉèEòÒ 2      06 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ (´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ)   16 MÉÖhÉ  
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ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ :-  

1) ¸ÉÒ¨É¨¨É]õÉSÉÉªÉÇ Ê´É®úÊSÉiÉ EòÉ´ªÉ|ÉEòÉ¶É- b÷Éì.ºÉiªÉµÉiÉËºÉ½þ SÉÉèJÉ¨¦ÉÉ |ÉEòÉ¶ÉxÉ Ê´ÉtÉ¦É´ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
EòÉ´ªÉ|ÉEòÉ¶É- EÞò¹hÉ ¸ÉÒÊxÉ´ÉÉºÉ +VÉÖÇxÉ´ÉÉb÷Eò®ú, +®úË´Énù ¨ÉÆMÉ¯û³ýEò®ú näù¶É¨ÉÖJÉ |ÉEòÉ¶ÉxÉ 73399 ¤ÉÖvÉ´ÉÉ®ú, {ÉÖhÉä  
EòÉ´ªÉ|ÉEòÉ¶É- b÷Éì.xÉÒ±ÉÉ |É.ºÉÉä̈ É±É´ÉÉ®ú, EòÉè̈ ÉÖnùÒ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ– 20 MÉÖhÉ (º´ÉÉvªÉÉªÉ ±ÉäJÉxÉ)  
 

´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆúMÉiÉ ¦ÉÉMÉ-2  
ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  +ÉÊhÉ +±ÉÆEòÉ®ú (´ÉMÉÇ PÉ) 

              |É¶xÉ{ÉÊjÉEòÉ-1    
ºÉÉÊ½þiªÉ¶ÉÉºjÉ (ºÉjÉ 4lÉäú)  BEÚòhÉ MÉÖhÉ  80  

        +ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉ¨ÉÉ{ÉxÉ MÉÖhÉ-20  
 
Unit – I   v´ÉxªÉÉ±ÉÉäEò =tÉäiÉ-2       16 MÉÖhÉ  
Unit – II   ¦ÉÉ¨É½þEÞòiÉ EòÉ´ªÉ±ÉÆEòÉ®ú ({ÉÊ®úSUäônù-1)     16 MÉÖhÉ  
Unit – III   ¦ÉÉ¨É½þEÞòiÉ EòÉ´ªÉÉ±ÉÆEòÉ®ú ({ÉÊ®úSUäônù-2)     16 MÉÖhÉ  
Unit – IV   ¨É¨¨É]õEÞò ´ÉÉ¨ÉxÉEÞòiÉ EòÉ´ªÉ±ÉÆEòÉÆ®ú ºÉÚjÉ´ÉÞkÉÒ (|ÉlÉ¨É +ÊvÉEò®úhÉ)  16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ        16 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ  
+) 4 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉä º{É¹]õÒEò®úhÉ Eò®úÉ      10 MÉÖhÉ  
¤É)  Ê]õ{ÉÉ Ê±É½þÉ 4 {ÉèEòÒ 2        06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 4 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉä º{É¹]õÒEò®úhÉ     10 MÉÖhÉ  
  ¤É) Ê]õ{ÉhÉä Ê±É½þÉ 4 {ÉèEòÒ 2       06 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  +) 4 {ÉèEòÒ nùÉäxÉ EòÉÊ®úEòÉÆSÉÉ º{É¹]õÒEò®úhÉÉºÉ½þ +xÉÖ́ ÉÉnù   10 MÉÖhÉ  
  ¤É) Ê]õ{ÉhÉä Ê±É½þÉ 4 {ÉèEòÒ 2       06 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +) 4 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉÉ º{É¹]õÒEò®úhÉÉºÉ½þ +xÉÖ́ ÉÉnù    10 MÉÖhÉ  
  ¤É)  4 {ÉèEòÒ 2 ´É Ê]õ{ÉÉ       06 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ (´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ)    16 MÉÖhÉ  
ºÉÆnù¦ÉÇOÉÆlÉ - +ÉSÉÉªÉÇ ¦ÉÉ¨É½þ Ê´É®úÊSÉiÉ EòÉ´ªÉ±ÉÆEòÉ®ú, SÉÉèJÉ¨¦ÉÉ |ÉEòÉ¶ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
+ÉxÉÆnù´ÉvÉÇxÉEÞòiÉ v´ÉxªÉÉ±ÉÉäEò :- VÉMÉzÉÉlÉ {ÉÉ`öEò, SÉÉèJÉ¨¦ÉÉ |ÉEòÉ¶ÉxÉ ´ÉÉ®úÉhÉºÉÒ  
´ÉÉ¨ÉxÉEÞòiÉ EòÉ´ªÉ±ÉÆEòÉ®ú ºÉÚjÉ´ÉÞkÉÒ – b÷Éì.VÉÒ.BxÉ.ZÉÉ.  
¶ÉÉºjÉÊjÉnù±É¨ÉÂ – b÷Éì.Eäò.®úÉ.VÉÉä¶ÉÒ Ê´É·É¦ÉÉ®úiÉÒ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
+ÆxiÉMÉÇiÉ ¨ÉÚ±ªÉÉ¨ÉÉ{ÉxÉ – 20 MÉÖhÉ  (º´ÉÉvªÉÉªÉ ±ÉäJÉxÉ )  

 
         ´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆúMÉiÉ ¦ÉÉMÉ-2  

         |É¶xÉ{ÉÊjÉEòÉ-2 (ºÉjÉ 3®äúä)    
      xÉÉ]õ¬¶ÉÉºjÉ +ÉÊhÉ xÉÉ]õEò    BEÚòhÉ MÉÖhÉ 80  

      +ÆiÉMÉÇiÉ –20 
Unit – I   nù¶É¯û{ÉEò |ÉEòÉ¶É-1       16 MÉÖhÉ  
Unit – II    nù¶É¯û{ÉEò |ÉEòÉ¶É-2      16 MÉÖhÉ  
Unit – III   nù¶É¯û{ÉEò |ÉEòÉ¶É-3      16 MÉÖhÉ  
Unit – IV   nù¶É¯û{ÉEò |ÉEòÉ¶É-4      16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ  20 {ÉèEòÒ 16     16 MÉÖhÉ  
 

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ  
+) 4 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉä ºÉÉxÉÖ́ ÉÉnù º{É¹]õÒEò®úhÉ       10 MÉÖhÉ  
¤É)  4 {ÉèEòÒ 2 ´É®ú Ê]õ{ÉhÉä       06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 4 {ÉèEòÒ 2 EòÉÊ®úEòÉÆSÉä ºÉÉxÉÖ́ ÉÉnù º{É¹]õÒEò®úhÉ    10 MÉÖhÉ  
  ¤É)  4 {ÉèEòÒ 2  ´É®ú Ê]õ{ÉhÉä Ê±É½þÉ      06 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  +) 2 {ÉèEòÒ 1 nùÒPÉÉækÉ®úÒ |É¶xÉ      10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ  2 {ÉèEòÒ 1      06 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +) 2 {ÉèEòÒ 1  nùÒPÉÉækÉ®úÒ |É¶xÉ      10 MÉÖhÉ  
  ¤É)  Ê]õ{ÉÉ 2 {ÉèEòÒ 1        06 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ 20 {ÉèEòÒ 16   
  (´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ) 
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ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ – nù¶É¯û{ÉEò – b÷Éì.ºÉÖvÉÉEò®ú ¨ÉÉ±ÉÊ´ÉªÉ, EÞò¹hÉnùÉºÉ +EòÉnù¨ÉÒ ´ÉÉ®úÉhÉºÉÒ  
   nù¶É¯û{ÉEò – b÷Éì.¦ÉÉä±ÉÉ¶ÉÆEò®ú ´ªÉÉºÉ, SÉÉèJÉ¨¤ÉÉ |ÉEòÉ¶ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
iÉÒ®äú ºÉÆºEÞòiÉÉSÉÒ MÉ½þxÉä – b÷Éì.Eäò.®úÉ. VÉÉä¶ÉÒ, Ê´É·É¦ÉÉ®úiÉÒ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.  
 

+ÆiÉMÉÇiÉ MÉÖhÉ 20 ºÉäÊ¨ÉxÉÉ®ú  
 
        ´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆúMÉiÉ ¦ÉÉMÉ-2  

         |É¶xÉ{ÉÊjÉEòÉ-2 (ºÉjÉ 4lÉä)    
   xÉÉ]õ¬¶ÉÉºjÉ +ÉÊhÉ xÉÉ]õEò  BEÚòhÉ MÉÖhÉ 80  

+ÆiÉMÉÇiÉ –20 
Unit – I   ¦É´É¦ÉÚÊiÉEÞòiÉ =kÉ®úÉ¨ÉSÉÊ®úiÉ¨ÉÂ +ÆEò 1 ´É 2      16 MÉÖhÉ  
Unit – II    ¦É´É¦ÉÚÊiÉEÞòiÉ =kÉ®úÉ¨ÉSÉÊ®úiÉ¨ÉÂ +ÆEò 3 ´É 4      16 MÉÖhÉ  
Unit – III   ¦É´É¦ÉÚÊiÉEÞòiÉ =kÉ®úÉ¨ÉSÉÊ®úiÉ¨ÉÂ +ÆEò 5 ´É 7      16 MÉÖhÉ  
Unit – IV    ¦É®úiÉ¨ÉÖxÉÓSÉä xÉÉ]õ¬¶ÉÉºjÉ  +vªÉÉªÉ-2    16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ  20 {ÉèEòÒ 16     16 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ  
+) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ       10 MÉÖhÉ  
¤É)  4 {ÉèEòÒ 2 ´ÉÉCªÉÉÆSÉä ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ      06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 4 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù Eò®úÉ     10 MÉÖhÉ  
  ¤É)  4 {ÉèEòÒ 2 ´ÉÉCªÉÉÆSÉä ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ     06 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  +) nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1      10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ  4 {ÉèEòÒ 2      06 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +) 3 {ÉèEòÒ 2 ¶±ÉÉäEòÉÆSÉä º{É¹]õÒEò®úhÉ      10 MÉÖhÉ  
  ¤É)  4 {ÉèEòÒ 2  ´É®ú Ê]õ{ÉÉ       06 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ 20 {ÉèEòÒ 16       16 MÉÖhÉ  
  (´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ) 
ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ – ¦É´É¦ÉÚÊiÉ  – +É®ú.b÷Ò.Eò®ú¨É®úEò®ú  
xÉÉ]õ¬¶ÉÉºjÉ +vªÉÉªÉ-2 |ÉÉ.b÷Éì.UôÉªÉÉ {ÉÉ±ÉEò®ú (ÊMÉ®úÒ) ¨ÉÆMÉä¶É |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.  
¦É®úiÉ¨ÉÖxÉÓSÉä xÉÉ]õ¬É¶ÉÉºjÉ- MÉÉänùÉ´É®úÒ EäòiÉEò®ú, {ÉÉì{ªÉÖ±É®ú |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç  
xÉÉ]õ¬¶ÉÉºjÉ¨ÉÂ +vªÉÉªÉ-2 ¸ÉÒ ºÉiªÉ|ÉEòÉ¶É ¶É¨ÉÉÇ SÉÉèJÉ¨¤ÉÉ ºÉÖ®ú¦ÉÉ®úiÉÒ |ÉEòÉ¶ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
   
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  - ºÉäÊ¨ÉxÉÉ®ú 
 

 
     ´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆúMÉiÉ ¦ÉÉMÉ-2  
ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  +ÉÊhÉ +±ÉÆEòÉ®ú (´ÉMÉÇ PÉ) 

                        |É¶xÉ{ÉÊjÉEòÉ-3 (ºÉjÉ 3®äúÃ)   BEÚòhÉ MÉÖhÉ 80  
    MÉt +ÉÊhÉ ¨É½þÉEòÉ´ªÉ    +ÆiÉMÉÇiÉ - 20 
Unit – I   ¤ÉÉhÉ¦É õ̂EÞòiÉ EòÉnù¨¤É®úÒ ¨É½þÉ·ÉäiÉÉ´ÉÞkÉÉxiÉ     16 MÉÖhÉ  
  +lÉMÉÒiÉÉ´ÉºÉÉxÉä iÉä ÊxÉ¹{Éxnù¨ÉÊiÉº`ö¨ÉÂ  
Unit – II   ¤ÉÉhÉ¦É õ̂EÞòiÉ EòÉnù¨¤É®úÒ ¨É½þÉ·ÉäiÉÉ´ÉÞkÉÉxiÉ    16 MÉÖhÉ  
  +lÉiÉÉ¨¤ÉÚ±É Eò®úbÂ÷. ´ÉÉÊ½þxÉÒ iÉä iÉº¨ÉÉnù|ÉÉºÉÉnù Ê¶ÉJÉ®úÉnù´ÉÉiÉ®ú¨ÉÂ 
Unit – III   ¤ÉÉhÉ¦É õ̂EÞòiÉ EòÉnù¨¤É®úÒ ¨É½þÉ·ÉäiÉÉ ´ÉÞkÉÉxiÉ    16 MÉÖhÉ  
  +´ÉiÉÒªÉÇSÉ =SSÉä ºÉÉb÷®úÉäÊnùiÉÂ  
Unit – IV   ¤ÉÉhÉ¦É õ̂EÞòiÉ EòÉnù¨¤É®úÒ ¨É½þÉ·ÉäiÉÉ ´ÉÞkÉÉxiÉ    16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ   20 {ÉèEòÒ 16    16 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1 ±ÉÉ  +) nùÉäxÉ {ÉèEòÒ BEòÉ {ÉÊ®úSUäônùÉSÉÉ +xÉÖ́ ÉÉnù      10 MÉÖhÉ  

    ¤É) Ê]õ{ÉÉ  4 {ÉèEòÒ 2        06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) nùÉäxÉ {ÉèEòÒ BEòÉ {ÉÊ®úSUäônùÉSÉÉ +xÉÖ́ ÉÉnù     10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ  4 {ÉèEòÒ 2       06 MÉÖhÉ  
|É¶xÉ 3 ®úÉ  +) nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1      10 MÉÖhÉ  
  ¤É) ºÉÆnù¦ÉÉÇºÉ½þ º{ÉÎ¹]õEò®úhÉ  4 {ÉèEòÒ 2     06 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +)  4 {ÉèEòÒ 2 {ÉÊ®úSUäônùÉSÉÉ +xÉÖ´ÉÉnù Eò®úÉ      10 MÉÖhÉ  
  ¤É) ÊnùPÉÉækÉ®úÒ |É¶xÉ 2 {ÉäEòÒ 1      06 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ (´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ)    16 MÉÖhÉ  
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ºÉÆnù¦ÉÇ OÉÆlÉ :-  

¤ÉÉhÉ¤É õ̂ B´ÉÆ EòÉnù¨¤É®úÒ – BEò +É±ÉÉäSÉxÉÉi¨ÉEò +vªÉªÉxÉ- ¨É½äþ¶ÉSÉÆpù ¦É®úiÉÒ SÉÉèJÉ¨¤ÉÉ |ÉEòÉ¶ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
¤ÉÉhÉ¦É õ̂EòÉ ºÉÉÊ½þÎiªÉEò +vªÉªÉxÉ - +¨É®úxÉÉlÉ {ÉÆbä÷ SÉÉèJÉ¨¤ÉÉ |ÉEòÉ¶ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
¤ÉÉhÉÉSÉÒ EòÉnÆù¤É®úÒ ¦ÉÉMÉ-1 ´É 2 – ´É®únùÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä ¦ÉÉMÉ-2 ®úºÉ¨ÉªÉÒ  
+ÆiÉMÉÇiÉ MÉÖhÉ 20  (ºÉäÊ¨ÉxÉÉ®ú)  

´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆMÉiÉ ¦ÉÉMÉ-2  
ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  +ÉÊhÉ +±ÉÆEòÉ®ú (´ÉMÉÇ PÉ) 

                          |É¶xÉ{ÉÊjÉEòÉ-3 (ºÉjÉ 4 lÉäú)   BEÚòhÉ MÉÖhÉ 80  
        MÉt +ÉÊhÉ ¨É½þÉEòÉ´ªÉ     +ÆiÉMÉÇiÉ - 20 
Unit – I   ¨É½þÉEòÊ´ÉEòÉÊ±ÉnùÉºÉEÞòiÉ ®úPÉÖ́ ÉÆ¶É¨ÉÂ ºÉMÉÇ 1 ±ÉÉ     16 MÉÖhÉ  
Unit – II   ¨É½þÉEòÊ´ÉEòÉÊ±ÉnùÉºÉEÞòiÉ EÖò¨ÉÉ®úºÉÆ¦É´É¨ÉÂ  ºÉMÉÇ 5 ´ÉÉ   16 MÉÖhÉ  
Unit – III   ¦ÉÉ®úÊ´ÉEÞòiÉ ÊEò®úÉiÉÉVÉÖÇxÉÒªÉ¨ÉÂ ºÉMÉÇ 1 ±ÉÉ     16 MÉÖhÉ  
Unit – IV   xÉè¹ÉvÉÒªÉ SÉÊ®úiÉ¨ÉÂ ºÉMÉÇ 1 ±ÉÉ      16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ   20 {ÉèEòÒ 16    16 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ  (Unit – I)  +) nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1       10 MÉÖhÉ  

  ¤É)  Ê]õ{ÉhÉä  4 {ÉèEòÒ 2     06 MÉÖhÉ  
|É¶xÉ  2 ®úÉ   (Unit – II)  +) 4 {ÉäEòÒ 2 ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù      10 MÉÖhÉ  

  ¤É)  nùÒPÉÉækÉ®úÒ |É¶xÉ  2 {ÉèEòÒ 1     06 MÉÖhÉ  
|É¶xÉ  3 ®úÉ   (Unit – III)  +) nùÒPÉÉækÉ®úÒ |É¶xÉ 2 {ÉèEòÒ 1      10 MÉÖhÉ  

  ¤É)  Ê]õ{ÉhÉä  4 {ÉèEòÒ 2     06 MÉÖhÉ  
|É¶xÉ  4 lÉÉ   (Unit – IV)  +) ¶±ÉÉäEòÉÆSÉÉ +xÉÖ́ ÉÉnù  4 {ÉèEòÒ 2      10 MÉÖhÉ  

  ¤É)  Ê]õ{ÉhÉä  4 {ÉèEòÒ 2     06 MÉÖhÉ  
|É¶xÉ  5 ´ÉÉ    ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ (´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ)    16 MÉÖhÉ  
ºÉÆnù¦ÉÇ OÉÆlÉ :-  
®úPÉÖ́ ÉÆ¶É¨ÉÂ – Ê´Énù¦ÉÇ̈ É®úÉ`ö́ ÉÉb÷É |ÉEòÉ¶ÉxÉ 
EÖò¨ÉÉ®úºÉÆ¦É´É¨ÉÂ – SÉÉèJÉ¨¤ÉÉ |ÉEòÉ¶ÉxÉ 
xÉè¹ÉvÉÉÇªÉSÉÊ®úiÉ¨ÉÂ – |ÉºÉÉnù |ÉEòÉ¶ÉxÉ, {ÉÖhÉä  
ÊEò®úÉiÉVÉÖÇxÉÒªÉ¨ÉÂ – |ÉºÉÉnù |ÉEòÉ¶ÉxÉ, {ÉÖhÉä  
+ÆiÉMÉÇiÉ – 20 (ºÉäÊ¨ÉxÉÉ®ú)  

´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆMÉiÉ ¦ÉÉMÉ-2  
ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  +ÉÊhÉ +±ÉÆEòÉ®ú (´ÉMÉÇ PÉ) 

                            |É¶xÉ{ÉÊjÉEòÉ-4 (ºÉjÉ 3 ®äúú)     BEÚòhÉ MÉÖhÉ 80  
            ºÉ´ÉÇºÉÉvÉÉ®úhÉ     +ÆiÉMÉÇiÉ - 20 
Unit – I   ºÉÆºEÞòiÉ ÊxÉ¤ÉÆvÉ         16 MÉÖhÉ  
Unit – II   ºÉÆºEÞòiÉ {ÉjÉ±ÉäJÉxÉ       16 MÉÖhÉ  
Unit – III   +{ÉÊ`öiÉ MÉt       16 MÉÖhÉ  
Unit – IV   +{ÉÊ`öiÉ {Ét        16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ   (20 {ÉèEòÒ 16)    16 MÉÖhÉ  
 

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ  
+) SÉÉ®ú{ÉèEòÒ EòÉähÉiªÉÉ½þÒ BEòÉ Ê´É¹ÉªÉÉ´É®ú ºÉÆºEÞòiÉÉiÉ ÊxÉ¤ÉÆvÉ Ê±É½þÉ    16 MÉÖhÉ 
|É¶xÉ 2 ®úÉ  +) +Ê¦ÉxÉÆnùxÉ {É®ú {ÉjÉ +lÉ´ÉÉ ¶ÉÖ¦ÉäSUôÉ näùhÉÉ®äú {ÉjÉ Ê±É½þÉ 

(ºÉÆºEÞòiÉÉiÉÖxÉ)        8 MÉÖhÉ  
  ¤É) +VÉÇ ËEò´ÉÉ ¨ÉÉMÉhÉÒ {ÉjÉ (ºÉÆºEÞòiÉÉiÉÖxÉ)     8 MÉÖhÉ    
|É¶xÉ 3 ®úÉ  nùÉäxÉ {ÉèEòÒ BEò MÉt =iÉÉªÉÉSÉÉ +xÉÖ́ ÉÉnù     16 MÉÖhÉ  
|É¶xÉ 4 lÉÉ  +É`ö {ÉèEòÒ EòÉähÉiªÉÉ½þÒ SÉÉ®ú {ÉtÉÆSÉÉ +xÉÖ́ ÉÉnù      16 MÉÖhÉ  
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ  (20 {ÉèEòÒ 16)  

(´É®úÒ±É SÉÉ®ú PÉ]õEòÉǼ É®ú +ÉvÉÉÊ®úiÉ)      16 MÉÖhÉ  
 

ºÉÆnù¦ÉÇ OÉÆlÉ :- ¨ÉVVÉÚ¹ÉÉ b÷Éì.=nùªÉ¶ÉÆEò®ú ºÉÉ.  
  ºÉÆºEÞòiÉÊxÉ¤ÉxvÉ SÉÉèJÉ¨¤ÉÉ ºÉÖ®ú¦ÉÉ®úiÉÒ |ÉEòÉ¶ÉxÉ, ´ÉÉ®úÉhÉºÉÒ  
  ºÉÆnäù¶É ºÉÆºEÞòiÉ¨ÉÂ ºÉÆºEÞòiÉ ¦ÉÉ®úiÉÒ |ÉEòÉ¶ÉxÉ, xÉ´ÉÒ Ênù±±ÉÒ  
  ºÉÆºEÞòiÉ ÊxÉ¤ÉxvÉ ®úixÉÉ´É±ÉÒ – b÷Éì.®úÉ¨ÉSÉxpù ´É¨ÉÉÇ ¶ÉÉºjÉÒ  
         +¶ÉÉäEò |ÉEòÉ¶ÉxÉ, Ênù±±ÉÒ  
  
+ÆiÉMÉÇiÉ MÉÖhÉ 20  |ÉEò±{É±ÉäJÉxÉ  (+¦ªÉÉºÉGò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ)  
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´ÉÉbÂ÷.¨ÉªÉ {ÉÉ®ÆúMÉiÉ ¦ÉÉMÉ-2  
ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉ  +ÉÊhÉ +±ÉÆEòÉ®ú (´ÉMÉÇ PÉ) 

                                 |É¶xÉ{ÉÊjÉEòÉ-4 (ºÉjÉ 4 lÉä)      BEÚòhÉ MÉÖhÉ 80  
               ºÉ´ÉÇºÉÉvÉÉ®úhÉ     +ÆiÉMÉÇiÉ - 20 
 
Unit – I   ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ (ºÉÆºEÞòiÉ ¨É½þÉEòÉ´ªÉ JÉÆb÷EòÉ´ªÉ)   16 MÉÖhÉ  
Unit – II   ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ (ºiÉÉäjÉ´ÉÉbÂ÷.¨ÉªÉ, ¶ÉiÉEòEòÉ´ªÉ)  16 MÉÖhÉ  
Unit – III   ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ (MÉtEòÉ´ªÉ, SÉ¨{ÉÚ́ ÉÉbÂ÷.¨ÉªÉ)   16 MÉÖhÉ  
Unit – IV   ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ (EòlÉÉ´ÉÉbÂ÷.¨ÉªÉ, xÉÉ]õ¬´ÉÉbÂ÷.¨ÉªÉ)    16 MÉÖhÉ  
Unit – V   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ        16 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ  1 ±ÉÉ +)  2 {ÉèEòÒ 1 nùÒPÉÉækÉ®úÒ |É¶xÉ       10 MÉÖhÉ   
      ¤É) Ê]õ{ÉÉ 4 {ÉèEòÒ 2        06 MÉÖhÉ  
|É¶xÉ 2 ®úÉ  +) 2 {ÉäEòÒ 1 nùÒPÉÉækÉ®úÒ |É¶xÉ      10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ 4 {ÉèEòÒ 2       06 MÉÖhÉ   
|É¶xÉ 3 ®úÉ  +) 2 {ÉèEòÒ 1 nùÒPÉÉækÉ®úÒ |É¶xÉ      10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ 4 {ÉèEòÒ 2       06 MÉÖhÉ   
|É¶xÉ 4 lÉÉ  +) 2 {ÉèEòÒ 1 nùÒPÉÉækÉ®úÒ |É¶xÉ      10 MÉÖhÉ  
  ¤É) Ê]õ{ÉÉ Ê±É½þÉ 4 {ÉèEòÒ 2       06 MÉÖhÉ   
|É¶xÉ 5 ´ÉÉ  ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ  20 {ÉèEòÒ 16     16 MÉÖhÉ   
ºÉÆnù¦ÉÇ OÉÆlÉ :- ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉEòÉ <ÊiÉ½þÉºÉ - +ÉSÉÉªÉÇ ¤É±Énäù´É ={ÉÉvªÉÉªÉ.  
      ºÉÆºEÞòiÉ ºÉÉÊ½þiªÉÉSÉÉ ºÉÉä{É{ÉÊkÉEò <ÊiÉ½þÉºÉ – Eò®Æú¤Éä³ýEò®ú, ¶ÉÉ®únùÉ |ÉEòÉ¶ÉxÉ xÉÉMÉ{ÉÚ®ú 
            ºÉÆºEÞòiÉ ÊjÉnù±É¨ÉÂ – b÷Éì.Eäò.®úÉ.VÉÉä¶ÉÒ, ¦ÉÉ®úiÉÒ |ÉEòÉ¶ÉxÉ, ´ÉÆVÉÉ®úÒ xÉMÉ®ú, xÉÉMÉ{ÉÚ®ú.  
 Nom History of Classical Sanskrit Literature – Dasgupta and De.  
 

+ÆiÉMÉÇiÉ MÉÖhÉ 20  |ÉEò±{É±ÉäJÉxÉ    (+¦ªÉÉºÉGò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ)  
 

 
 

***** 
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      Appendix-G 

       B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É EòÉ´ªÉ ºÉÉÊ½þiªÉ  
{Éä{É®ú-1 

ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 

ªÉÖÊxÉ]õ 1  1) ®úiÉxÉºÉÖkÉ   (ºÉÖkÉÊxÉ{ÉÉiÉ)   16 MÉÖhÉ  
  2)vÉ¨¨ÉSÉÊ®úªÉºÉÖÂkÉ   (ºÉÖkÉÊxÉ{ÉÉiÉ) 
  3)®úÉ½Öþ±É ºÉÖkÉ   (ºÉÖkÉÊxÉ{ÉÉiÉ)  

 
ªÉÖÊxÉ]õ-2  1) +ÉxÉÆnù lÉä®ú  (lÉä®úMÉÉlÉÉ)    16 MÉÖhÉ  
  2)®ú]õ`ö{ÉÉ±É lÉä®ú  (lÉä®úMÉÉlÉÉ)  
  3)ºÉÉä{ÉÉEò lÉä®ú  (lÉä®úMÉÉlÉÉ)  
 
ªÉÖÊxÉ]õ-3   1) =®úMÉºÉÖkÉ   (ºÉÖkÉÊxÉ{ÉÉiÉ)   16 MÉÖhÉ  
  2)SÉÖxnùºÉÖkÉ   (ºÉÖkÉÊxÉ{ÉÉiÉ)  
  3){É®úÉ¦É´É ºÉÖkÉ   (ºÉÖkÉÊxÉ{ÉÉiÉ)  
 
ªÉÖÊxÉ]õ-4    1) ={ÉÉÊ±ÉlÉä®ú  (lÉä®úMÉÉlÉÉ)   16 MÉÖhÉ  
  2)ºÉÉÊ®ú{ÉÖkÉlÉä®ú  (lÉä®úMÉÉlÉÉ)  
  3)¨ÉÉäMMÉ±ÉÉªÉxÉ lÉä®ú  (lÉä®úMÉÉlÉÉ)  
 

ªÉÖÊxÉ]õ-5        ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ    16 MÉÖhÉ  
     
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ 
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  
           ---------- 
      20 MÉÖhÉ 
ºÉÆnù¦ÉÇ OÉÆlÉ  
1) ºÉÖkÉÊxÉ{ÉÉiÉ – b÷Éì. Ê¦ÉIÉÚ vÉ¨ÉÇ®úÊIÉiÉ 
2) lÉä®úMÉÉlÉÉ – b÷Éì.Ê´É¨É±ÉÊEòiÉÔ  
3) {ÉÉÊ±ÉºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ- b÷Éì.iÉMÉÉ®äú  
4) {ÉÉÊ±É ºÉÉÊ½þiªÉÉSÉÉ <ÊiÉ½þÉºÉ – b÷Éì.¦É®úiÉÊºÉ½þ ={ÉÉvªÉÉªÉ  

     B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

 {ÉÉ±ÉÒ EòÉ´ªÉ ºÉÉÊ½þiªÉ  
                                                {Éä{É®ú-1 

    ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1  +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ    (nùÉäxÉ {ÉèEòÒ BEò)      08 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ    ( nùÉäxÉ {ÉèEòÒ BEò )   08 MÉÖhÉ  
 
|É¶xÉ 2  +) nùÒPÉÉækÉ®úÒ |É¶xÉ  (nùÉäxÉ {ÉèEòÒ BEò)    10 MÉÖhÉ  
  ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ       ( nùÉäxÉ {ÉèEòÒ BEò )   06 MÉÖhÉ  
 
|É¶xÉ 3  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ  (iÉÒxÉ {ÉèEòÒ nùÉäxÉ      16 MÉÖhÉ  
  ¤É) ±ÉPÉÖkÉ®úÒ |É¶xÉ       
|É¶xÉ 4  +) ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)      08 MÉÖhÉ  
 ¤É) Ê]õ{ÉhÉÉi¨ÉEò |É¶xÉ ºÉÉäb÷´ÉÉ  (iÉÒxÉú {ÉèEòÒ nùÉäxÉ)    08 MÉÖhÉ  
   
|É¶xÉ-5   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ  ºÉÉäb÷´ÉÉ. (12 {ÉèEòÒ 8)    16 MÉÖhÉ  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  
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     B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É EòÉ´ªÉ ºÉÉÊ½þiªÉ  
{Éä{É®ú-1 

ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 

ªÉÖÊxÉ]õ 1  1) ÊSÉkÉ´ÉMMÉ   (vÉ¨¨É{Énù)   16 MÉÖhÉ  
  2)+kÉ´ÉMMÉ   (vÉ¨¨É{Énù) 
  3)ªÉ¨ÉEò ´ÉMMÉ   (vÉ¨¨É{Énù)   

 

ªÉÖÊxÉ]õ-2  1) {É]õÉSÉÉ®úÉlÉä®úÒ  (lÉä®úÒMÉÉlÉÉ)    16 MÉÖhÉ  
  2) ÊEòºÉÉMÉÉäiÉ¨ÉÒ   (lÉä®ÒúMÉÉlÉÉ)  
  3)Ê´É¨É±ÉÉlÉä®úÒ   (lÉä®ÒúMÉÉlÉÉ)  
 
ªÉÖÊxÉ]õ-3   1) {ÉÖ{¡ò´ÉMMÉ  (vÉ¨¨É{Énù)   16 MÉÖhÉ  
  2) +½ÇþiÉ´ÉMMÉ  (vÉ¨¨É{Énù)  
  3)Ê{ÉªÉ´ÉMMÉ    (vÉ¨¨É{Énù) 

 
ªÉÖÊxÉ]õ-4    1) JÉä̈ ÉÉlÉä®úÒ       (lÉä®úÒMÉÉlÉÉ    16 MÉÖhÉ  
  2) ¦ÉpùÉEÖòhb÷±ÉEäòºÉÉlÉä®úÒ (lÉä®ÒúMÉÉlÉÉ)  
  3)vÉ¨¨ÉÊnùxÉÉ lÉä®úÒ   (lÉä®ÒúMÉÉlÉÉ)  
ªÉÖÊxÉ]õ-5        ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ     16 MÉÖhÉ  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ 
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  
ºÉÆnù¦ÉÇ OÉÆlÉ  
1) vÉ¨¨É{Énù – b÷Éì.¦É.+ÉxÉÆnù EòÉèºÉ±ªÉÉªÉxÉ 
2) lÉä®úÒMÉÉlÉÉ {ÉÉÊ±É – b÷Éì. º´ÉÉ¨ÉÒ uùÉ®úEòÉnùÉºÉ ¶ÉÉºjÉÒ  
3) {ÉÉÊ±ÉºÉÉÊ½þiªÉ EòÉ <ÊiÉ½þÉºÉ- ¦É®úiÉËºÉ½þ ={ÉÉvªÉÉªÉ  
4) lÉäÊ®úMÉÉlÉÉ – b÷Éì.+É®ú.VÉä. ´ÉÉxÉJÉbä÷  

   B¨É.B.¦ÉÉMÉ-2 
                                        ({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  
                                       {ÉÉ±ÉÒ EòÉ´ªÉ ºÉÉÊ½þiªÉ  

                                             {Éä{É®ú-1 
  ºÉäÊ¨Éº]õ®ú-4 

´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ    ( nùÉäxÉ {ÉèEòÒ BEò )    08 MÉÖhÉ  
 ¤É) ºÉÆnù¦ÉÉÇºÉ½þ º{É¹]õÒEò®úhÉ (SÉÉ®ú {ÉèEòÒ nùÉäxÉ MÉÉlÉÉ)    08 MÉÖhÉ  
 
|É¶xÉ 2 +) ºÉÉ®úÉÆ¶É¯û{ÉÒ |É¶xÉ  (nùÉäxÉ {ÉèEòÒ BEò)     10 MÉÖhÉ  
 ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ       ( nùÉäxÉ {ÉèEòÒ BEò )    06 MÉÖhÉ  
 
|É¶xÉ 3  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ  (iÉÒxÉ {ÉèEòÒ nùÉäxÉ)     16 MÉÖhÉ    
  
 
|É¶xÉ 4  +) ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)      08 MÉÖhÉ  
 ¤É) Ê]õ{ÉhÉÉi¨ÉEò |É¶xÉ ºÉÉäb÷´ÉÉ  (iÉÒxÉú {ÉèEòÒ nùÉäxÉ)    08 MÉÖhÉ  
   
|É¶xÉ-5   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ  ºÉÉäb÷´ÉÉ. (12 {ÉèEòÒ 8)    16 MÉÖhÉ  
    
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  
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    B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  
{ÉÉÊ±É MÉt ºÉÉÊ½þiªÉ  

{Éä{É®ú-2 
ºÉäÊ¨Éº]õ®ú-3 

´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 
 

ªÉÖÊxÉ]õ 1  1) +{{ÉhhÉEòVÉÉiÉEò (VÉÉiÉEòEòlÉÉù)   16 MÉÖhÉ  
  2) ÊiÉkÉ®úVÉÉiÉEò  (VÉÉiÉEòEòlÉÉù)    
  3) ¨ÉCEò]õVÉÉiÉEò  (VÉÉiÉEòEòlÉÉù)  

 
ªÉÖÊxÉ]õ-2  1) ®úÉä½þÒhÉÒVÉÉiÉEò  (VÉÉiÉEòEòlÉÉù)   16 MÉÖhÉ  
  2) ¤ÉÉä́ É¯ûVÉÉiÉEò   (VÉÉiÉEòEòlÉÉù) 
  3) ´ÉäºÉxiÉ®ú VÉÉiÉEò (VÉÉiÉEòEòlÉÉù)  
 
ªÉÖÊxÉ]õ-3   1) ¨É½þÉ{ÉnùÉxÉºÉÖkÉ   (ÊntÊxÉEòÉªÉ)   16 MÉÖhÉ  
  2) VÉxÉ´ÉºÉ¦ÉºÉÖkÉ   (ÊntÊxÉEòÉªÉ)   
  3) ºÉÖ¦ÉºÉÖkÉ  (ÊntÊxÉEòÉªÉ)  
 
ªÉÖÊxÉ]õ-4    1) ¨É½þÉMÉÉäÊ´ÉnùºÉÖkÉ  (ÊntÊxÉEòÉªÉ)   16 MÉÖhÉ  
  2) ¨É½þÉºÉÖnùººÉxÉºÉÖkÉ   (ÊntÊxÉEòÉªÉ)   
  3) VÉÉÊ±ÉªÉ ºÉÖkÉ   (ÊntÊxÉEòÉªÉ)  
 

ªÉÖÊxÉ]õ-5         ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ    16 MÉÖhÉ  
    

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  

 

ºÉÆnù¦ÉÇ OÉÆlÉ  
1) ÊnùvÉäÊxÉEòÉªÉ –xÉÉ±ÉÆnùÉ ºÉÆºEò®úhÉ, <MÉiÉ{ÉÖ®úÒ  
2) VÉÉiÉEòOÉÆlÉ –(xÉÉ.ºÉ.) 
3) ºÉÖkÉÊ{É]õEò - ¦ÉnùxiÉ ÊiÉººÉ´ÉÆººÉ  
4) History of Pali Literature – Prof. B.C.Low.  

 
     B¨É.B.¦ÉÉMÉ-2 

({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  
{ÉÉ±ÉÒ MÉt ºÉÉÊ½þiªÉ  

                                               {Éä{É®ú-2 
     ºÉäÊ¨Éº]õ®ú-3 

´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  

|É¶xÉ 1  +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ   ( nùÉäxÉ {ÉèEòÒ BEò )      08 MÉÖhÉ  
 ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)     08 MÉÖhÉ  
 
|É¶xÉ 2 +) nùÒPÉÉækÉ®úÒ  |É¶xÉ   (nùÉäxÉ {ÉèEòÒ BEò)     10 MÉÖhÉ  
 ¤É) ±ÉPÉÖkÉ®úÒ |É¶xÉ       ( nùÉäxÉ {ÉèEòÒ BEò )    06 MÉÖhÉ  
 
|É¶xÉ 3  +) ±ÉPÉÖkÉ®úÒ  |É¶xÉ  (nùÉäxÉ {ÉèEòÒ BEò)     08 MÉÖhÉ  
 ¤É) Ê]õ{ÉÉ Ê±É½þÉ (iÉÒxÉ {ÉèEòÒ nùÉäxÉ)      08 MÉÖhÉ    
  
|É¶xÉ 4  +)ºÉÉ®úÉÆ¶É¯û{ÉÒ nùÒPÉÉækÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)     16 MÉÖhÉ  
    
|É¶xÉ-5   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ    (12 {ÉèEòÒ 8)    16 MÉÖhÉ  +ÆiÉMÉÇiÉ 
¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  
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      B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  
{ÉÉÊ±É MÉt ºÉÉÊ½þiªÉ  

{Éä{É®ú-2 
ºÉäÊ¨Éº]õ®ú-4 

´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 
 

ªÉÖÊxÉ]õ 1  1) BEòEò ÊxÉ{ÉÉiÉ  (<ÊiÉ´ÉÖkÉEòù)   16 MÉÖhÉ  
  2) ºÉÖkÉ 1 iÉä 10      
   

 
ªÉÖÊxÉ]õ-2  1) ¤ÉÉäÊvÉ´ÉMMÉ  (=nùÉxÉ{ÉÉ±ÉÒù)   16 MÉÖhÉ  
  2) ºÉÖkÉ 1 iÉä 10    
 
ªÉÖÊxÉ]õ-3   1) ¨ÉÖ±É{ÉÊ®úªÉÉªÉºÉÖkÉ  (¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ)   16 MÉÖhÉ  
  2) ¦ÉªÉ¦ÉäJÉºÉÖkÉ   (¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ)   
  3) +xÉÖ̈ ÉÉxÉ ºÉÖkÉ   (¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ)  
 
ªÉÖÊxÉ]õ-4    1) ºÉ±±ÉäJÉºÉÖkÉ   (¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ)   16 MÉÖhÉ  
  2) ºÉ¨¨ÉÉÊnùaöÒºÉÖkÉ  (¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ)  
  3) ¨ÉvÉÖÊ{Éhb÷Eòò ºÉÖkÉ  (¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ)  
 
ªÉÖÊxÉ]õ-5         ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ    16 MÉÖhÉ  

 
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ 
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  

 
ºÉÆnù¦ÉÇ OÉÆlÉ  
1) <ÊiÉ´ÉÖkÉEò{ÉÉÊ±É –  º´ÉÉ¨ÉÒuùÉÊ®úEòÉnùÉºÉ ¶ÉÉºjÉÒ 
2) )=nùÉxÉ{ÉÉ±ÉÒ –º´ÉÉ¨ÉÒuùÉÊ®úEòÉnùÉºÉ ¶ÉÉºjÉÒ 
3) ¨ÉÎVZÉ¨ÉÊxÉEòÉªÉ {ÉÉÊ±É - <MÉiÉ{ÉÖ®úÒ |ÉEòÉ¶ÉxÉ xÉÉ±ÉÆnùÉ ºÉÆºEò®úhÉ  
 

   
      B¨É.B.¦ÉÉMÉ-2 

({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  
 {ÉÉ±ÉÒ MÉt ºÉÉÊ½þiªÉ  

                                                 {Éä{É®ú-2 
       ºÉäÊ¨Éº]õ®ú-4 

´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  

|É¶xÉ 1  +)  nùÒPÉÉækÉ®úÒ  |É¶xÉ ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )     10 MÉÖhÉ  
 ¤É) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)    06 MÉÖhÉ  
|É¶xÉ 2 +) ±ÉPÉÖkÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ   (nùÉäxÉ {ÉèEòÒ BEò)     08 MÉÖhÉ  
 ¤É) Ê]õ{ÉÉ Ê±É½þÉ     ( iÉÒxÉ {ÉèEòÒ nùÉäxÉ )    08 MÉÖhÉ  
 
|É¶xÉ 3  +) ¦ÉÉ¹ÉÉÆiÉ®ú Eò®úÉ   (nùÉäxÉ {ÉèEòÒ BEò)     08 MÉÖhÉ  
 ¤É) ±ÉPÉÖkÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ   (nùÉäxÉ {ÉèEòÒ BEò)     08 MÉÖhÉ    
  
|É¶xÉ 4  +) ºÉÊ´ÉºiÉ®ú  |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)     16 MÉÖhÉ  
    
|É¶xÉ-5   ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ    (12 {ÉèEòÒ 8)    16 MÉÖhÉ    
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  
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     B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É Ê¶É±ÉÉ±ÉäJÉ ´É ÊxÉ¤ÉÆvÉ   
{Éä{É®ú-3 

ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 
 

ªÉÖÊxÉ]õ 1  1) +¶ÉÉäEòÉSÉä Ê¶É±ÉÉ±ÉäJÉ (1 iÉä 4 òù)   16 MÉÖhÉ  
   

 
ªÉÖÊxÉ]õ-2  1) +¶ÉÉäEòÉSÉä Ê¶É±ÉÉ±ÉäJÉ (5 iÉä 7ù)    16 MÉÖhÉ    
 
ªÉÖÊxÉ]õ-3   1) {ÉÉÊ±É ÊxÉ¤ÉÆvÉ       16 MÉÖhÉ  
 
ªÉÖÊxÉ]õ-4    1) +¶ÉÉäEòÉSªÉÉ Ê¶É±ÉÉ±ÉäJÉÉSÉÉ <ÊiÉ½þÉºÉ    16 MÉÖhÉ  
   
ªÉÖÊxÉ]õ-5        ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ     16 MÉÖhÉ  

  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ 
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  

 
ºÉÆnù¦ÉÇ OÉÆlÉ  
1)  |ÉÉÊSÉxÉ +Ê¦É±ÉäJÉ ºÉÆOÉ½þ  –b÷Éì.¸ÉÒ®úÉ¨É MÉÉäªÉ±É  
2)  +¶ÉÉäEòÉSÉä +Ê¦É±ÉäJÉ – b÷Éì.ªÉ.xÉÉ.¨Éä̧ ÉÉ¨É  
3) {ÉÉÊ±ÉÊxÉ¤ÉÆvÉÉ´É±ÉÒ – b÷Éì.½þÊ®ú¶ÉÆEò®ú ¶ÉÖC±É  
4) +¶ÉÉäEò Eäò vÉ¨ÉÇ±ÉäJÉ – 
5) +¶ÉÉäEòÉ – b÷Éì.®úÉäÊ¨É±ÉÉ lÉÉ{É®ú  
6) ¦ÉÉ´nùÉä Ê¶É±ÉÉ±ÉäJÉ – b÷Éì.ÊxÉ®úVÉ ¤ÉÉäÊvÉ  
7) {ÉÉ±ÉÒ ºÉÉÊ½þÂiªÉÉSÉÉ <ÊiÉ½þÉºÉ – b÷Éì.¦É®úiÉÊºÉ½þ ={ÉÉvªÉÉªÉ  
 

   
     B¨É.B.¦ÉÉMÉ-2 

({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  
 {ÉÉ±ÉÒ Ê¶É±ÉÉ±ÉäJÉ ´É ÊxÉ¤ÉÆvÉ  

                                                 {Éä{É®ú-3 
       ºÉäÊ¨Éº]õ®ú-3 

´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1  +)  nùÒPÉÉækÉ®úÒ  |É¶xÉ ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )     16 MÉÖhÉ  
|É¶xÉ 2  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)    08 MÉÖhÉ  
 ¤É) ±ÉPÉÖkÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)     08 MÉÖhÉ  
|É¶xÉ 3 +) ÊxÉ¤ÉÆvÉ Ê±É½þÉ (iÉÒxÉ {ÉèEòÒ BEò)     16 MÉÖhÉ  
  
|É¶xÉ 4 +) nùÒPÉÉækÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ   (nùÉäxÉ {ÉèEòÒ BEò)    10 MÉÖhÉ  
 ¤É) Ê]õ{ÉÉ  Ê±É½þÉ   (iÉÒxÉ {ÉèEòÒ nùÉäxÉ)      06 MÉÖhÉ    
   
|É¶xÉ-5  +) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ    (12 {ÉèEòÒ 8)    16 MÉÖhÉ          
  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  
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     B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É Ê¶É±ÉÉ±ÉäJÉ ´É ÊxÉ¤ÉÆvÉ   
{Éä{É®ú-3 

ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 
 

ªÉÖÊxÉ]õ 1  1) +¶ÉÉäEòÉSÉä Ê¶É±ÉÉ±ÉäJÉ (8 iÉä 10 òù)   16 MÉÖhÉ 
ªÉÖÊxÉ]õ-2  1) +¶ÉÉäEòÉSÉä Ê¶É±ÉÉ±ÉäJÉ (11 iÉä 14ù)   16 MÉÖhÉ    
ªÉÖÊxÉ]õ-3   1) {ÉÉÊ±É ÊxÉ¤ÉÆvÉ       16 MÉÖhÉ  
ªÉÖÊxÉ]õ-4    1) ®úÉVÉÉ +¶ÉÉäEòÉSÉä ÊVÉ´ÉxÉSÉÊ®újÉ    16 MÉÖhÉ  
   
ªÉÖÊxÉ]õ-5        ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ     16 MÉÖhÉ  
 
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ  
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  

 
ºÉÆnù¦ÉÇ OÉÆlÉ  
1)  {ÉÉÊ±É ÊxÉ¤ÉÆvÉ þ  –  b÷Éì.½þ®úÒ¶ÉÆEò®ú ¶ÉÖC±É 
2)   +¶ÉÉäEòÉ – b÷Éì.®úÉäÊ¨É±ÉÉ lÉÉ{É®ú 
3) |ÉÉÊSÉxÉ +Ê¦É±ÉäJÉ ºÉÆOÉ½þ – b÷Éì. ¸ÉÒ®úÉ¨É MÉÉäªÉ±É  
4) +¶ÉÉäEòÉSÉä  +Ê¦É±ÉäJÉ– b÷Éì.ªÉ.xÉÉ.¨Éä̧ ÉÉ¨É  
5) +¶ÉÉäEòÉSÉä  Ê¶É±ÉÉ±ÉäJÉ – b÷Éì.´ÉÉ¨ÉxÉ MÉ´É<Ç  
 

   B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉ±ÉÒ Ê¶É±ÉÉ±ÉäJÉ ´É ÊxÉ¤ÉÆvÉ   
                                            {Éä{É®ú-3 

  ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1  +)  nùÒPÉÉækÉ®úÒ  |É¶xÉ ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )     10 MÉÖhÉ  
 ¤É)  ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)      06 MÉÖhÉ  
 
|É¶xÉ 2  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (SÉÉ®ú {ÉèEòÒ nùÉäxÉ)    16 MÉÖhÉ  
|É¶xÉ 3 +) ÊxÉ¤ÉÆvÉ Ê±É½þÉ   (iÉÒxÉ {ÉèEòÒ BEò)      16 MÉÖhÉ  
|É¶xÉ-4 +) nùÒPÉÉækÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ(nùÉäxÉ {ÉèEòÒ BEò)     16 MÉÖhÉ  
|É¶xÉ 5  +) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ  (12 {ÉèEòÒ 8)    16 MÉÖhÉ           
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  

      B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É ºÉÉÊ½þiªÉ ºÉÆºEÞòiÉÒ ´É iÉi´ÉYÉÉxÉÉSÉÉ <ÊiÉ½þÉºÉ  
{Éä{É®ú-4 

ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ -20  
BEÚòhÉ – 100 

ªÉÖÊxÉ]õ 1  1) Ê{É]õEò ºÉÉÊ½þiªÉ      16 MÉÖhÉ  
 2)+xÉÖÊ{É]õEò ºÉÉÊ½þiªÉ 

ªÉÖÊxÉ]õ-2  1) ´ÉºiÉÖ Eò±ÉÉ       16 MÉÖhÉ   
 2)Ê¶É±{ÉEò±ÉÉ 
 3) ÊSÉjÉ Eò±ÉÉ   
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ªÉÖÊxÉ]õ-3    ¤ÉÉèvnù Ê´ÉtÉ{ÉÒ`ö      16 MÉÖhÉ  

1) ¨É½þÉÊ´É½þÉ®ú  

2) iÉIÉÊ¶É±ÉÉ  

3) xÉÉ±ÉÆnùÉ 

ªÉÖÊxÉ]õ-4    1) SÉÉ®ú +ÉªÉÇºÉiªÉ      16 MÉÖhÉ  
 2)|ÉÊiÉiªÉ ºÉ¨ÉÖi{ÉÉnù  

  
ªÉÖÊxÉ]õ-5        ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ     16 MÉÖhÉ  
 
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ 
1)º´ÉÉvªÉÉªÉ -  10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò  -  10 MÉÖhÉ  

 

ºÉÆnù¦ÉÇ OÉÆlÉ  
1)  {ÉÉÊ±É ºÉÉÊ½þiªÉ EòÉ <ÊiÉ½þÉºÉ þ  –  b÷Éì.¦É®úiÉËºÉ½þ ={ÉÉvªÉÉªÉ  
2)   History of Pali Literature – Prof. B.C.Low. 
3)  |ÉÉSÉÒxÉ ¦ÉÉ®úiÉÒªÉ ºÉÆºEÞòÊiÉ - ¤ÉÒ.BxÉ.±ÉÖÊxÉªÉÉ  
4)  ¤ÉÉèvnù nù¶ÉÇxÉ - ®úÉ½Öþ±É ºÉÉÆEÞòiªÉÉªÉxÉ  
5) The Budha and His Dhamma : Dr.B,R,Ambedkar  
6) Revival of Buddhism : Dr.D.L.Ramteke  
 

   B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É ºÉÉÊ½þiªÉ ºÉÆºEÞòiÉÒ ´É iÉi´ÉYÉÉxÉÉSÉÉ <ÊiÉ½þÉºÉ    
                                            {Éä{É®ú-4 

  ºÉäÊ¨Éº]õ®ú-3 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  

|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1  +)  nùÒPÉÉækÉ®úÒ  |É¶xÉ ºÉÉäb÷´ÉÉ ( nùÉäxÉ {ÉèEòÒ BEò )     16 MÉÖhÉ  
  
|É¶xÉ 2  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)    10 MÉÖhÉ  
 ¤É)  ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)      06 MÉÖhÉ  
|É¶xÉ 3  +)  ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)    08 MÉÖhÉ  
 ¤É)  ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)      08 MÉÖhÉ  
|É¶xÉ-4 +) nùÒPÉÉækÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ(nùÉäxÉ {ÉèEòÒ BEò)     10 MÉÖhÉ  
 ¤É) Ê]õ{ÉÉ Ê±É½þÉ (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)      06 MÉÖhÉ 
|É¶xÉ 5  +) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ  (12 {ÉèEòÒ 8)    16 MÉÖhÉ           
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ – 
1)º´ÉÉvªÉÉªÉ-10  
2)¨ÉÉèÊJÉEò – 10  

     B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É ºÉÉÊ½þiªÉ ºÉÆºEÞòiÉÒ ´É iÉi´ÉYÉÉxÉÉSÉÉ <ÊiÉ½þÉºÉ    
{Éä{É®ú-4 

ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         ±ÉäJÉÒ {É®úÒIÉÉ – 80  

+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ -20  
BEÚòhÉ – 100 

ªÉÖÊxÉ]õ 1  1) Ê¨ÉÊ±Éxnù |É¶xÉ       16 MÉÖhÉ  
2)´ÉÆºÉºÉÉÊ½þiªÉ 
3) +aöEòlÉÉ  

ªÉÖÊxÉ]õ-2  ¤ÉÉèvnù Ê´ÉtÉ{ÉÒ`ö      16 MÉÖhÉ   
  1)Ê´ÉGò¨ÉÊ¶É±ÉÉ 
  2) +ÉènùxiÉ{ÉÚ®úÒ  
ªÉÖÊxÉ]õ-3   1) +ÊxÉiªÉ´ÉÉnù      16 MÉÖhÉ  

2)+ÊxÉ·É®ú´ÉÉnù 
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3) Eò¨¨ÉÊºÉrùÉxiÉ  
4) ÊxÉ¤¤ÉÉhÉ  

ªÉÖÊxÉ]õ-4    1) +xÉÉMÉ®úÒEò vÉ¨ÉÇ{ÉÉ±É     16 MÉÖhÉ  
2)¤ÉÉ¤ÉÉºÉÉ½äþ¤É +ÉÆ¤Éäb÷Eò®ú  
3) ®úÉ½Öþ±É ºÉÉÆEÞòiªÉÉªÉxÉ  
4) +ÉxÉÆnù EòÉèºÉ±ªÉÉªÉxÉ 

ªÉÖÊxÉ]õ-5        ªÉÖÊxÉ]õ 1 iÉä 4 ´É®ú ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ     16 MÉÖhÉ  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉ¨ÉÉ{ÉxÉ 
1)º´ÉÉvªÉÉªÉ   10 MÉÖhÉ  
2)¨ÉÉèÊJÉEò    10 MÉÖhÉ  
ºÉÆnù¦ÉÇ OÉÆlÉ  
1)  {ÉÉÊ±É ºÉÉÊ½þiªÉ EòÉ <ÊiÉ½þÉºÉ þ  –  b÷Éì.vÉ¨ÉÇ®úÊIÉiÉ 
2)  Ê¨ÉÊ±Éxnù{ÉzÉÉä - ®úÉ½Öþ±ÉºÉÉÆEÞòiªÉÉªÉxÉ  
3)  ¤ÉÉèvnùvÉ¨ÉÇ Eäò Ê´ÉEòÉºÉ ¨Éä b÷Éì.¤ÉÒ.+É®ú.+ÉÆ¤Éäb÷Eò®ú EòÉ ªÉÉäMÉnùÉxÉ  
4)  ¤ÉÉèvnù nù¶ÉÇxÉ - ®úÉ½Öþ±É ºÉÉÆEÞòiªÉÉªÉxÉ  
5) |ÉÉSÉÒxÉ ¦ÉÉ®úiÉÒªÉ - ºÉÆºEÞòiÉÒ - ¤ÉÒ.BxÉ.±ÉÖÊxÉªÉÉ  
6) The Budha and His Dhamma : Dr.B,R,Ambedkar  
7) {ÉÉÊ±É ºÉÉÊ½þiªÉ ´É ºÉÉÊ½þiªÉEòÉ®ú – b÷Éì.¨ÉÉ±ÉiÉÒ ºÉÉJÉ®äú  
8) {ÉÉ±ÉÒ ºÉÉÊ½þiªÉ ´É iÉi´ÉYÉÉxÉ – |ÉÉ.b÷Éì.®äúJÉÉ {É´ÉÇiÉEò®ú  

   B¨É.B.¦ÉÉMÉ-2 
({ÉÉ±ÉÒ ´É |ÉÉEÞòiÉ)  

{ÉÉÊ±É ºÉÉÊ½þiªÉ ºÉÆºEÞòiÉÒ ´É iÉi´ÉYÉÉxÉÉSÉÉ <ÊiÉ½þÉºÉ    
                                            {Éä{É®ú-4 

  ºÉäÊ¨Éº]õ®ú-4 
´Éä³ý 3 iÉÉºÉ         80 MÉÖhÉ  
|É¶xÉ{ÉÊjÉEäòSÉä º´É¯û{É  
|É¶xÉ 1  +)  nùÒPÉÉækÉ®úÒ  |É¶xÉ ºÉÉäb÷´ÉÉ ( EòÉähÉiÉä½þÒ  BEò )     16 MÉÖhÉ  
|É¶xÉ 2  +) ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)    10 MÉÖhÉ  
 ¤É)  ±ÉPÉÖkÉ®úÒ |É¶xÉ (nùÉäxÉ {ÉèEòÒ BEò)      06 MÉÖhÉ  
|É¶xÉ 3  +)  ºÉÉ¨ÉÉxªÉ |É¶xÉ ºÉÉäb÷´ÉÉ (nùÉäxÉ {ÉèEòÒ BEò)    08 MÉÖhÉ  
 ¤É)  Ê]õ{ÉÉ Ê±É½þÉ (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)      08 MÉÖhÉ  
|É¶xÉ-4 +) nùÒPÉÉækÉ®úÒ |É¶xÉ ºÉÉäb÷´ÉÉ(nùÉäxÉ {ÉèEòÒ BEò)     10 MÉÖhÉ  
 ¤É) Ê]õ{ÉÉ Ê±É½þÉ (EòÉähÉiªÉÉ½þÒ nùÉäxÉ)      06 MÉÖhÉ 
|É¶xÉ 5  +) ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ ºÉÉäb÷´ÉÉ  (12 {ÉèEòÒ 8)    16 MÉÖhÉ          

 
***** 

 
Appendix-H 

B¨É.B.ºÉäÊ¨Éº]õ®ú-3  
   |ÉÉªÉÉäÊMÉEò - ¨ÉÉèÊJÉEò (Viva) 

  |É¶xÉ{ÉjÉ – 9 
          (ºÉÆMÉÒiÉÉSÉä ÊGòªÉÉi¨ÉEò ¶ÉÉºjÉ +ÉÊhÉ ºÉÉÆMÉÒÊiÉEò ®úSÉxÉÉ) 
´Éä³ý – 1 iÉÉºÉ          {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

 1)®úÉMÉYÉÉxÉ  
+) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉ  
Ê´É¦ÉÉMÉ +     Ê´É¦ÉÉMÉ ¤É    Ê´É¦ÉÉMÉ Eò  
i) Ê¨ÉªÉÉì EòÒ iÉÉäb÷Ò   i)nù®ú¤ÉÉ®úÒ EòÉxÉb÷É   i) EòÉä̈ É±ÉÊ®ú¹É¦É +ÉºÉÉ´É®úÒ 
ii) MÉÖVÉ®úÒ iÉÉäb÷Ò    ii) +É¦ÉÉäMÉÒ EòÉxÉb÷É   ii) ºÉÉ±ÉMÉ´É®úÉ³ýÒ  
iii) ¦ÉÖ{ÉÉ±É iÉÉäb÷Ò   iii)¶É½þÉhÉÉ EòÉxÉb÷É  iii) ±ÉÊ±ÉiÉ 
iv)Ê¤É±ÉÉºÉJÉÉxÉÒ iÉÉäb÷Ò  iv) xÉÉªÉEòÒ EòÉxÉb÷É   iv) näù´ÉMÉÉÆvÉÉ®ú 
v) näùºÉÒ iÉÉäb÷Ò    v) EòÉèÊ¶ÉEò EòÉxÉb÷É  v) {É®ú¨Éä·É®úÒ 
¤É) ´É®úÒ±É |ÉiªÉäEò Ê´É¦ÉÉMÉÉiÉÒ±É ÊEò¨ÉÉxÉ nùÉäxÉ ®úÉMÉ Eò®úhÉä +É´É¶ªÉEò. 
Eò) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ nùÉäxÉ ®úÉMÉÉÆ̈ ÉvªÉä Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É iÉºÉäSÉ ¨ÉvªÉ±ÉªÉÒiÉÒ±É ¤ÉÆÊnù¶É Ê´ÉºiÉÞiÉ MÉÉªÉEòÒºÉ½þ  
b÷) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ nùÉäxÉ ®úÉMÉÉÆ̈ ÉvªÉä (Ê´ÉºiÉÞiÉ MÉÉªÉEòÒSÉä  ®úÉMÉ ºÉÉäbÚ÷xÉ) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉiÉÒ±É ¡òCiÉ ¤ÉÆÊnù¶ÉÒ 
<) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉºÉÉ`öÒ ÊxÉ´Éb÷±Éä±ªÉÉ ®úÉMÉÉǼ ªÉÊiÉÊ®úCiÉ {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ SÉÉ®ú ®úÉMÉÉiÉÒ±É  
   UôÉä]õ¬ÉJªÉÉ±ÉÉSªÉÉ ¤ÉÆÊnù¶ÉÒ MÉÉªÉEòÒºÉ½þ. 
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3)´É®úÒ±É ®úÉMÉÆÉ{ÉèEòÒ EòÉähÉiªÉÉ½þÒ ®úÉMÉÉiÉ BEò vÉ¨ÉÉ®ú ´É BEò iÉ®úÉxÉÉ (MÉÉªÉEòÒ ´É Ê´ÉÊ´ÉvÉ ±ÉªÉEòÉ®úÓºÉ½þ)  

--------------------------------------------------------------------------------------------  
ÊGòªÉÉi¨ÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) |ÉÉiªÉÊIÉEò ´É½þÒ iÉªÉÉ®ú Eò®úhÉä (ºÉÉnù®úÒEò®úhÉÉ|É¨ÉÉhÉä)  -05 MÉÖhÉ  

                 ¤É) PÉ]õEò / ´ÉÉÌ¹ÉEò SÉÉSÉhÉÒ {É®úÒIÉÉ        - 05 MÉÖhÉ  
                Eò) ¸É´ÉhÉ +ÉÊhÉ  ºÉÉnù®úÒEò®úhÉ     10 MÉÖhÉ  
                                                          -------------- 

                    BEÚòhÉ 20 MÉÖhÉ 
-------------------------------------------------------------------------------------------- 

B¨É.B.ºÉäÊ¨Éº]õ®ú 3 
|ÉÉªÉÉäÊMÉEò - ¨ÉÆSÉ |Énù¶ÉÇxÉ (Stage Performance)  

   |É¶xÉ{ÉjÉ 10 
´Éä³ý- 40 Ê¨ÉÊxÉ]õ        {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

1) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉSÉÒ BäÎSUôEò ÊxÉ´Éb÷ Eò¯ûxÉ Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É ´É UôÉä]õÉJªÉÉ±É  
    MÉÉªÉEòÒºÉ½þ |ÉºiÉÞiÉ Eò®úhÉä.         40 MÉÖhÉ 

2) +){É®úÒIÉEòÉÆxÉÒ ºÉÖSÉÊ´É±Éä±ªÉÉ iÉÒxÉ ®úÉMÉÉÆ{ÉèEòÒ BEòÉ ®úÉMÉÉiÉ UôÉä]õÉJªÉÉ±É MÉÉªÉEòÒºÉ½þ |ÉºiÉÚiÉ Eò®úhÉä  20 MÉÖhÉ  
¤É)  ={É¶ÉÉºjÉÒªÉ MÉÒiÉ|ÉEòÉ®ú – EòVÉ®úÒ ´É ZÉÖ±ÉÉ       20 MÉÖhÉ  
---------------------------------------------------------------------------------------  

ÊGòªÉÉi¨ÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  :  +) iÉ¤É±ÉÉ ä̀öEòÉ ´ÉÉVÉÊ´ÉhÉä          10 MÉÖhÉ   
                ¤É) iÉÉxÉ{ÉÚ®úÉ ±ÉÉ´ÉhÉä           - 10 MÉÖhÉ                
         -------------- 

                    BEÚòhÉ 20 MÉÖhÉ 
B¨É.B.ºÉäÊ¨Éº]õ®ú-3  

                                   MÉÉªÉxÉ / º´É®ú´ÉÉt {ÉÉ`ö¬Gò¨É  
                                         |É¶xÉ{ÉjÉ -11 
                              (¶ÉÉºjÉÒªÉ ºÉÆMÉÒiÉÉSÉä ÊGòªÉÉi¨ÉEò ÊºÉvnùÉÆiÉ)  
´Éä³ý 3 iÉÉºÉ         {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

PÉ]õEò-1 +) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉÉÆSÉä ¶ÉÉºjÉÒªÉ Ê´É´ÉäSÉxÉ +É±ÉÉ{É iÉÉxÉÉºÉ½þÒiÉ 
         ¤É) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É MÉÒiÉ|ÉEòÉ®ú Ê±É{ÉÒ¤Évnù Eò®úhÉä.      16 MÉÖhÉ  
PÉ]õEò-2  +) ®úÉMÉ®úÉMÉÒhÉÒ ´ÉMÉÔEò®úhÉÉSÉä =nùÉ½þhÉÉºÉÊ½þiÉ Ê´ÉºiÉÞiÉ +vªÉªÉxÉ  
         ¤É) iÉÉäb÷Ò ´É EòÉxÉb÷É ®úÉMÉÉÆMÉÉÆSÉä =nùÉ½þ®úhÉÉºÉÊ½þiÉ Ê´É¶±Éä¹ÉhÉ     16 MÉÖhÉ  
PÉ]õEò-3   Ênù±Éä±ªÉÉ {Ét®úSÉxÉä±ÉÉ ªÉÉäMªÉ ®úÉMÉ ´É iÉÉ±ÉÉiÉ ÊxÉ¤Évnù Eò¯ûxÉ º´É®úÊ±É{ÉÒ¤Évnù Eò®úhÉä   16 MÉÖhÉ  
PÉ]õEò-4 +) +ÆEòÉSªÉÉ +ÉvÉÉ®äú Ê´ÉÊ¦ÉzÉ ±ÉªÉEòÉ®úÒ Ê±É{ÉÒ¤Évnù Eò®úhÉä      16 MÉÖhÉ  
  ¤É) |ÉSÉÊ±ÉiÉ iÉÉ±ÉÉSÉÒ nùÒb÷{É]õ, (2 ¨ÉvªÉä 3)  {ÉÉ>ðhÉ{É]õ (SÉÉ®ú ¨ÉvªÉä 3) ´É ºÉ´´ÉÉ{É]õ  

    (4 ¨ÉvªÉä 5) ªÉÉ ±ÉªÉEòÉ®úÒ Ê±É{ÉÒ¤Évnù Eò®úhªÉÉSÉÉ +¦ªÉÉºÉ 
 Eò) {ÉÉ¶SÉÉiªÉ ºÉÆMÉÒiÉÉSÉä |É¨ÉÖJÉ iÉi´É +ÉÊhÉ º]õÉ¡ò xÉÉä]äõ¶ÉxÉ {ÉvnùiÉÒSÉÉ +¦ªÉÉºÉ.  

PÉ]õEò-5 ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ      16 MÉÖhÉ  
--------------------------------------------------------------------------------------------------------- 
ºÉèvnùÉÆÊiÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) º´É®úÊSÉiÉ ¤ÉÆÊnù¶ÉÒSÉä ºÉÉnù®úÒEò®úhÉ ú             -10 MÉÖhÉ 
     ¤É) ´É®úÒ±É +¦ªÉÉºÉGò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ |ÉEò±{É ´É iªÉÉSÉä ºÉÉnù®úÒEò®úhÉ  10 MÉÖhÉ  

                                                                               --------------- 
                       BEÚòhÉ 20 MÉÖhÉ 

--------------------------------------------------------------------------------------------- 
B¨É.B.ºÉäÊ¨Éº]õ®ú-3  

                                   MÉÉªÉxÉ / º´É®ú´ÉÉt {ÉÉ`ö¬Gò¨É  
                                          |É¶xÉ{ÉjÉ -12 
                         +ÉvÉÖÊxÉEò ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉÉSÉÉ <ÊiÉ½þÉºÉ ´É ¶ÉÉºjÉ  
                         (18 ´ÉÒ  ¶ÉiÉÉ¤nùÒ {ÉÉºÉÚxÉ ´ÉiÉÇ̈ ÉÉxÉEòÉ³ýÉ {ÉªÉÇiÉ)  
´Éä³ý 3 iÉÉºÉ         {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

PÉ]õEò-1 +) PÉ®úÉhÉä ªÉÉ ¶É¤nùÉSÉÉ +lÉÇ +ÉÊhÉ PÉ®úÉhªÉÉSÉä ¨É½þi´É. iÉºÉäSÉ JªÉÉ±É MÉÉªÉxÉÉSÉä Ênù±±ÉÒ, M´ÉÉ±½äþ®ú,  
            +ÉOÉÉ,VÉªÉ{ÉÖ®ú,ÊEò®úÉxÉÉ ´É {ÉÊiÉªÉÉ³ýÉ ªÉÉ PÉ®úÉhªÉÉSÉÉ {ÉÊ®úSÉªÉ ´É iªÉÉ PÉ®úÉhªÉÉSªÉÉ MÉÉªÉxÉ ¶Éè±ÉÒSÉä +vªÉªÉxÉ 16 MÉÖhÉ  
PÉ]õEò-2  +) vÉÞ{Énù ¶Éè±ÉÒSÉÉ JªÉÉ±É ´É ´ÉÉnùxÉ ¶Éè±ÉÒ´É®ú ZÉÉ±Éä±ÉÉ {ÉÊ®úhÉÉ¨É  
         ¤É) vÉÞ{ÉnùÉSªÉÉ ´ÉiÉÇ̈ ÉÉxÉ EòÉ³ýÉiÉÒ±É {É®Æú{É®úÉÆSÉä +vªÉªÉxÉ (nù ®ú¦ÉÆMÉÉ, b÷ÉMÉ®ú, Ê´É¹hÉÚ{ÉÚ®ú, ½þ´Éä±ÉÒ)             16 MÉÖhÉ  
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PÉ]õEò-3  +) {ÉÆ.®úÉiÉÆVÉxÉEò®ú, {ÉÆ. iªÉÉMÉ®úÉVÉ,b÷Éì.|Éä̈ É±ÉiÉÉ ¶É¨ÉÉÇ, ÊEò¶ÉÉä®úÒ +É¨ÉÉähÉEò®ú {ÉÆ.¤É±É´ÉÆiÉ®úÉªÉ ¦É õ̂, (¦ÉÉ´É®ÆúMÉ) +ÉSÉÉªÉÇ  
            Eèò±ÉÉ¶ÉSÉÆpù ¤ÉÞ½þº{ÉiÉÒ, EäòºÉ®ú¤ÉÉ<Ç Eäò®úEò®,ú {ÉÆ.®úÉ¨ÉxÉÉ®úÉªÉhÉ ªÉÉÆSªÉÉ ºÉÉÆMÉÒÊiÉEò EòÉªÉÉÇSÉÉ ºÉÆÊIÉ{iÉ {ÉÊ®úSÉªÉ.    16 MÉÖhÉ  
          ¤É) ºÉnùÉ®ÆúMÉ- +nùÉ®ÆúMÉ ªÉÉÆSªÉÉ ¤ÉÆÊnù¶ÉÒSÉä Ê´É¶±Éä¹ÉhÉÉi¨ÉEò +vªÉªÉxÉ. 
PÉ]õEò-4  ¨ÉÆSÉ |ÉºiÉÖiÉÒEò®úhÉÉºÉÉ`öÒ +É´É¶ªÉEò +ºÉ±Éä±ªÉÉ v´ÉxÉÒ ={ÉEò®úhÉÉÆSÉÒ ¨ÉÉÊ½þiÉÒ (¨ÉÉ<ÇEò, +ì̈ {±ÉÒ¡òÉªÉ®ú,  
         Ê¨ÉCºÉ®úú, º{ÉÒEò®ú Ê®ú´½þ¤É)             16 MÉÖhÉ  
PÉ]õEò-5 ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ          16 MÉÖhÉ  
---------------------------------------------------------------------------------------------------------------- 
ºÉèvnùÉÆÊiÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) ¶ÉÉävÉ{ÉjÉ ±ÉäJÉxÉ ú       -10 MÉÖhÉ 
                  ¤É) {ÉÊ®úºÉǼ ÉÉnùÉiÉ ºÉ½þ¦ÉÉMÉ        10 MÉÖhÉ  

                                                                               --------------- 
                       BEÚòhÉ 20 MÉÖhÉ 

---------------------------------------------------------------------------------------------------------------- 
 

ºÉÆnù¦ÉÇOÉÆlÉ ºÉÚSÉÒ  
1) Ë½þnÖùºlÉÉxÉÒ ºÉÆMÉÒiÉ GòÊ¨ÉEò {ÉÖºiÉEò ¨ÉÉÊ±ÉEòÉ ¦ÉÉMÉ 1 iÉä 6 {ÉÆ. Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ºÉÆMÉÒiÉ |ÉEòÉ¶ÉEò EòÉªÉÉÇ±ÉªÉ, 

½þÉiÉ®úºÉ 
2) +Ê¦ÉxÉ´É ÊMÉiÉÉÆVÉ±ÉÒ, ¦ÉÉMÉ 1 iÉä 5 {ÉÆ. ®úÉ¨É¸ÉªÉ ZÉÉ.ºÉÆMÉÒiÉ ºÉnùxÉ, <±ÉÉ½þ¤ÉÉnù 
3) ¶ÉÉºjÉ {ÉÊ®úSÉªÉ, ¦ÉÉMÉ 1 iÉä 5 ½þÊ®úISÉÆpù ¸ÉÒ´ÉÉºiÉ´É, ºÉÆMÉÒiÉ ºÉnùxÉ <±ÉÉ½þ¤ÉÉnù. 
4) ¦ÉÉiÉJÉÆbä÷ ºÉÆMÉÒiÉ ¶ÉÉºjÉ {ÉÆ.Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
5) ºÉÆMÉÒiÉ {ÉÊ®ú¦ÉÉ¹ÉÉ- Ê´É´ÉäSÉxÉ {ÉÆ.¸ÉÒEÞò¹hÉ ®úiÉÆVÉxÉEò®ú, +ÉSÉÉªÉÇ, BºÉ BxÉ.®úiÉÆVÉxÉEò®ú ¡òÉébä÷¶ÉxÉ ¨ÉÖÆ¤É<Ç  
6) ®úÉMÉ Ê´ÉYÉÉxÉ, Ê´ÉxÉÉªÉEò¤ÉÖ́ ÉÉ {É]õ´ÉvÉÇxÉ. 
7) ºÉÆMÉÒiÉ ¶ÉÉºjÉ nù{ÉÇhÉ, ¶ÉÉÆiÉÒ MÉ´ÉvÉÇxÉ, ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
8) ºÉÆMÉÒiÉ ¶ÉÉºjÉ Ê´ÉVÉªÉxÉÒ – {ÉÆ.xÉÉ®úÉªÉhÉ ¨ÉÆMÉ¯û³ýEò®ú , º´É®ú ºÉÆ{ÉnùÉ Eåòpù EòÉäº]õÒ{ÉÖ®úÉ ¨ÉÉMÉÇ ÊºÉiÉÉ¤Éb÷Ô xÉÉMÉ{ÉÚ®ú.  
9) ºÉÆ{ÉÚhÉÇ Ê´É¶ÉÉ®únù ¶ÉÉºjÉ (iÉ¤É±ÉÉ) ºÉ¨ÉÒ®ú VÉMÉiÉÉ{É, ¨ÉvÉÖ®úÉVÉ {ÉÎ¤±ÉEäò¶ÉxÉ, {ÉÖhÉä.  
10) ºÉÆMÉÒiÉ ¶ÉÉºjÉ Ê´ÉYÉÉxÉ b÷Éì.ºÉÖÊSÉiÉÉ Ê¤Éb÷Eò®ú, ºÉÆºEòÉ®ú |ÉEòÉ¶ÉxÉ, 6-400 +¦ªÉnùxÉMÉ®ú, EòÉ³ýÉ SÉÉèEò ¨ÉÖÆ¤É<Ç  
11) ºÉÆMÉÒiÉ |É´ÉÒhÉ nùÌ¶ÉEòÉ {ÉÆ. xÉÉ®úÉªÉhÉ ±ÉI¨ÉhÉ MÉÖhÉä, ºÉÉvÉxÉÉ MÉÖhÉä 58 {ÉÖ®úÉ `öÉEÖò®ú ÊEò]õMÉÆVÉ <±ÉÉ½þ¤ÉÉnù  
12) MÉÖ®úiÉÖ®ú MÉÉ ±Éä ®úÉMÉ, |ÉÉä.MÉÖhÉ´ÉÆiÉ ¨ÉÉvÉ´É±ÉÉ±É ´ªÉÉºÉ, ´Éè¦É´É |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
13) ´ÉºÉÆiÉ ºÉÖvÉÉ, b÷Éì.vÉxÉ¸ÉÒ {ÉÉÆbä÷, Ê´ÉtÉ Ê´ÉEòÉºÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.  
14) ºÉÆMÉÒiÉ Ê´É¶ÉÉ®únù ´ÉÆºÉiÉ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
15) º´ÉÊEòªÉÉ {ÉÆ.MÉÖhÉ´ÉÆiÉ ¨ÉÉvÉ´É±ÉÉ±É ´ªÉÉºÉ, ´ªÉÉºÉ¨ÉÖxÉÒ ºÉÆºlÉÉxÉ, ®úÉªÉ{ÉÚ®ú.  
16) ¤ÉÆnùÒ¶ÉÒSªÉÉ ¤ÉÆÊnù¶ÉÒ {ÉÆ.näù´ÉÒnùÉºÉ{ÉÆiÉ EòÉ³äý MÉȪ ûVÉÒ |ÉÉ.Eò¨É±É ¦ÉÉåbä÷ +¨É®úÉ´ÉiÉÒ.  
17) xÉÉnùEò¨É±É |ÉÉ.Eò¨É±É ¨ÉÖ ¦ÉÉåbä÷ ¨ÉÖ®ú±ÉÒvÉ®ú + ¦ÉÉåbä÷, +¨É®úÉ´ÉiÉÒ.  
18) ºÉÆMÉÒiÉ ºÉ¨ÉÉvÉÉxÉ b÷Éì.¨ÉvÉÚ ¶ÉÖC±ÉÉ, {ÉÉ`öEò {ÉÎ¤±ÉEäò¶ÉxÉ <±ÉÉ½þ¤ÉÉnù. 
19) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ (MÉÉªÉxÉ) ¶ÉÉºjÉ (ºÉèvnùÉÆÊiÉEò) |ÉÉ.b÷Éì.ºÉÉè.¨ÉÉÊxÉEò xÉÉ. ¨Éä½þ®äú ®úÉPÉ´É Êb÷º]ÅõÒ¤ªÉÖ]õ®ú xÉÉMÉ{ÉÚ®ú.  
20) +xÉÖ{É®úÉMÉÊ´É±ÉÉºÉ ¦ÉÉMÉ 1 , 2 EÖò¨ÉÉ®ú MÉÆvÉ´ÉÇ ¨ÉÉèVÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
21) Eò½þiÉ MÉÖÊhÉVÉxÉ, b÷Éì.ºÉÉvÉxÉÉ Ê¶É±ÉänùÉ®ú, Ê´ÉVÉªÉ |ÉEòÉ¶ÉxÉ xÉÉMÉ{ÉÚ®ú. 
22) {ÉÆ.Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ªÉÉÆSÉä ºÉÆMÉÒiÉ¶ÉÉºjÉ +ÉÊhÉ ¤ÉÆÊnù¶ÉÓSÉÒ Ê¨É¨ÉÉÆºÉÉ, b÷Éì.¦ÉÉäVÉ®úÉVÉ ¤ÉÒ. SÉÉèvÉ®úÒ, ¨ÉäPÉ |ÉEòÉ¶ÉxÉ, +¨É®úÉ´ÉiÉÒ. 
23) ºÉÆMÉÒiÉÉVÉÇxÉ, b÷Éì.+SÉÇxÉÉ +Æ¦ÉÉä®ú +¨ÉäªÉ {ÉÎ¤±ÉEäò¶ÉxÉ, +EòÉä±ÉÉ.  
24) M´ÉÉ±½äþ®ú PÉ®úÉhªÉÉSÉä Ê¶É±ÉänùÉ®ú {ÉÆ.®úÉVÉ¦ÉèªªÉÉ iÉlÉÉ {ÉÆ.¤ÉÉ³ýÉºÉÉ½äþ¤É {ÉÖUô´ÉÉ±Éä b÷Éì.®úÉVÉäxpù näù¶É¨ÉÖJÉ  
25) ºÉÆMÉÒiÉ ËSÉiÉxÉ b÷Éì.¦ÉÉäVÉ®úÉVÉ ¤ÉÒ SÉÉèvÉ®úÒ xÉ¦É |ÉEòÉ¶ÉxÉ, +¨É®úÉ´ÉiÉÒ . 
26) ºÉÆMÉÒiÉ ºÉÊ®úiÉÉ,®ú¨ÉÉ ºÉ®úÉ¡ò Ê´ÉtÉÊxÉvÉÒ |ÉEòÉ¶ÉxÉ, Ênù±±ÉÒ.  
27) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ EòÉ <ÊiÉ½þÉºÉ =¨Éä¶É VÉÉä¶ÉÒ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
28) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ EòÉ <ÊiÉ½þÉºÉ, `öÉEÖò®ú VÉªÉnäù´É ËºÉ½þ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
29) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ EòÉ <ÊiÉ½þÉºÉ ¶É®únùSÉÆpù {É®úÉÆVÉ{Éä, ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ.  
30) ºÉÆMÉÒiÉ ÊSÉÊEòiºÉÉ b÷Éì.ºÉiÉÒ¶É ´É¨ÉÉÇ, ®úÉvÉÉ |ÉEòÉ¶ÉxÉ, xÉ<Ç Ênù±±ÉÒ.  
31) ºÉÆMÉÒiÉ Eäò PÉ®úÉxÉÉä EòÒ SÉSÉÉÇ, ºÉÖ¶ÉÒ±ÉEÖò¨ÉÉ®ú SÉÉè¤Éä. 
32) PÉÉ®úhÉÒ +ÉÊhÉ SÉÊ®újÉä b÷Éì.xÉÉ®úÉªÉhÉ ¨ÉÆMÉ¯û³ýEò®ú EòÉäÎº]õ{ÉÖ®úÉ ºÉÒiÉÉ¤Éb÷Ô xÉÉMÉ{ÉÚ®ú.  
33) PÉ®ÆúnùÉVÉ MÉÉªÉEòÒ, ´ÉÉ.½þ.näù¶É{ÉÉÆbä÷  
34) vÉÞ{Énù ´É¹ÉÔEòÉÆEò Eäò Ê´ÉÊ¦ÉzÉ +ÆEò, Ê´ÉtÉ¨ÉÆÊnù®ú xªÉÉºÉ, ®úÉ¨ÉxÉMÉ®ú, ´ÉÉ®úÉhÉºÉÒ.  
35) ½þ¨ÉÉ®äú ºÉÆMÉÒiÉ ®úixÉ ±ÉI¨ÉÒxÉÉ®úÉªÉhÉ MÉMÉÇ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ  
36) ºÉÆMÉÒiÉ ÊVÉYÉÉºÉÉ +Éè®ú ºÉ¨ÉÉvÉÉxÉ, iÉäVÉËºÉ½þ ½þÉ]õ, ¤ÉäEò¶É +É±É¨ÉÒ ¡òÉébä÷¶ÉxÉ, ±ÉJÉxÉÉè. 
37) ºÉÆMÉÒiÉ ¤ÉÉävÉ ¶É®únùSÉÆpù {É®úÉÆVÉ{Éä, ¨ÉvªÉ|Énäù¶É Ë½þnùÒ OÉlÉ +EòÉnù¨ÉÒ ¦ÉÉä{ÉÉ±É.  
38) ºÉÆMÉÒiÉ ¨ÉäxÉÖ+±É b÷Éì.¨ÉÞiªÉÚxÉVÉªÉ ¶É¨ÉÉÇ, BSÉ.VÉÒ |ÉEòÉ¶ÉxÉ Ênù±±ÉÒ.  
39) º´É®úÉlÉÇ®úÉ¨ÉhÉÒ, MÉÉxÉºÉ®úº´ÉiÉÒ ÊEò¶ÉÉä®úÒ +É¨ÉÉähÉEò®ú, ®úÉVÉ½ÆþºÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä.  
40) ÊxÉ¤ÉÆvÉ ºÉÆMÉÒiÉ, ±ÉI¨ÉÒ xÉÉ®úÉªÉhÉ MÉMÉÇ, ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ.  
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B¨É.B.ºÉäÊ¨Éº]õ®ú-4  
   |ÉÉªÉÉäÊMÉEò - ¨ÉÉèÊJÉEò (Viva) 

|É¶xÉ{ÉjÉ – 13  
           (ºÉÆMÉÒiÉÉSÉä ÊGòªÉÉi¨ÉEò ¶ÉÉºjÉ +ÉÊhÉ ºÉÉÆMÉÒÊiÉEò ®úSÉxÉÉ)  
´Éä³ý – 1 iÉÉºÉ          {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

   
1) ®úÉMÉYÉÉxÉ  

+) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉ  
Ê´É¦ÉÉMÉ +      Ê´É¦ÉÉMÉ ¤É    Ê´É¦ÉÉMÉ Eò  
i) Ê¨ÉªÉÉì ¨É±½þÉ®ú    i) ù̈ ÉÉ®ú´ÉÉ    i)  {ÉÚ́ ÉÔ 
ii) ºÉÚ®ú¨É±½þÉ®ú    ii) ºÉÉä½þxÉÒ    ii) ºÉ®úº´ÉiÉÒ 
iii) MÉÉèb÷¨É±½þÉ®ú    iii) ¸ÉÒ   iii) ´ÉºÉÆiÉ¤É½þÉ®ú 
iv) ®úÉ¨ÉnùÉºÉÒ ¨É±½þÉ®ú   iv) ¦ÉÊ]õªÉÉ®ú  iv) MÉÉè®úÒ 
v) VÉªÉÆiÉ¨É±½þÉ®ú     v) VÉªÉiÉ   v) Ê¦ÉzÉ ¹ÉbÂ÷VÉ 
¤É) ´É®úÒ±É |ÉiªÉäEò Ê´É¦ÉÉMÉÉiÉÒ±É ÊEò¨ÉÉxÉ nùÉäxÉ ®úÉMÉ Eò®úhÉä +É´É¶ªÉEò. 
Eò) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ nùÉäxÉ ®úÉMÉÉÆ̈ ÉvªÉä Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É iÉºÉäSÉ ¨ÉvªÉ±ÉªÉÒiÉÒ±É ¤ÉÆÊnù¶É Ê´ÉºiÉÞiÉ MÉÉªÉEòÒºÉ½þ 
b÷) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ nùÉäxÉ ®úÉMÉÉÆ̈ ÉvªÉä (Ê´ÉºiÉÞiÉ MÉÉªÉEòÒSÉä  ®úÉMÉ ºÉÉäbÚ÷xÉ) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉiÉÒ±É ¡òCiÉ ¤ÉÆÊnù¶ÉÒ   
<) Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±ÉÉºÉÉ`öÒ ÊxÉ´Éb÷±Éä±ªÉÉ ®úÉMÉÉǼ ªÉÊiÉÊ®úCiÉ {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ SÉÉ®ú ®úÉMÉÉiÉÒ±É  
   UôÉä]õ¬ÉJªÉÉ±ÉÉSªÉÉ ¤ÉÆÊnù¶ÉÒ MÉÉªÉEòÒºÉ½þ. 
 

2) ´É®úÒ±É ®úÉMÉÆÉ{ÉèEòÒ EòÉähÉiªÉÉ½þÒ ®úÉMÉÉiÉ BEò vÉ¨ÉÉ®ú (MÉÉªÉEòÒ ´É Ê´ÉÊ´ÉvÉ ±ÉªÉEòÉ®úÓºÉ½þ) ´É BEò iÉ®úÉxÉÉ. MÉÉªÉEòÒºÉ½þ.  
ÊGòªÉÉi¨ÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  :  +) |ÉÉiªÉÊIÉEò ´É½þÒ iÉªÉÉ®ú Eò®úhÉä (ºÉÉnù®úÒEò®úhÉÉ|É¨ÉÉhÉä)   -05 MÉÖhÉ  

                ¤É) PÉ]õEò / ´ÉÉÌ¹ÉEò SÉÉSÉhÉÒ {É®úÒIÉÉ         - 05 MÉÖhÉ  
    Eò) ´É®úÒ±É +¦ªÉÉºÉGò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ PÉäiÉ±Éä±ÉÉ |ÉEò±{É ´É iªÉÉSÉä ºÉÉnù®úÒEò®úhÉ       -10 MÉÖhÉ  
                                                                ----------------- 

BEÚòhÉ 20 MÉÖhÉ 
 

B¨É.B.ºÉäÊ¨Éº]õ®ú 4 
 |ÉÉªÉÉäÊMÉEò - ¨ÉÆSÉ |Énù¶ÉÇxÉ (Stage Performance)  

  |É¶xÉ{ÉjÉ 14 
´Éä³ý- 40 Ê¨ÉÊxÉ]õ           {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

1) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É EòÉähÉiªÉÉ½þÒ BEòÉ ®úÉMÉÉSÉÒ BäÎSUôEò ÊxÉ´Éb÷ Eò¯ûxÉ Ê´É±ÉÆÊ¤ÉiÉ JªÉÉ±É ´É UôÉä]õÉJªÉÉ±É  
    MÉÉªÉEòÒºÉ½þ |ÉºiÉÞiÉ Eò®úhÉä.        40 MÉÖhÉ 

2) +){É®úÒIÉEòÉÆSªÉÉ ºÉÖSÉÊ´É±Éä±ªÉÉ iÉÒxÉ ®úÉMÉÉÆ{ÉèEòÒ BEòÉ ®úÉMÉÉiÉ UôÉä]õÉJªÉÉ±É MÉÉªÉEòÒºÉ½þ  
   |ÉºiÉÖiÉ Eò®úhÉä           20 MÉÖhÉ  
¤É)  ={É¶ÉÉºjÉÒªÉ MÉÒiÉ|ÉEòÉ®ú – Ö̀ö¨É®úÒ ´É nùÉnù®úÉ      20 MÉÖhÉ  

-------------------------------------------------------------------------------------------  
 ÊGòªÉÉi¨ÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) ¸É´ÉhÉ +ÉÊhÉ ºÉÉnù®úÒEò®úhÉ    -10 MÉÖhÉ  

                   ¤É) MÉÒiÉÉÆSÉä ºÉÉnù®úÒEò®úhÉ (With Music Track)      - 10 MÉÖhÉ  
                                                                   -------------- 

                     BEÚòhÉ 20 MÉÖhÉ 
                                   B¨É.B.ºÉäÊ¨Éº]õ®ú-4  
                               MÉÉªÉxÉ / º´É®ú´ÉÉt {ÉÉ`ö¬Gò¨É  
                                     |É¶xÉ{ÉjÉ -15 
                            ¶ÉÉºjÉÒªÉ ºÉÆMÉÉiÉÉSÉä ÊGòªÉÉi¨ÉEò ÊºÉvnùÉÆiÉ    
´Éä³ý 3 iÉÉºÉ         {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ - 20 

 
PÉ]õEò-1  +) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É ®úÉMÉÉÆSÉä ¶ÉÉºjÉÒªÉ Ê´É´ÉäSÉxÉ +É±ÉÉ{É iÉÉxÉÉÆºÉ½þÒiÉ  
         ¤É) {ÉÉ`ö¬Gò¨ÉÉiÉÒ±É MÉÒiÉ|ÉEòÉ®ú Ê±É{ÉÒ¤Évnù Eò®úhÉä      16 MÉÖhÉ  
PÉ]õEò-2  ¨É±½þÉ®ú ´É ¨ÉÉ®ú́ ÉÉ ®úÉMÉÉÆMÉÉÆSÉä +vªÉªÉxÉ       16 MÉÖhÉ  
PÉ]õEò-3  Ê¶ÉIÉEò, ¨ÉÆSÉEò±ÉÉEòÉ®ú, ºÉÆMÉÒiÉ ÊxÉnæù¶ÉEò, ºÉ¨ÉÒIÉEò, ®äúEòÉìÌb÷÷º]õ, EÆò{ÉÉäZÉ®ú ªÉÉ Eò±ÉÉEòÉ®úÉÆSªÉÉ ÊxÉ¨ÉÔiÉÒ  
         |ÉÊGòªÉäiÉ ºÉÆMÉÒiÉÉSÉÒ ®úÉäVÉMÉÉ®úÉÊ¦É¨ÉÖJÉ Ênù¶ÉÉ       16 MÉÖhÉ  
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PÉ]õEò-4  Eò¨ÉÒiÉEò¨ÉÒ 600 ¶É¤nùÉÆ̈ ÉvªÉä ºÉÆMÉÒiÉ Ê´É¹ÉªÉÉ´É®ú ÊxÉ¤ÉÆvÉ     16 MÉÖhÉ  
PÉ]õEò-5 ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ      16 MÉÖhÉ  
------------------------------------------------------------------------------------------------------ 
ºÉèvnùÉÆÊiÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  : +) ºÉÆMÉÒiÉ +vªÉÉ{ÉxÉ {ÉvnùiÉÒ {ÉÉ`ö (ÊEò¨ÉÉxÉ {ÉÉSÉ {ÉÉ`ö)     -10 MÉÖhÉ 
   ¤É) ºÉÉÆMÉÒÊiÉEò EòÉªÉÇGò¨ÉÉSÉä ºÉ¨ÉÒIÉhÉ Eò®úhÉä             10 MÉÖhÉ  

                                                                               --------------- 
                       BEÚòhÉ 20 MÉÖhÉ 

----------------------------------------------------------------------------------------------------  
  B¨É.B.ºÉäÊ¨Éº]õ®ú-4  

                              MÉÉªÉxÉ / º´É®ú´ÉÉt {ÉÉ`ö¬Gò¨É  
                                     |É¶xÉ{ÉjÉ -16 
                            ºÉÉénùªÉÇ¶ÉÉºjÉ +ÉÊhÉ ºÉÆ¶ÉÉävÉxÉ {ÉvnùiÉÒ   
´Éä³ý 3 iÉÉºÉ          {ÉÚhÉÉÈEò – 100  

¤ÉÉÁ ¨ÉÚ±ªÉÉÆEòxÉ – 80  
+ÆiÉMÉÇiÉ ¨ÉÚ±ªÉÉÆEòxÉ – 20 

PÉ]õEò-1  ºÉÉénùªÉÇ¶ÉÉºjÉÉSÉÉ {ÉÊ®úSÉªÉ, Ê´É¶±Éä¹ÉhÉ +ÉÊhÉ {ÉÊ®úIÉäjÉ ´É ºÉÉénùªÉÉÇxÉÖ¦ÉÚiÉÒ |ÉÊGòªÉÉ ´É PÉ]õEò   16 MÉÖhÉ  
PÉ]õEò-2  Eò±ÉäSÉÒ {ÉÊ®ú¦ÉÉ¹ÉÉ, Eò±ÉäSÉä ´ÉMÉÔEò®úhÉ, Eò±ÉäSÉä ¨ÉÉvªÉ¨É ´É Ê´É¹ÉªÉ´ÉºiÉÖ     16 MÉÖhÉ  
PÉ]õEò-3   ‘®úºÉ’{ÉÊ®ú¦ÉÉ¹ÉÉ ´É iªÉÉiÉÒ±É ¦ÉänùÉÆSÉä ºÉÉ¨ÉÉxªÉ +vªÉªÉxÉ iÉºÉäSÉ ‘ºÉÆMÉÒiÉ’ +ÉÊhÉ ®úºÉ’ ªÉÉÆSÉÉ {É®úº{É®ú ºÉÆ¤ÉvÉ 16 MÉÖhÉ  
PÉ]õEò-4 +) ºÉÆ¶ÉÉävÉxÉÉSÉÒ {ÉÊ®ú¦ÉÉ¹ÉÉ ´É |ÉÊGòªÉÉ  iÉºÉäSÉ ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉÉ¨ÉvÉÒ±É ºÉÆ¶ÉÉävÉxÉÉSªÉÉ Ênù¶ÉÉ     
        ¤É) ºÉÆ¶ÉÉävÉxÉÉiÉÒ±É Ê´É¹ÉªÉÉÆSÉÒ ÊxÉ´Éb÷, Ê´É¹ÉªÉÉSÉÒ ¯û{É®äú¹ÉÉ, ´É ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ   16 MÉÖhÉ  
PÉ]õEò-5 ºÉÆ{ÉÚhÉÇ {ÉÉ`ö¬Gò¨ÉÉ´É®ú +ÉvÉÉÊ®úiÉ ´ÉºiÉÖÊxÉ¹`ö |É¶xÉ       16 MÉÖhÉ  
------------------------------------------------------------------------------------------------ ---------------- 
ºÉèvnùÉÆÊiÉEò +ÆiÉMÉÇiÉ MÉÖhÉ  :  Dissertation ò        -20 MÉÖhÉ  
---------------------------------------------------------------------------------------------------------------- 
ºÉÆnù¦ÉÇOÉÆlÉ ºÉÚSÉÒ  

1) Ë½þnÖùºlÉÉxÉÒ ºÉÆMÉÒiÉ GòÊ¨ÉEò {ÉÖºiÉEò ¨ÉÉÊ±ÉEòÉ ¦ÉÉMÉ 1 iÉä 6 {ÉÆ. Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ºÉÆMÉÒiÉ |ÉEòÉ¶ÉEò EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ 
2) +Ê¦ÉxÉ´É ÊMÉiÉÉÆVÉ±ÉÒ, ¦ÉÉMÉ 1 iÉä 5 {ÉÆ. ®úÉ¨É¸ÉªÉ ZÉÉ.ºÉÆMÉÒiÉ ºÉnùxÉ, <±ÉÉ½þ¤ÉÉnù 
3) ¶ÉÉºjÉ {ÉÊ®úSÉªÉ, ¦ÉÉMÉ 1 iÉä 5 ½þÊ®úISÉÆpù ¸ÉÒ´ÉÉºiÉ´É, ºÉÆMÉÒiÉ ºÉnùxÉ <±ÉÉ½þ¤ÉÉnù. 
4) ¦ÉÉiÉJÉÆbä÷ ºÉÆMÉÒiÉ ¶ÉÉºjÉ {ÉÆ.Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
5) ºÉÆMÉÒiÉ {ÉÊ®ú¦ÉÉ¹ÉÉ- Ê´É´ÉäSÉxÉ {ÉÆ.¸ÉÒEÞò¹hÉ ®úiÉÆVÉxÉEò®ú, +ÉSÉÉªÉÇ, BºÉ BxÉ.®úiÉÆVÉxÉEò®ú ¡òÉébä÷¶ÉxÉ ¨ÉÖÆ¤É<Ç  
6) ®úÉMÉ Ê´ÉYÉÉxÉ, Ê´ÉxÉÉªÉEò¤ÉÖ́ ÉÉ {É]õ´ÉvÉÇxÉ. 
7) ºÉÆMÉÒiÉ ¶ÉÉºjÉ nù{ÉÇhÉ, ¶ÉÉÆiÉÒ MÉ´ÉvÉÇxÉ, ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
8) ºÉÆMÉÒiÉ ¶ÉÉºjÉ Ê´ÉVÉªÉxÉÒ – {ÉÆ.xÉÉ®úÉªÉhÉ ¨ÉÆMÉ¯û³ýEò®ú , º´É®ú ºÉÆ{ÉnùÉ Eåòpù EòÉäº]õÒ{ÉÖ®úÉ ¨ÉÉMÉÇ ÊºÉiÉÉ¤Éb÷Ô xÉÉMÉ{ÉÚ®ú.  
9) ºÉÆ{ÉÚhÉÇ Ê´É¶ÉÉ®únù ¶ÉÉºjÉ (iÉ¤É±ÉÉ) ºÉ¨ÉÒ®ú VÉMÉiÉÉ{É, ¨ÉvÉÖ®úÉVÉ {ÉÎ¤±ÉEäò¶ÉxÉ, {ÉÖhÉä.  
10) ºÉÆMÉÒiÉ ¶ÉÉºjÉ Ê´ÉYÉÉxÉ b÷Éì.ºÉÖÊSÉiÉÉ Ê¤Éb÷Eò®ú, ºÉÆºEòÉ®ú |ÉEòÉ¶ÉxÉ, 6-400 +¦ªÉnùxÉMÉ®ú, EòÉ³ýÉ SÉÉèEò ¨ÉÖÆ¤É<Ç  
11) ºÉÆMÉÒiÉ |É´ÉÒhÉ nùÌ¶ÉEòÉ {ÉÆ. xÉÉ®úÉªÉhÉ ±ÉI¨ÉhÉ MÉÖhÉä, ºÉÉvÉxÉÉ MÉÖhÉä 58 {ÉÖ®úÉ `öÉEÖò®ú ÊEò]õMÉÆVÉ <±ÉÉ½þ¤ÉÉnù  
12) MÉÖ®úiÉÖ®ú MÉÉ ±Éä ®úÉMÉ, |ÉÉä.MÉÖhÉ´ÉÆiÉ ¨ÉÉvÉ´É±ÉÉ±É ´ªÉÉºÉ, ´Éè¦É´É |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú. 
13) ´ÉºÉÆiÉ ºÉÖvÉÉ, b÷Éì.vÉxÉ¸ÉÒ {ÉÉÆbä÷, Ê´ÉtÉ Ê´ÉEòÉºÉ |ÉEòÉ¶ÉxÉ, xÉÉMÉ{ÉÚ®ú.  
14) ºÉÆMÉÒiÉ Ê´É¶ÉÉ®únù ´ÉÆºÉiÉ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
15) º´ÉÊEòªÉÉ {ÉÆ.MÉÖhÉ´ÉÆiÉ ¨ÉÉvÉ´É±ÉÉ±É ´ªÉÉºÉ, ´ªÉÉºÉ¨ÉÖxÉÒ ºÉÆºlÉÉxÉ, ®úÉªÉ{ÉÚ®ú.  
16) ¤ÉÆnùÒ¶ÉÒSªÉÉ ¤ÉÆÊnù¶ÉÒ {ÉÆ.näù́ ÉÒnùÉºÉ{ÉÆiÉ EòÉ³äý MÉȪ ûVÉÒ |ÉÉ.Eò¨É±É ¦ÉÉåbä÷ +¨É®úÉ´ÉiÉÒ.  
17) xÉÉnùEò¨É±É |ÉÉ.Eò¨É±É ¨ÉÖ ¦ÉÉåbä÷ ¨ÉÖ®ú±ÉÒvÉ®ú + ¦ÉÉåbä÷, +¨É®úÉ´ÉiÉÒ.  
18) ºÉÆMÉÒiÉ ºÉ¨ÉÉvÉÉxÉ b÷Éì.¨ÉvÉÚ ¶ÉÖC±ÉÉ, {ÉÉ`öEò {ÉÎ¤±ÉEäò¶ÉxÉ <±ÉÉ½þ¤ÉÉnù. 
19) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ (MÉÉªÉxÉ) ¶ÉÉºjÉ (ºÉèvnùÉÆÊiÉEò) |ÉÉ.b÷Éì.ºÉÉè.¨ÉÉÊxÉEò xÉÉ. ¨Éä½þ®äú ®úÉPÉ´É Êb÷º]ÅõÒ¤ªÉÖ]õ®ú xÉÉMÉ{ÉÚ®ú.  
20) +xÉÖ{É®úÉMÉÊ´É±ÉÉºÉ ¦ÉÉMÉ 1 , 2 EÖò¨ÉÉ®ú MÉÆvÉ´ÉÇ ¨ÉÉèVÉ |ÉEòÉ¶ÉxÉ, ¨ÉÖÆ¤É<Ç. 
21) Eò½þiÉ MÉÖÊhÉVÉxÉ, b÷Éì.ºÉÉvÉxÉÉ Ê¶É±ÉänùÉ®ú, Ê´ÉVÉªÉ |ÉEòÉ¶ÉxÉ xÉÉMÉ{ÉÚ®ú. 
22) {ÉÆ.Ê´É.xÉÉ.¦ÉÉiÉJÉÆbä÷ ªÉÉÆSÉä ºÉÆMÉÒiÉ¶ÉÉºjÉ +ÉÊhÉ ¤ÉÆÊnù¶ÉÓSÉÒ Ê¨É¨ÉÉÆºÉÉ, b÷Éì.¦ÉÉäVÉ®úÉVÉ ¤ÉÒ. SÉÉèvÉ®úÒ, ¨ÉäPÉ |ÉEòÉ¶ÉxÉ, +¨É®úÉ´ÉiÉÒ. 
23) ºÉÆMÉÒiÉÉVÉÇxÉ, b÷Éì.+SÉÇxÉÉ +Æ¦ÉÉä®ú +¨ÉäªÉ {ÉÎ¤±ÉEäò¶ÉxÉ, +EòÉä±ÉÉ.  
24) M´ÉÉ±½äþ®ú PÉ®úÉhªÉÉSÉä Ê¶É±ÉänùÉ®ú {ÉÆ.®úÉVÉ¦ÉèªªÉÉ iÉlÉÉ {ÉÆ.¤ÉÉ³ýÉºÉÉ½äþ¤É {ÉÖUô´ÉÉ±Éä b÷Éì.®úÉVÉäxpù näù¶É¨ÉÖJÉ  
25) ºÉÆMÉÒiÉ ËSÉiÉxÉ b÷Éì.¦ÉÉäVÉ®úÉVÉ ¤ÉÒ SÉÉèvÉ®úÒ xÉ¦É |ÉEòÉ¶ÉxÉ, +¨É®úÉ´ÉiÉÒ . 
26) ºÉÆMÉÒiÉ ºÉÊ®úiÉÉ,®ú¨ÉÉ ºÉ®úÉ¡ò Ê´ÉtÉÊxÉvÉÒ |ÉEòÉ¶ÉxÉ, Ênù±±ÉÒ.  
27) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ EòÉ <ÊiÉ½þÉºÉ =¨Éä¶É VÉÉä¶ÉÒ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
28) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ EòÉ <ÊiÉ½þÉºÉ, `öÉEÖò®ú VÉªÉnäù́ É ËºÉ½þ ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ. 
29) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ EòÉ <ÊiÉ½þÉºÉ ¶É®únùSÉÆpù {É®úÉÆVÉ{Éä, ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ.  
30) ºÉÆMÉÒiÉ ÊSÉÊEòiºÉÉ b÷Éì.ºÉiÉÒ¶É ´É¨ÉÉÇ, ®úÉvÉÉ |ÉEòÉ¶ÉxÉ, xÉ<Ç Ênù±±ÉÒ.  
31) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ ¶ÉÉºjÉ +Éè®ú ºÉÉèxnùªÉÇ¶ÉÉºjÉ, +xÉÖ{É¨É ¨É½þÉ®úÉVÉ Ë½þnùÒ OÉÆlÉ +EòÉnù̈ ÉÒ {ÉÆSÉEÖò±ÉÉ, ½þÊ®úªÉÉhÉÉ.  
32) ¦ÉÉ®úiÉÒªÉ ºÉÆMÉÒiÉ ¨Éä +xÉÖºÉÆvÉÉxÉ |ÉÊGòªÉÉ ¨ÉxÉÉä®ú¨ÉÉ ¶É¨ÉÉÇ, ½þÊ®úªÉÉhÉÉ Ë½þnùÒ OÉÆlÉ +EòÉnù̈ ÉÒ, {ÉÆSÉEÖò±ÉÉ ½þÊ®úªÉÉhÉÉ.  
33) ®úË´Épù ºÉÆMÉÒiÉ b÷Éì.+ÊxÉiÉÉ ºÉäxÉ 
34) ºÉÆMÉÒiÉ ¨ÉäxÉÖ+±É b÷Éì.¨ÉÞiªÉÚxÉVÉªÉ ¶É¨ÉÉÇ, BSÉ.VÉÒ |ÉEòÉ¶ÉxÉ Ênù±±ÉÒ.  
35) º´É®úÉlÉÇ®úÉ¨ÉhÉÒ, MÉÉxÉºÉ®úº´ÉiÉÒ ÊEò¶ÉÉä®úÒ +É¨ÉÉähÉEò®ú, ®úÉVÉ½ÆþºÉ |ÉEòÉ¶ÉxÉ, {ÉÖhÉä.  
36) ÊxÉ¤ÉÆvÉ ºÉÆMÉÒiÉ, ±ÉI¨ÉÒ xÉÉ®úÉªÉhÉ MÉMÉÇ, ºÉÆMÉÒiÉ EòÉªÉÉÇ±ÉªÉ, ½þÉiÉ®úºÉ.  

***** 
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SYLLABUS  PRESCRIBED  FOR  THREE  YEAR  P.G.  COURSE  IN

MASTER IN COMPUTER APPLICATION

CREDIT GRADE SYSTEM

SECOND YEAR

SEMESTER : FIRST

3 MCA 1 OPERATING SYSTEMS

Unit-I : Introduction: Operating System(OS) definition,  OS Evolution,
OS Components and Services. Process Concept, Process
Scheduling, Operations on Processes, Cooperating
Processes, Interprocess Communication, Threads Overview,
Multithreading Models, Threading Issues, Java Threads.

Unit-II : CPU Scheduling Concepts, Scheduling Criteria and
Algorithms. Process Synchronization: The Critical-Section
Problem, Synchronization Hardware, Semaphores, Monitors.
Deadlocks: Definition & Characterization, Deadlocks
Prevention, Avoidance, Detection and Recovery from
Deadlock.

Unit-III : Memory Management Background, Swapping, Contiguous
Memory Allocation Schemes, Paging, Segmentation.Virtual
Memory Management: Background, Demand Paging scheme,
Process Creation, Page Replacement Policies, Allocation of
Frames, Thrashing.

Unit-IV : File-System Interface; Directory Structure, File-System
Mounting, File Sharing & Protection. File-System Structure,
File-System Implementation. Directory Implementation,
Allocation Methods, Free-Space Management. File Recovery.

Unit-V : I/O Systems :Overview, I/O Hardware, Application I/O
Interface, and Kernel I/O Subsystem. Transforming I/O to
Hardware Operations. Disk Scheduling, Disk Management,
Swap-Space Management, RAID Structure.

Unit-VI : The Linux System; History, Design Principles, Kernel
Modules, Process Management, Scheduling, Memory
Management, File Systems, Input and Output, Interprocess
Communication, Network Structure & Security in Linux.

Text Book:
Avi Silberschatz , P.B.Galvin, G. Gagne  : “Operating System Concepts”
(Sixth Edition) John Wiley  & Sons Publication.

References:
i. A.S Tanenbaum “Modern Operating Systems” Pearson

Education.

ii. William Stallings “”Operating Systems” Prentice-Hall.
iii. D M Dhamdhere “Operating Systems” Tata McGraw-Hill.
iv. M Milankovic “Operating Systems” McGraw-Hill.

3 MCA 2 FILE STRUCTURES & DATA PROCESSING

UNIT I. Introduction : File structure design, File processing
operations : open, close, read, write, seek. Unix directory
structure. Secondary storage devices: disks, tapes, CD-ROM.
Buffer management. I/O in Unix.

UNIT II. File Structure Concepts : Field & record organization, Using
classes to manipulate buffers, Record access, Record
structures. File access & file organization. Abstract data
models for file access. Metadata. Extensibility, Portability &
standardization.

UNIT III. Data Compression, Reclaiming spaces in files, Introduction
to internal sorting and Binary searching. Keysorting.
Indexing concepts. Object I/O. Multiple keys indexing.,
Inverted lists, Selective indexes, Binding.

UNIT IV. Cosequential processing : Object-Oriented model, its
application. Internal sorting : a second look. File Merging :
Sorting of large files on disks. Sorting files on tapes. Sort-
merge packages. Sorting and Cosequential processing in
Unix.

UNIT V. Multilevel indexing : Indexing using Binary Search trees.
OOP based B-trees. B-tree methods Search, Insert and
others. Deletion, merging & redistribution. B*trees. Virtual
B-trees. VL records & keys. Indexed sequential file access
and Prefix B+trees.

UNIT VI. Hashing : Introduction, a simple hashing algorithm. Hashing
functions and record distributions. Collision resolution.
Buckets. Making deletions. Pattern of record access. External
hashing. Implementation. Deletion. Performance. Alternative
approaches.

Textbook :

Michael J.Folk, Bill Zoellick, Greg Riccard : File Structures : An Object-

Oriented Approach using  C++. (Addison-Wesley) (LPE)

References :

1. M.Loomis : Data Management & File Processing (PHI)
2. O.Hanson  : Design of Computer Data Files McGraw-Hill (IE).
3.   D. E. Knuth  :“The Art of Computer Programming” Volume-3. Addison

Wesley Pub.
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3 MCA 3 JAVA PROGRAMMING

Unit I: Java Basics: Program Components, Compilation cycle.
Introduction to Applet and Application, Data types and
Variables, Operators: Arithmetic, relational, Assignment
operators. Control statement: Selection statement: if, nested
if, switch statement. Repetition statements: while, do-while,
for, nested loops.

Unit II: Introducing classes, class fundamentals, declaring objects,
methods, class data, & instance data, constructor, this
keyword, access control, Inheritance, Polymorphism,
Abstract classes and Interface, Packages. Introduction to
String and String Buffer classes, Math class. Arrays: Basics,
One - & Multi-dimensional, Array of Objects, Passing array
to methods.

Unit-III: Exception handling: Exception types, uncaught Exceptions,
using try and catch, throw, throws, finally clauses, multiple
catch clauses, Built-in Exceptions. Multithreaded
programming: Java thread model, creating a thread, creating
multiple threads, thread priorities & synchronization.

Unit IV: Java I/O:  Stream classes, Byte Stream & Character Streams:
Input stream, Output stream, File Input stream, File Output
stream, Data Input stream, Data Output stream, PrintWriter,
The Applet class and its various methods, Passing
parameters to applets. transient & volatile modifiers, using
instanceof, using assert.

Unit-V: Event handling: Event handling mechanisms, Delegation
Event model, Event, Event sources & EventListeners, Event
Classes, Event Listener Interfaces., Using delegation Event
model: Handling mouse events, handling Keyboard events,
Adapter classes, Inner classes, anonymous inner classes.

Unit-VI: Introduction to AWT, AWT classes, Window fundamentals,
working with frame windows, Button, TextField, Label.
Working with Graphics, Working with colors, AWT controls,
Fundamentals: Adding and removing controls, responding
to controls. Layout managers.

TEXT BOOK:

Herbert Schildt: The Complete Reference Java 2   (5/e) (Tata-

McGraw Hill)

3MCA7 JAVA Programming Lab.

REFFERENCES

1) Liang   “A Text Book of Java Programming” 2/e (PHI).

2) Dietel & Dietel “Java How to Program “ Pearson Education.

3) Horstmann & Cornell “Core Java 2 “ Vol-1. Sun Microsystems.

4) S. Chavan  “Programming  in Java” Shroff Pub.

3 MCA 4 COMPUTER NETWORKS

UNIT – I Introduction: Brief history of computer networks & Internet,
Layered architecture, Internet protocol stack, Network
entities & layers, Application layer: Principles of protocols,
HTTP, FTP, SMTP and DNS protocols.

UNIT – II Transport layer: services & principles, multiplexing &
demultiplexing applications, UDP, principles of reliable data
transfer, TCP details, principles of congestion control, TCP
congestion control.

UNIT – III Network layer: network service model, routing principles,
hierarchical routing, Internet Protocol (IP) & ICMP details,
Routing in the Internet, Router internals, IPV6.

UNIT – IV Link layer: Introduction, services, multiple access protocol,
LAN addresses & Address Resolution Protocol, Carrier
Sense Multiple Access / CD, Point-to -Point Protocol details.

UNIT – V Network security issues, principles of cryptography,
authentication & authentication protocol, version, integrity:
digital signatures, message digests, hash function algorithm,
key distribution & certification, secure e- mail.

UNIT – VI Network Management: Basic principles, infrastructure for
network management, The Internet Network –management
framework: SMI, MIB, SNMP details, security and
administration, ASN 1, Firewalls: Packet filtering and
Application gateway.

TEXT BOOK:

1. James F. Kurose & K W Ross: Computer Networking, Pearson
Education (LPE)

REFERENCES:

1. Douglas E. Comer:  Computer Network & Internet,  Addison Wesley.

2. Andrew S. Tanenbaum : Computer Networks,     PHI (5E)

3. Leon Garcia & Widjaja: Communication Networks,    TMH

4. William Stallings: Data & Computer Communication, Pearson
Education.

3 4



3 MCA 5COMPUTER ORIENTED OPTIMIZATION TECHNIQUES

 Unit I:      Introduction, Classification of problems, OR mathematical
modeling, Dynamic programming, Investment problem,
Equipment replacement, stage coach.

Unit II: Linear Programming: Introduction, concept of linear
programming model, development of LP model, simplex
method, Big M method, Duality theory, dual simplex method,
Two phase method.

Unit III: Transportation & Assignment problem: Introduction to
transportation problem, mathematical model, types of
transportation problem, Optimization techniques for
transportation problem , methods to find basic solution,
Northwest Corner cell method, Least cost cell method, Vogal

Approximation method, optimizing the basic feasible solution

using U-V method. Assignment Problem: Introduction, zero-
one programming model for Assignment problems, type of
assignment problems.

Unit IV: Introduction to sequencing problem, Two machine, N job
three machine sequencing problem, Introduction to Integer
Programming, cutting plan Algorithm, branch & bound
techniques, zero-one Implicit enumeration algorithm.

Unit V: Probability OR Model: Basic probability statistical concepts,
Introduction to decision theory-minimax decision procedure,
Bayes decision procedure with & without data, Regret
function versus loss function

Unit VI:       Introduction to  Game Theory: minimax, maximum, pure
strategies, mixed strategies & expected payoff, solution of
2x4 games, mx2 games, Brown’s Algorithm. Introduction to
PERT Network, ET, TE, TL ,SE, critical path, probability of
completing events on schedule.

TEXT BOOKS :

1. B.E Gillelt , Introduction to Operation Research  TMH Edition

2. R.Panneerselvam  “Operation Research”  PHI.

References :

1. J.K. Sharma “ Operation Research” (2/e) Macmillan.

2. S.S. Rao   Optimization Theory & Application     Wiley

3 Tata Hamdy, “ Operations Research- An Introduction” (5/e), PHI.

4.  Taha H. A. “Operation Research”  Macmillan.

3 MCA 6  F.S.D.P. - Lab
Laboratory : Programing project as given in the textbook should be
implemented for each unit, and a project report (journal) should
be submitted. Programming project should span over Chapters 1,2,4,6,7,8,9,10
and 12. This lab should be preferably based on Unix/Linux system.

3MCA7 JAVA  PROGRAMMING  LAB

LIST OF PROGRAMS

The sample list of program is given below. This list can be used as
guide line for problem statements but the scope of the laboratory
should not be limited to the same. Aim of the list is to inform about
minimum expected outcomes.

S. No Name of Program

1 Write a Java application to print a given format *  *  *  *

  *  *  *

    *  *

      *

2 Design an Applet to Draw a String inside a Pentagon with specified
font and color

3 Write an Java application for Loan Calculator

4 Write an Applet that accepts the user name via Text Field object.
When user presses the Enter Key the Applet displays a “Welcome
<user name>” with <user name> replaced with actual name

           entered by user.

5 Write an Applet that displays a BMI of a person given his or her
weight in Kilogram and height in  Meters  .

6 Write an Application program in Java using Switch statement to
print A-Z, a-z, 0-9 by inputting  ASCII value of first character

7 Write an application in Java which reads a string from user as a
command line argument and checks  the string  for vowels, and
when the vowel encounters it append the word “egg” before each
vowel

8. Write an application in Java to design “Simple Calculator”

9 Write an application in Java which creates an AddressBook class
which manages collection of  Person object and allows programmer
to add, delete, search a Person object in the Address Book

10 Write an application in Java which reads and writes User defined
Byte Array from and to a file using Low Level File I/O.

11 Write an application in Java which creates a File menu on Frame
with menuItem  “DialogBox”.

When user clicks on menu Item one Dialog Box will appear on the
Frame with one TextField and two Buttons “OK” and “CANCEL”.

5 6



After entering the data in the TextField and clicking the OK  Button
Dialog Box closes and data will appear on a Frame Window and
when presses CANCEL  Button Dialog Box closes and control comes
back on Frame Window

12 Write an application in Java which return current x,y coordinates
when any mouse button is Pressed and draws freehand drawing
when mouse is Dragged.

3MCA 8  C.O.O. T-Lab Based on 3MCA5

3 MCA 9 COMPUTER LAB- III

This laboratory is based on Operating systems. The laboratory may be
based either on Windows or Linux.

Minimum Eight (08) of the following laboratory assignments should be
completed and submitted in the form of journal. The external examination
shall be based on the programming assignment of  any of these modules
with via-voce.

i. Managing multiple processes/tasks.

ii.        Writing Multithreaded Software.

iii.        Manipulating Kernel Objects.

iv.       Thread Synchronization.

v.        Interprocess Communication.

vi.      Memory Management.

vii.     File Systems & Directories

viii.    File Accessing

ix.      Network Programming

x.       I/O Programming & Device Drivers.

Text-books:

i. Gary Nutt: “ Operating System Projects Using Windows-NT” (Pearson
Education)

ii. D.P.Bovet & M. Cesati “ Understanding the LINUX Kernel” (3/e)
O’Reilly, Shroff Publishers.

*******

SECOND YEAR

SEMESTER : SECOND

4 MCA 1 DATABASE MANAGEMENT SYSTEMS

Unit-I: Database System Applications, Database Systems versus
File Systems, View of Data, Data Models,  Database
Languages, Database Users and Administrators, Transaction
Management, Database System Structure, Application
architectures, History of Database Systems. Entity-
Relationship Model, Basic Concepts, Constraints, Keys,
Design Issues, Entity-Relationship Diagram, Weak Entity
Sets, Extended E-R Features, Design of  an E-R Database
Schema, Reduction ofan E-R Schema to Tables.

Unit-II: Relational Model: Structure of Relational Databases, The
Relational Algebra,  Extended Relational-Algebra Operations,
Modification of the Database, Views, The Tuple Relational
Calculus, The Domain Relational Calculus, SQL: Basic
Structure, Set Operations, Aggregate Functions, Null Values,
Nested Subqueries, Views.

Unit-III: Integrity and Security, Domain Constraints, Referential
Integrity, Assertions, Triggers, Security and Authorization,
Authorization in SQL, Encryption and Authentication,
Relational-Database Design:, First Normal Form, Pitfalls in
Relational-Database, Design, Functional Dependencies,
Decomposition,  BCNF, Third, Fourth and more Normal
Forms, Overall Database Design Process.

Unit-IV: Query Processing: Overview, Measures of Query Cost,
Selection Operation, Sorting, Join Operation, Other
Operations, Evaluation of Expressions, Query Optimization:
Overview, Estimating Statistics of Expression Results,
Transformation of Relational Expressions, Choice of
Evaluation Plans, Materialized Views.

Unit-V: TRANSACTIONMANAGEMENT: Transaction Concept,
Transaction State, Implementation of Atomicity and
Durability, Concurrent Execution, Serializability,
Recoverability, Implementation of Isolation, Transaction
Definition in SQL, Testing for Serializability.

Unit-VI: Concurrency Control: Lock-Based Protocols, Timestamp-
Based Protocols, Validation-Based Protocols, Multiple
Granularities, Multiversion Schemes, Deadlock Handling,
Insert and Delete Operations Weak Levels of Consistency,
Concurrency in Index Structures. Recovery System, issues
& solutions.
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TEXT BOOK:

Korth, Sudarshan : Database System Concepts , McGraw Hill, 4th  Edition

REFERENCES:

1. Raghu Ramkrishnan :Database System (TMH)

2. C.J.Date : Database System, 7th  ed,.(Pearson Education)

3. Connolly & Begg, : Database System, Low Price Ed. (Pearson

Education)

4. Navathe & Elmarsi , Fundamentals of Database Systems. 4/e (Pearson

Education).

4 MCA 2 CLIENT SERVER COMPUTING

UNIT-I Networking in Java: Basics, Socket Overview, Client/Server
concepts, Proxy servers, Internet addressing, Java
Networking classes & interfaces, InetAddress, TCP/IP Client
sockets, URLConnection, TCP/IP Server sockets. Creating
TCP client/server.

UNIT-II Java Database Connectivity, JDBC Concepts, JDBC API,
DriverManager, Connection, Statement and ResultSet classes
with relevant methods. Prepared & callable statements,
Handling queries, inserts, deletes and updates to database.
Displaying the query results.

UNIT III Introduction to XML; Writing XML, Well-formed XML
documents, creating a DTD, Elements, Attributes & Entities
definitions.Validation of documents, XML schema. Defining
simple & complex types. Namespaces, schemas and
validation. DOM & SAX programming models, Cascading
Style Sheets (CSS) & XML.

UNIT IV Servlets in Java; Servlet structure & lifecycle. Servlet API
basics, Various classes & interfaces. Servlet requirements,
writing. Running and debugging of Servlets, Concepts of
Cookies, Servlets & cookies. State and session management
with Servlet API. Server side includes and request forwarding.
Servlet chaining. Jdbc Servlets.

UNIT V Remote Method Invocation (RMI): Object serialization in
Java, Concept of remote object, Architecture of RMI
application, Java RMI package, classes & Interfaces, Client/
Server application using RMI, RMI Servlets, RMI-JDBC
Servlets.

.UNIT VI Introduction to JSP; Simple JSP concepts, Request-time
expressions. Advanced JSPs: Scripts. conditionals, loops,
Try/Catch. Concept of Beans, Properties, Bean instances &

serialization; Bean Scopes, Writing Beans, Introspection,
Beans & Scriplets..

Books:

1. Dustin R Callaway: Inside Servlets Pearson Education (LPE)

2. XML   Related Technologies and Programming in Java by IBM EEE
(PHI).

3. Larne Pekowasky: Java Server Pages, Pearson Education (LPE)

4. Dietel & Dietel: WWW: How To Program, Pearson Education (LPE)

5. Dietel, Nieto, Lin, Sadhu : XML: How to Program, Pearson Education.

6. Horstmann & Cornell “Core Java 2” Vol-1 & Vol. II., Sun
Microsystems.

4 MCA 3 MULTIMEDIA TECHNOLOGIES

UNIT I. Multimedia Authoring and Data Representations:
Introduction. Components of Multimedia. Hypermedia and
Multimedia. Overview of Multimedia Software Tools,
Multimedia Authoring, VRM. Graphics and Image Data
Representations: 1- Bit Images, 8-Bit Gray-Level Images, 24-
Bit Color Images, 8-Bit Color Images, Color Lookup Tables,
Popular Image File Formats.

UNIT II. Color in Image and Video Color Science, Color Models in
Images, Color Models in Video. Fundamental Concepts in
Video: Types of Video Signals, Component Video, Composite
Video, S-Video, Analog Video, NTSC Video, PAL Video,
SECAM Video, Digital Video.

UNIT III. Basics of Digital Audio: Digitization of Sound, Digitization,
Nyquist Theorem, Signal-to-Noise Ratio (SNR), Signal-to-
Quantization-Noise Ratio (SQNR), MIDI: Musical Instrument
Digital Interface. Hardware Aspects of MIDI, Structure of
MIDI Messages, General MIDI, MIDI-to-WAV Conversion.

UNIT IV. Multimedia Data Compression: Lossless Compression
Algorithms: Basics of Information Theory, Run-Length
Coding, Variable-Length Coding , Dictionary-Based Coding,
Arithmetic Coding, Lossy Compression Algorithms:
Introduction, Distortion Measures, Quantization, Uniform
Scalar Quantization, No uniform Scalar Quantization, Image
Compression Standard: The JPEG Standard.

UNIT V. Basic Video Compression Techniques: Introduction, Video
Compression Based on Motion Compensation, Search for

9 10



Motion Vectors, H.261 Encoder and Decoder, MPEG-1,
Motion Compression in MPEG-1, MPEG-2, Supporting
Interlaced Video, MPEG-2 Scalabilities, Other Major
Differences from MPEG-1.

UNIT VI. Basic Audio Compression Techniques: ADPCM in Speech
Coding, Vocoders, Phase Insensitivity, Channel Vocoder,
Format Vocoder, Linear Predictive Coding. Audio
Compression: Psychoacoustics, Equal-Loudness Relations,
Frequency Masking, Temporal Masking, MPEG Audio,
MPEG Layers, MPEG Audio Strategy, MPEG Audio
Compression Algorithm.

Text Book:

Ze-Nian, Li, Mark S. Drew “Fundamentals of Multimedia” (Pearson

Education)

References:

1. Rajan Parekh “Principles of Multimedia “ (Tata McGraw-Hill)

2. S.J. Gobbs & D.C. Tsichritzis “Multimedia Programming”. Addison
Wesley 1995

3. P.W. Agnew & A.S. Kellerman “Distributed Multimedia”. ,  Addison
Wesley 1996

4. F. Fluckiger,” Understanding Networked Multimedia”. Prentice-Hall
1995

4 MCA 4 ELECTRONIC COMMERCE

UNIT-I History of e-commerce, Advantages & disadvantages of e-
commerce, Indian business context, IT Act 2000, E-business
models: based on the relationship of transaction Parties &
Transaction Types. Examples of various e-business models
in practice.

UNIT-II Enabling technologies of the WWW, Internet client/server
applications, Networks & Internet, Software agents, ISPs, E-
Marketing: Identifying Web Presence Goals, Browsing
Behavior Model, Online marketing, E-advertising, E-
branding, Marketing strategies.

UNIT-III E-security: security on the Internet, E-business risk
management issues,. E-Payment systems: digital payment
requirements, digital-token-based e-payment
systems,classification of new payment systems,properties
of E-cash, Cheque paymentsystem, risk & e-payment system,
Designing of e-payment system, digital signature.

UNIT-IV E-customer relationship management, E-CRM solutions, E-
CRM toolkit, Typical business touchpoints, CRM &
workflow automation. E-Supply chain management: supply
chain, E-logistics, examples of smart chains, ways to reduce
inventory, E-SCM advantage & benefits, E-Supply chain
components, architecture and trends in E-SCM.

 UNIT-V E-Strategy: Information & Strategy, Virtual value chain,
seven dimensions of e-commerce strategy, Value chain & E-
strategy, Planning the e-commerce project, E-commerce
strategy & knowledge management. E-business
strategies,data warehousing and data mining.

UNIT-VI Mobile commerce: Growth & success, wireless applications.
Technologies for mobile commerce, origin of WAP, WAP
programming model, Wireless technologies, Different
generations in wireless technologies, security issues to
cellular technologies, M-Commerce in India.

Text Book:

P.T .Joseph, S.J.  “E-Commerce: An Indian Perspective” (2/e) (PHI)

Reference Books

1. Trepper C. “E-commerce Strategies” Prentice-Hall.

2. Thakkar M.  “E-commerce Applications using Oracle8 & Java”
Prentice-Hall.

3. Bill Brogden & Chris Minnick “Java Developers’ Guide to E- Commerce
with XML & JSP” (BPB).

4. D. Minoli & E. Minoli: Web Commerce Technology Hand Book (TMH).

4 MCA 5   ELECTIVE -I

(1) COMPUTER GRAPHICS

Unit I : An overview of Computer Graphics and Graphics System :
Video display devices, Raster-Scan systems, Random-Scan
systems, Graphics monitors and workstations, input devices,
hard copy devices, Graphics software..

Unit II : Output primitives : Point and Lines, Line drawing algorithms,
loading the frame buffer, line function, circle and ellipse
generating algorithms, curves, parallel curves algorithms,
Pixel addressing, filled-area primitives , functions, Cell array,
character generation.

Unit III: Attributes of output primitives : Line and curve attributes,
color and grayscale levels, area fill attributes. Character
attributes, bundled attributes, antialiasing.
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Unit IV: 2-D geometric transformations : basic transformations, matrix
representations,composite transformations, other
transformations, transformations between coordinate
systems, affine transformations, transformation
functions,Raster methods for transformations. Two-
Dimensional viewing : viewing coordinates, Window-to-
viewport coordinate transformation, viewing functions,
clipping : point, line, polygon, curve, text, exterior.

Unit V : Structures and hierarchical modeling : concepts, editing
structures, basic modeling concepts, hierarchical modeling,
GUI and interactive input methods : the user dialogue, input
of graphical data, functions, initial values for input device
parameters, interactive picture - construction techniques,
virtual reality environments.

Unit VI: Three dimensional concepts : display methods, graphics,
Bezier curves and surfaces, B-spline curves and surfaces,
Beta-splines, three dimensional  geometric and modeling
transformations : translation, rotation, scaling, three
dimensional viewing : viewing pipeline, viewing coordinates,
projections.

TEXT BOOK :
D. Hearn, M.P.Baker : Computer Graphics, II edition (Pearson Education)

REFERENCES :

1) F.S.Hill : Computer Graphics Using Open GL, II edition (Pearson
Education)

2) W.M.Newman & R.F.Sproul : Principles of Interactive Computer
Graphics, 2/e, (McGraw Hill)

3) F.S.Hill : Computer Graphics (Macmillan)

4) Harington : Computer Graphics (McGraw Hill)

4 MCA 5 ELECTIVE-I

(2) MODELING & SIMULATION

UNIT – I System Models and System studies: Basic concepts of
systems and system modeling static and dynamic/physical
and mathematical models-principles used in modeling-
corporate models- analysis, design and postulation of
system.

  UNIT – II Basic Concepts and continuous system : Techniques used-
distributed log models and cobweb models continuous
system Model- Analytical equations and methods of

obtaining solutions –analog and hybrid computers and
simulations CSSLS examples of different continuous system

UNIT – III System dynamics, probability concepts and basic principles
of discrete simulation Growth and decay models system
dynamics diagrams examples-stochastic Process-probability
functions and their evaluation-random number generation–
rejection  method-comparison of Monte-Carlo method and
stochastic simulation-examples.

UNIT – IV Simulation of Queuing System and PERT Network

Simulation of Queuing system: Rudiments of queuing theory,
simulation of a single server  queue, simulation of a two
server queue, simulation of more general queues. Simulation
of a   PERT Network: Network model of a project, Analysis of
an activity network, critical path

UNIT – V       Simulation of Inventory Control & Forecasting Design and
Evaluation of  Simulation Experiments Inventory Control and
Forecasting: Elements of inventory theory, more Complex
inventory models, simulation example=1,Generation of
Poison and Erlanger variates, Simulation example- 2,
Forecasting and regression  Analysis. Design and Evaluation
of simulation Experiments:  Length of  Simulation runs,
variance reduction techniques, Experimental layout,
Validation,  summary and conclusion.

UNIT – VI Simulation of Languages and Introduction to GPSS

      Different special purpose languages used for continuous
and discrete systems and comparison –factors affecting  the
selection of discrete system simulation languages-
comparison of   GPSS and SIMSCRIPT.  A detailed study of
GPSS with examples.

TEXT BOOKS:

1. Geoffrey Gordon “System Simulation”, II Edition, PHI Pvt.Ltd., New
Delhi- 1987.

2. Narsingh Deo, “System Simulation with Digital Computers” PHI
Pvt.Ltd.,New Delhi.

REFERENCES:

1. Shannon R.E.,”System Simulation: The Art of Science”  Prentice
Hall,Englewood Cliffs,NY,1975.

2. Hugh j. Watson, John H. Blackstone ,Jr., “Computer Simulation” 2nd
Edition, John Wiley & Sons.

3. James A. Payne “Introduction to Simulation: Programming Techniques
and Methods of Analysis” McGraw Hill.
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4 MCA 6  DATABASE MANAGEMENT SYSTEMS LABORATORY

The sample list of programs based on ORACLE or MY SQL is given
below. Aim of the list is to inform about minimum expected outcomes.

1. Consider the employee database, where the primary keys are
underlined & Write the Queries using following clauses & also
retrieve the data from the given database.

Employee (employee-name,street,city)

Works (employee-name,company-name,salary)

Company (company-name,city)

Manages(employee-name,manager-name)

I) Order By   II) Between   III)  Group By   IV) Having

2. Consider the above database & perform the different Join Operations
which are   as follows.

I) Inner Join   II) Left Outer Join  III) Right Outer Join  IV) Full Outer
Join

3. Consider the above database & Perform the different Set Operations
Which are as follows.

I) Union   II)  Intersect  III)  Except/Minus

4. Consider the above database & perform the all Aggregate Functions.

5. Write an assertion for the bank database to ensure that the assets
value for the ‘perryridge’ branch is equal to the sum of all amounts
lent by the ‘perryridge’ branch.

Customer(customer-name, customer-street, customer-city)

Branch(branch-name, branch-city, asstes)

Loan(loan-number,branch-name,amount)

Borrower(customer-name,loan-number)

Depositor(customer-name, account-number)

Account(account-number,branch-name,balance)

6. Write an  SQL trigger to carry out the following action: On delete of
an account, for each owner of the account, check if the owner has
any remaining accounts, and if she does not, delete her from the
depositor relation.

7. Consider the above Bank database & write the SQL queries for the
following views:

i) A view containing the account numbers the customer names for
all accounts at the deer park branch. ii) A view containing the names
and addresses of all customers who have an account with the bank,
but do not have a loan.

8. Mini Project Using Oracle 9i & VB6 / VB.Net.

4 MCA 7 CLIENT SERVER COMPUTING  LAB

 LIST OF PROGRAMS

The sample list of program is given below. This list can be used as
guide line for problem statements but the scope of the laboratory
should not be limited to the same. Aim of the list is to inform about
minimum expected outcomes.

1 Write programs to study concept of client-Server system, working of
Client, working of Server and kinds of Client- Server using Java Sockets.

2. Write programs to study concept of JDBC, connect to database, insert
a row into a table through JDBC, query the table(s), and display the
result of query through JDBC.

3. a) Introduction to Servlet that describe the Servlet Life cycle with
various Http methods, Advantages of Servlet user CGI.

b) Write a simple Servlet oriented program to print “Hello World” on
a client machine. Repeat this with RMI-servlet.

4. Write a program to create cookies that accepts Personal information in
a Form from the user and whenever the user clicks “Submit” button
cookie will be sent and when the user retrieves cookie from his site the
values sent in the cookie should be display on the HTML page

5. (a) Write a program to design and implement customer Registration
system which allows you (Customers) to register them with your
site. The data is captured by Servlet and stored in the database
using JDBC.

(b) Repeat this exercise with RMI.

6. (a) Write a program using Session that selects the programming
language and when Submit button is clicked a page with Session
information gets displayed along with the information for selecting
another language and other  to get recommended books which
displays the requested page when clicked.

(b) Repeat this exercise with RMI.

7. Write programs  to create a DTD for Library System, DTD for e-
commerce application.

8. Write a program to create a Bean that will create a Rectangle with color
property in it and set its various properties like Height, width etc.

9. Write a program to implement the program for Quiz using JSP.

10. Implement one mini Project using Servlets, Cookies, JDBC, JSP.

4 MCA 8 MULTIMEDIA  TECHNOLOGIES LABORATORY:

Minimum Eight experiments/programming assignments must be
completed based on the respective syllabus covering each of the units.
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THIRD YEAR

SEMESTER : FIRST

5MCA1    ARTIFICIAL INTELLIGENCE

UNIT I. Introduction to Artificial Intelligence: Overview of Artificial
Intelligence. Knowledge : General concept, Introduction to
LISP : Syntax and numerical functions. Basic list manipulation
function in LISP. Functions, predicates and conditional Input,
output and local variables, iteration and recursion. Property
list and arrays.

UNIT II. Knowledge representation - I: Syntax and symantics for
propositional logic. Syntax and symantics for FOPL.
Properties of Wffs. Conversion to clausal form. Inference
fuels. The resolution principle, Nondeductive inference
methods. Representation using rules.

UNIT III. Knowledge representation - II: Truth maintenance system.
Default reasoning and closed world assumption. Predicate
completion and circumscription, model and temporal logics.
Overview of object oriented systems, object classes
messages and methods, simulation examples using OOS
program.

UNIT IV. Knowledge organization and manipulation: Preliminary
concept, Examples of search problems, Uniformed and blind
search. Informed search. Searching AND-OR graphs,
structure used in matching. Measures for matching: distance
matrices, qualitative measures, similarity measures. Partial
matching, Indexing and retrieval technique, Integrating
knowledge in memory. Memory organization system.

UNIT V. Knowledge Acquisition : General concept in knowledge
acquisition, Learning by induction. Analogical and
explanation based learning : Analogical learning and
reasoning, Explanation and learning.

UNIT VI. Expert system : Expert system architectures : Introduction,
Rules based system architecture. Nonproductive system
architecture, Dealing with uncertainty. Knowledge
acquisition and validation. Knowledge system building tools.

Text Book:
1. Patterson D.W.; “Artificial Intelligence and Expert Systems”,  PHI

Reference Books :
1. P.H.Winston, “Artificial Intelligence,” Addison- Wesley

Publication Company II Edition, 1984.

17 18

4 MCA 9 E Commerce Laboratory: The lab shall be based on the
following programming-cum-development assignments:

 i. A catalog in XML. ii. Presenting the catalog online. iii. Filling a shopping
cart.

iv. Billing & Order confirmation. v. Online catalog upkeep.

vi. Using surveys to know the customers.  vii. News on the e-commerce
sites.

Text-book for 4MCA 9 labs is:

Bill Brogden & Chris Minnick “Java Developers’ Guide to E-Commerce
with XML & JSP” (BPB).

4 MCA 10 Seminar
The seminar should be based on the recent trends in computing

and the applications. Each student should carry out the literature survey

through Internet to identify the current trends in computer applications.

The survey should culminate into an application that truly reflects the use

of computing in that domain. The seminar report should be prepared based

on the technical aspects of the application rather than the description of

application.

The candidate shall deliver the seminar for minimum fifteen

minutes followed by the question answer session. The marks distribution

for the seminar shall be as follows:

Seminar Report Seminar Presentation
Contents Format Topic     English      Presentation Question  Atten-

Coverage   Communi-  Style Answer  dance
    cation Session   in all the

seminar
sessions

      05      05     05        05           05                    15 10
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2. F.Holtz, “LISP-The language of Artificial Intelligence,” TAB Books
Inc. Blue Rodge Summit. PA17214, 1985.

3. Peter Jackson, “Introduction to expert systems, “Addison-
Wesley Publishing Company, 1986.

4. D.W.Rolston, “Principles of Artificial Intelligence and Expert
Systems Development,” McGraw Hill International Edition, 1988.

5. E.Rich, K.K.Knight, “Artificial Intelligence,” Tata McGraw Hill,
New Delhi, 1991.

5MCA2 SOFTWARE PROJECT MANAGEMENT

UNIT I. Evolving role of Software. Software crises & myths. Software
Engineering. Software process & process models : Linear
sequential, prototyping, RAD, Evolutionary Product &
Process. Project management concepts : People, Product,
Process, Project. WSHH principle, critical practice.

UNIT II. Measures, Metrics & Indicators. Metrics in process & project
domains-software measurment, Metrics for software quality,
small organization. Software projects Planning : Scope,
resources, estimation, decomposition technique, Tools.
Software risks : identification, risk projection,refinement &
RMMM plan.

UNIT III. Project Scheduling : Concepts. Peoples Efforts. Task set, Task
network. Scheduling. EV analysis, Project Plan. Software
quality concepts. SQ Assurance, Software reviews, technical
reviews, software reliability, ISO 900 L, SQA Plan. SCM
process. Version control. SCM standard.

UNIT IV. System engineering : Hierarchy, Business Process & Product
engineering : Overviews. Requirement engineering, System
modeling. Requirement analysis. Analysis principles.
Software prototyping. Specification. Design Process. Design
Principles & Concepts. Effective modular design. Design
model & documentation.

UNIT V. Software architecture, Data Design, Architectural styles,
Requirement mapping. Transform & Transaction mappings.
User-interface design : Golden Rule. UTD, Task analysis &
modeling, ID activities, Tools, design evaluation. Component
level design : Structure programming, Comparison of design
notation.

UNIT VI. Software testing fundamentals ; test case design, Whitebox
testing. Basis path, control structure-, Blackbox-Testing, &
for specialized environments. Strategic approach to S/W
testing. Unit testing, integration testing, validation
testing,system testing. Debugging. Technical metrics for
software.

Textbook :

Pressman Roger. S. : Software Engineering, A Practitioner’s Approach

TMH.

References :

1. Somerville : Software Engineering (Addison-Wesley) (5/e)

2. Fairly R. : Software Engineering (McGraw Hill)

3. Davis A. : Principles of Software Development (McGraw Hill)

4. Shooman, M.L. : Software Engineering (McGraw-Hill)

5MCA3 SYSTEM ADMINISTRATION AND SECURITY

UNIT I. Introduction to network secrity, passive and active attacks,
authentication, integrity, access control, The model of
internetwork security, internet standards : the internet society
and RFC publications (Request for comments.)

UNIT II. Cryptography : Encryption principles and various algorithms,
standardization process, key distribution, public key
cryptography and message authentication, digital signature.

UNIT III. Network security applications : Kerberos, X.509 directory
authentication services, e-mail security PGP (Pretty Good
Privacy) operational description. MIME (Multipurpose
Internet Mail Extensions), S MIME (Security/Multipurpose
internet mail extensions) functionality.

UNIT IV. IP Security : Overview, IP security architecture,
Authentication header, Web Security : Web security
requirements, secure socket layer SSL, Transport layer
security TLS, Secure electronic transactions TES.

UNIT V. Network Management Security : Basic concepts of SNMP,
Network management architecture and protocol architectures,
proxies, services, SNMPv1 authentication service, access
policy and proxy service, SNMPv2 architecture, message
processing and user security model, view based access
control.

UNIT VI. System Security : Intruders, Intrusion technologies, password
protection, password selection strategies, Intrusion detection,
viruses and related threats : Nature of viruses, types, micro
viruses and various antivirus approaches. Firewall :
Characteristics, types of fire walls, Firewall configuration,
Trusted systems, data access control, the concept of the
trusted systems.

Text Book :

         Network Security Essentials - William Stallings (Pearson Edu. Asia)
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Reference Books :

1. Security for Telecommunication and Network management by

Moshe Rozenbit (PHI)

2. Internet Security Protocols - Protecting IP Traffic, by Uyless

Black (Pearson Edu. Asia)

5MCA4 MANAGEMENT INFORMATION SYSTEMS

UNIT-I MIS concepts, definition, Role, Impact of MIS, MIS and
computers, MIS and academics, MIS support to Management,
Role and importance of management. MIS and process of
management MIS in orgn structure and strategic management
business.

UNIT-II Basics of MIS : Decision making, Decision methods,
behavioral concepts, organizational decision making, MIS
and decision making concepts, Information; concepts and
classification, Methods of data and information collection:
value of information, organization and information. Human
as an information processor. Development of MIS and choice
of IT.

UNIT-III Applications of MIS : Applications in manufacturing sector,
applications in service sector, Introduction to service, sector,
Creating a destructive services, MIS applications in service
industries and role of MIS in source industries. DSS:
Concepts and philosophy, deterministic systems and
knowledge based expert systems. MIS and role of DSS. MIS
in Enterprise Management System.

UNIT-IV Technology in MIS : Data processing, Transaction
processing, Application processing, Information System
processing, TQM of IS. DBMS: Object Oriented
Technologies, client Server Arch. And MIS.

UNIT-V MIS and Networks : Network Topology, LAN, Data
Communication, ATM Technology, Business Process
Reengineering:Introduction BP, Process Model of
organization, Value stream model, Delays in BP, Relevance of
IT, MIS and BPR.

UNIT-VI MIS and Datawarehouse : Architecture, Design and
Justification of datawarehouse, organization. Management
and implementation of data -warehousing, E-Business:
Models, WWW, E-payment, security in E-business, MIS and
E-business.

Text Book :

W. S. Jawadekar : Management Information System (II

Edition), (TMH)

Reference Book :

Kenneth C. Landon & J. P. Landon.: Management Information

System, 8th Ed. Pearson Education.

5MCA5 ELECTIVE-II

(1) DATA WAREHOUSING AND DATA MINING

UNIT I: Introduction, Data mining, Data mining functions,
classification and major issues. Data Preprocessing: Data
cleaning, data integration and transformation, data reduction,
discretisation & concept hierarchy generation.

UNIT II: Data mining primitives: Data mining primitives, data mining
query language. Concept description: concept description,
data generalization, Analytical characterization, mining class
comparison.

UNIT III : Application and trends in data mining : data mining
applications, data mining systems and research prototypes,
additional themes on data mining, trends in data mining .

UNIT IV: Data ware house and OLAP Technology for data mining:
What is data ware house, multidimensional data model, data
ware house architecture, data ware house implementation.

UNIT V: Data Staging: overview, plan effectively, dimension table
staging, fact table loads and ware house operations, data
quality and cleansing, miscellaneous issues.

UNIT VI: Building end user applications : role of end user application,
application specification, end user application development,
maintaining and growing data ware house : manage the
existing data ware house environment, prepare for growth
and evaluation.

Text Books :

1. J. Han and M.Kamber: Data Mining Concepts and

Techniques, Elsevier Pub. Indian Reprint, 2004.

2. R. Kimball: The Data Ware House Life Cycle Tool Kit,

Wiley Press,    John Wiley and Sons ASIA) Pvt. Ltd.

Reference Books :

1. Berson : Data Ware Housing, Data Mining and OLAP,

Tata McGraw Hill.

2. Arun K. Pujari : Data Mining Techniques, University

Press (Orient Longman)
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5MCA5    ELECTIVE-II

(2) BIOINFORMATICS

UNIT I: Introduction to Bioinformatics: Branches, Aim, Scope/
Research Areas, Sequence File Formats, Sequence
Conversion Tools, Molecular File Formats, Molecular File
Formats Conversion.

UNIT II: Biological databases, Classification Schema of Biological
Databases, Biological Database Retrieval Systems, Tools and
Databases of NCBI, Database Retrieval Tool, Nucleotide
Database, Literature Database, Protein Database, Chemical
Database, EMBL Nucleotide Sequence Database, Curation ,
Sequence Analysis Tools, DNA Data  Bank of Japan.

UNIT III : Protein Information Resource (PIR) , resources, Data retrieval,
Databases, Protein 3D Structure and Classification Databases
: Introduction , Data Deposition Tools, Molecular Modeling
Database (MMDB), Retrieval of Structural Data from MMDB,
Conserved Domain Database (CCD), E-MSD, 3D- genomics,
Gene3D, Protein Structural Classification Databases, CATH,
SCOP.

UNIT IV : Sequence Alignments, Concepts, Scoring Matrices, PAM,
BLOSUM, Alignment of Pairs of Sequences, Alignment
Algorithms, Heuristic Methods, Multiple Sequence Alignment
(MSA). Gene Prediction Methods, Overview, Computational
methods, methods

UNIT V : Protein Structure and Modeling : Introduction , Levels of
Protein Structure, Conformation Parameters of Secondary
Structure of a Protein, Secondary structure Types, Secondary
Structure Prediction, Software of Secondary Structure
Prediction, Limitations, Protein Modeling, Homology or
Comparative Modelling, Model refinement, Evaluation of the
Model, hands on in Comparative Modeling using Swiss-
model, Threading or Fold Recognition.

UNIT VI : Bioinformatics in Computer-aided Drug Design : Drug
Discovery Process , Structural Bioinformatics in Drug
Discovery, SAR and QSAR Techniques in Drug Design, Graph
Theory, Molecular Docking, Recent Upcoming, Modeling
Dynamics and Simulations, Monte Carlo methods, Molecular
Dynamics, Energy Minimization, Leading MD Simulation
Packages.

Text Books:

1.Zhumur Ghosh, Bibekanand Mallick ; Bioinformatics – Prin-

ciples and Applications – Oxford Higher Education Pub

Reference Books:
1. Hooman H. Rashidi and Lukas K.Buehler: Applications in

Biological Science and Medicine , CAC Press 2000
2. David Mount; Bioinformatics. 2000. CSH Publications
3. Stephen Misener, Stephen A. Krawetz; Bioinformatics- Meth-

ods and Protocols-Human Press
4. Harshawardhan P.Bal; Bioinformatics – Principles and Applica-

tions, TATA MCGRAW-HILL.

5MCA6  Artificial Intelligence Lab.
At least Twelve experiments must be performed which will include at
least one experiment on each Unit.   Use of LISP/PROLOG is suggested.

5MCA7 SPM Laboratory ; Based on above syllabus, at least one

software development project involving all phases of SDLC.

The case studies from  the textbook and from reference book

3 may be considered as examples.

5MCA 8   System Ad and Security Lab.

PRACTICALS : Minimum 8 experiments based on above syllabus.

5MCA9    Mini Project

******

THIRD YEAR

SEMESTER : SECOND

6 MCA 1 PROJECT & DISSERTATION FULL TIME

******
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SANT GADGE BABA AMRAVATI  UNIVERSITY   AMRAVATI

SPECIAL NOTE FOR INFORMATION OF THE STUDENTS

(1) Notwithstanding anything to the contrary, it is notified for
general information and guidance of all concerned that a per-
son, who has passed the qualifying examination and is eli-
gible for  admission only to the corresponding next higher
examination as an ex-student or an external candidate, shall
be examined in accordance with the syllabus of such next
higher examination  in force at the time of such examination in
such subjects papers or combination of papers in which stu-
dents from University Departments or Colleges are to be ex-
amined by the University.

(2) Be it known to all the students desirous to take examination/
s for which this prospectus has been prescribed should, if
found necessary for any other information regarding exami-
nations  etc., refer the University Ordinances Booklet the
various conditions/provisions pertaining to examination as
prescribed in the following Ordinances.

Ordinance No. 1 : Enrolment of Students.
Ordinance No. 2 : Admission of Students
Ordinance No. 4 : National cadet corps
Ordinance No. 6 : Examinations in General (relevent

extracts)
Ordinance No. 18/2001 : An Ordinance to provide grace marks

for passing in a Head of passing and
Inprovement of Division (Higher Class)
and getting Distinction in the subject
and condonation of defficiency of
marks in a subject in all the faculties
prescribed by the Statute NO.18, Ordi-
nance 2001.

Ordinance No. 9 : Conduct of Examinations (relevent
extracts)

Ordinance No. 10 : Providing for Exemptions and
Compartments

Ordinance No. 19 : Admission of Candidates to Degrees.
Ordinance No. 109 : Recording of a change of name of a

University student in the records of the
University.

Ordinance No. 6/2008 : For improvement of Division/Grade.
Ordinance No.19/2001 : An Ordinance for Central Assessment

Programme, Scheme of  Evaluation and
Moderation of answerbooks and prepa-
ration of results of the examinations,
conducted by the University, Ordi-
nance 2001.

Dineshkumar Joshi
Registrar

Sant Gadge Baba Amravati University

PATTERN OF QUESTION PAPER ON THE UNIT  SYSTEM

The pattern of question paper as per unit system will be broadly
based on the following pattern.

(1) Syllabus has been divided into units equal to the number of
question to be answered in the paper. On each unit there will
be a question either a long answer type or a short answer type.

(2) Number of question will be in accordance with the unit
prescribed in the syllabi for each paper i.e. there will be one
question on each unit.

(3) For every question long answer type or short answer type
there will be an alternative choice from the same unit. However,
there will be no internal choice in a question.

(4) Division of marks between long answer and short answer type
question will be in the ratio of 40 and 60.

(5) Each short answer type question shall Contain 4  to 8 short
sub question with no internal choice.

*****
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DIRECTION
No.17 /2014 Date : 1/7/2014

Subject : Examinations  leading to the Degree of  Master  of  Human
Resource Development  (¨ÉÉxÉ´É ºÉÆºÉÉvÉxÉ Ê´ÉEòÉºÉ {ÉÉ®ÆúMÉiÉ ) (Semester
Pattern-Two Years Degree Course) Direction 2014

Whereas, Ordinance No. 11 of 2001 in respect of Examinations
leading to the Degree of Master of Industrial Relations & Personnel
Management (Semester Pattern – Two Years Degree Course) Ordinance.
2001 is in existence in the University.

AND

Whereas, the Academic Council in its meeting held on 28/5/2010
vide Item No. 39 was resolved to change the nomenclature of the M.I.R.P.M.
degree as Master of Human Resource Development (M.H.R.D.) as
suggested by the U.G.C.

AND
Whereas, the Management Council in its meeting held on 16/8/

2010 vide Item No. 364 was approved the change in nomenclature of Post
Graduate Degree in M.I.R.P.M. as Master of Human Resource Development
(M.H.R.D.) and directed that all relevant changes be made by the respective
Authorities / Bodies at the earliest.

AND
Whereas, the Academic Council in its meeting held on 17/2/2014

vide Item No. 22(3) F) has resolved to accept the Scheme of Examinations,
syllabi and others provisions of Master of Human Resource Development
(M.H.R.D.) course to be implemented from the session 2014-2015.

AND

Whereas, the Academic Council in its meeting held on 17/2/2014
vide Item No. 22(3) F) has resolved to refer the matter to the Ordinance
Committee.

AND
Whereas, making respective Ordinance is time consuming process.

AND
Whereas, the Master of Human Resource Development (M.H.R.D.)

course is to be implemented from the academic session 2014-2015.
AND

Whereas, the scheme of examinations and syllabi of  M.H.R.D.
Semester-I & II course are to be made available for the academic session
2014-2015.

Now therefore, I Dr. J.A. Tidke, Vice Chancellor, Sant Gadge Baba
Amravati University in exercise of the powers conferred upon me under

sub-section (8) of section 14 of the Maharashtra Universities Act, 1994, do
hereby direct as under –
1. This Direction may be called “Examinations leading to the Degree of

Master of Human Resource Development (¨ÉÉxÉ´É ºÉÆºÉÉvÉxÉ Ê´ÉEòÉºÉ {ÉÉ®ÆúMÉiÉ )

(Semester Pattern-Two Years Degree Course) Direction 2014
2. This Direction shall come into force from –

(i) The Academic Session 2014-2015 for M.H.R.D. Semester-I & II
(ii) The Academic Session 2015-2016 for M.H.R.D. Semester-III & IV

3 I. The Examinations leading to the Master of Human Resource
Development course shall be held at such  places  and  on  such
dates as may be appointed by the Board of Examinations.

II. The M.H.R.D. degree course shall be of two years duration i.e.
Semester-I,II,III & IV .

III. The course shall be conducted in two Semesters in each academic
year.

IV. Subject to their compliance with the provisions of this Direction
and of any other Ordinances (Pertaining to Examinations in
General)  in force from time to time, the applicant for admission to
the Semester-I Examination of the Master of Human Resource
Development course shall have-

i) Passed the Bachelor’s Degree of this University in any faculty
or of any other Statutory University.

ii) Prosecuted a regular course of study for  not less than one
Academic Year in a college or department recognised for this
purpose by the University.

 iii).   Eligibility for admission’s to Semester-II.III & IV  of M.H.R.D.
course shall be as given  in the table.

Eligibility Table

Sr. No. Name of the Exams The Students The Students
should have should have passed
completed the termin the subjects of the
satisfactorily Examinations of

1 2 3 4
1 MHRD. Semester-I MHRD Semester-I —
2 MHRD. Semester-II MHRD Semester-II —
3 MHRD. Semester-III MHRD Semester-III2/3 Papers of

M.H.R.D. Semester-I
& II taken together.

4 MHRD. Semester-IV MHRD Semester-IV —

3 4



4 Without prejudice to the other provisions of Ordinance No.6 relating
to examinations in general,  the provisions of Paragraphs 5,8,10,27
and 32 of the said Ordinance shall apply to every candidate.

5. The fees for each semester examinations shall be as prescribed by
the University from time to time.

6. An applicant for the examination prosecuting a regular course of
study to the Degree of Master of Human Resource Development
shall not seek  admission  to any other academic course in this or any
other University.

7. I. The Scope of the Subjects shall be as indicated in the Syllabus.

II. Schemes of the Examinations for each Semester shall be as
indicated in Appendices A,B,C,D &E  appended with this
Direction.

III. Medium of Instructions and examinations shall be English.

8. In order to pass at the Semester I,II,III & IV Examinations,  an Examinee
shall obtain not less than 40% Marks in each paper, that is to say,
separately in the Written Examination, and in sessional not less than
50%  of the prescribed Marks.  The Examinee shall have to obtain
50% Marks of the aggregate marks in all the papers taken together as
given in appendices A,B,C,D & E.

9. An Examinee who is unsuccessful at the examination shall be  eligible
for admission to the Examination on payment of a fresh Fee prescribed
for the Examination together with an Ex-Student Fee.

10. An Examinee who has failed at the sessional Examination, Internal
Assessment or Project Viva-Voce only shall be required to register
himself afresh for the same in the Department/college in the subject
or subjects in which he so failed on payment of a fresh annual
sessional Fee.  The Head  of the Department/College shall, on being
satisfied about the completion of the sessional work/ Internal
Assessment or Project of such a candidate, send the fresh sessional
Marks/Grades to the University.

11. i) There shall be no classification of successful examinees at the
Semester-II Examination.

ii) Successful examinees obtaining 60% or more Marks in the
aggregate of Semester I,II,III & IV Examinations taken together
shall be placed in the First Division,those who have obtaining
less than 60% but not less than 55% marks in Higher Second
Division,  and those obtaining less than 55% marks in the Second
Division.

12. Provisions of Ordinance No.18 of 2001, relating to an Ordinance to
provide grace marks for passing in a head of passing and improvement
of division (Higher Class) and getting distinction in the subject and

condonation of deficiency of marks in subject in all the faculties
prescribed by the Statute No. 18, and of Ordinance No. 10 relating to
Exemptions and Compartments shall apply to the examinations under
this Direction.

13. The provision of Ordinance No. 6 of 2008 relating to improvement of
division shall apply to the examination of this course.

14. Notwithstanding anything to the contrary in this Direction, no person
shall be admitted to this Examination, if he has already passed the
same Examination or an equivalent Examination of any other statutory
University.

15.  Examinees successful at the Master of Human Resource Development
(M.H.R.D.) Semester I, II, III & IV Examinations  shall, on payment of
the   prescribed fee, receive a Degree in the prescribed form signed by
the Vice-Chancellor.

   Sd/-
Amravati.            (J.A. Tidke)
Date : 20/5/2014                                                            Vice-Chancellor

******
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9
Syllabi prescribed for

MASTER OF HUMAN RESOURCE DEVELOPMENT (M.H.R.D)

(Effective from the Session 2014-2015 for Sem.I&II)

Semester-I
MHRD.101-PRINCIPLES AND PRACTICES OF

MANAGEMENT

Unit-I :  BASIC CONCEPTS :  Basic Concepts of Management, Role
and Importance of Management in Modern Society,
Management as a Social System, The Operational Concept
of Management,  Other Approaches to Management.

Unit-II : MANAGEMENT DEVELOPMENT :  The Development of
Management, Management in Antiquity, Industrial
Revolution and its impact, Emergence of Scientific
Management Movement, Contribution of Taylor, Fayol and
Bernard to Management Science,Emergence of Modern
Management Thought sand Contribution of Behavioural
Science.

Unit-III : THE PROCESS OF MANAGEMENT :   The Process of
Management Planning, Organizing Staffing, Directing,
Controlling, Nature, Purpose and Principles of Management,
Decision-making, Managerial Development,   Leading,
Control Techniques.

Unit-IV : MANAGEMENT CONCEPTS :   Important Concepts in
Management, Co-Operation and co-Ordination,  Managerial
Authority and Responsibility, Delegation and
Decentralization,  Line and Staff concepts, Committees,
Policies and Strategies, Performance Appraisal.

Unit-V : PROFESSIONAL MANAGEMENT :   Management as
Profession Practice and Need, Social Responsibility of
Business, Management by Objective, Top Management
Functions.

Reference Books :
1. Tripathy, Reddy. Principles of Management.
2. Mrityanjay Banerjee Business Administration.
3. Koontz &O;Donnel Management A contingency and Systems

analysis.
4. James A.F.Stoner Management.
5. Monday,Sharplin, Management Concept & practices.

Holmes &Filippo
*****
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communication, Process of communication, Barriers of
Communication, Types of Communication.

Unit-III : Do’s and Don’ts of Business Writing, Business
correspondence, Report Writing, e-communication, Resume
Writing, C.V. Writing.

Unit-IV : Listening Skills, Body Language and Public Speaking,
Negotiation Skills.

Unit-V : Interview Techniques, Group Discussions, Presentation
skills, Meetings, Case Analysis, Brain Storming, Paper
Writing and Presentation.

Reference Books :
1. Bowman, Joel P and Branchaw, Bemadine :Business Communication

from Process to Product. Dryden Press, Chicago
2. Hatch Richard   :  Communicating in Business, Science Research

Associates, Chicago
3. Murphy, Herta A and Peck, CharriesE :Effective Business

Communications. 2nd ed., Tata McGraw Hill, New Delhi.
4. Pearce.  C. Glenn etc. :  Business Communications, Principles and

Applications.2nd” ed.  John Wiley, New York.

****

MHRD.104-MANAGERIAL ECONOMICS

Unit-I : Introduction to Managerial Economics, Nature, Scope,
Defination of Managerial Economics, Relationship of
Managerial Economics with applied Economics and Sciences,
Significance of Managerial Economics, Fundamentals
Concepts-Demand, Supply, Price, Competition Monopoly,
Production, Cost, Distribution, Consumption, Profit-Total,
Average & Marginal.

Unit-II : Demand Define, characteristics of Demand, schedule, Law
of Demand, Exceptions, Elasticity of Demand Forecasting
the Demand.

Unit-III : Price Theory: Price Determination Under Perfect competition,
Pricing under monopoly, Pricing under monopolistic
Competition & Oligopoly.

Unit-IV : Cost Anaylysis& B.E.P,  Fixed cost & Variable cost, Direct
cost Indirect cost, Past & Future cost, Short run & Long run

1211
MHRD.102-ORGANIZATIONAL   BEHAVIOUR

Unit-I : Understanding Organisation, Significance  of Scientific Study
of Human Behaviour, Hawthorn  Studies it’s importance &
implication, Approaches-Cognitive, Behaviourstic& Social
learning framework Human Need, theory, Maslow & Herzberg
Motivation Process.

Unit-II : Perspectives of Organisation, Perception & Impression,
Personality & Attitudes, Learning Values.

Unit-III : Group Dynamics, Group formation, Group interaction,
Conflict Management, Team Management “Morale”

Unit-IV : Leadership- Managerial styles Managerial effectiveness,
Indian Manager & His effectiveness, Delegation, Decision
Making.

Unit-V : Organisation Change & Development, Process of
Organisation Change, Approaches to planned change. Lewis
three step model, O.D. Values & Interventions.

Reference Books :

1. Keith Devis Human Behaviour at Work.
2. Kundson&Fleeror Management of Organizational

Behaviour.
3. Korman A.K. Organizational Behaviour.
4. Prasad Organisation Theory & Behaviour.
5. Uma Sekharan Organizational Behaviour.
6. K.Aswathappa, Organizational Behaviour. Himalaya

Publication, Delhi.

*****

MHRD.103-MANAGERIAL SKILLS DEVELOPMENT

Objective: The course is aimed at equipping the students with the
necessary techniques & skills of communication and
presentation. It enables in developing confidence among
students to perform better as professionals.

Unit-I : Managerial Skills- Nature & Concepts, objectives,
significance, Employability Skills, Soft Skills and Technical
Skills.

Unit-II : Importance & Nature of communication, Verbal and Non
Verbal, Talking and Speaking, Principles of effective



cost, Book & Cash cost, Controllable & Sunk cost Urgent
&Postponablecost,  Explicit & Implicit cost, Private & Social
cost, Break even Analysis.

Unit-V : Economic Fluctutions and Pricing Policies-
Trade cycle, Meaning, features, implications.  National
Income , Concepts & Importance, Industrial Policies Since
1991.

Reference Books:
1. Joel Dean- Managerial Economics.
2. William Hyness&other - Managerial Economics.
3. P.L.Mehta- Managerial Economics.
4. V.M.Sultanchan Managerial Economics.

*****

MHRD.105-BUSINESS ETHICS

Objective: To acquaint the students with ethical values and practices
with emphasis on Indian Values and Culture

Unit - I : Indian Management – Principles, Models & Theory of Karma,
Theory and Practices of Holistic Management and its relevance

Unit -II : Ethics – Meaning, Objectives and Sources of Ethics, Types of
Business Ethics, Factors influencing Business Ethics, Ethics
V/s Morals and Values

Unit -III : Managing Ethics – Theories of Ethics, Ethical Dilemma, Codes
of Ethics, Normative Ethics in Management, Need and Values
of Ethics in Global Change Behavioral Aspects of Ethics and
Values

Unit -IV : Indian Values in Management – Secular and Spiritual Values,
Science and Human Values, Lessons from Ancient Indian
Educational System

Unit -V : Stress Management –Stress,  Eustress, Distress, Indian
Perspective of Stress Management, Reasons for stress at
workplace, Coping with a stress

Reference Books :

1. Murthy, C.S.V.   :  Business Ethics – Text and Cases, Himalaya
Publishing House Pvt. Ltd., 2nd Edition.

2. Wills, Joseph N. : Business Ethics – A Stakeholder and Issues
Management Approach, South Western Cengage Learning.

13
3. Chakraborty, S.K. : Foundations of Managerial Work-Contributions

from Indian Thought, Himalaya Publishing House Delhi.
4. Kumar, S and N.K. Uberoi : Managing Secularism in the New

Millennium Excel Books 2000.
5. Gandhi, M.K.  :   The story of My Experiment with Truth, Navjivan

Publishing House, Ahmedabad.
6. Sharma Suhas :  Eastern Door Western Windows ,New Age

Publications.

******

MHRD.106-QUANTITATIVE TECHNIQUES

Unit- I : Arithmetic Progression, Geometric Progression,  Harmonic
Progression.   Matrices,    Determinants & Matrices.

Unit -II : Central Tendency, Measures of Dispersion, Probability theory
and probability Distribution.

Unit -III : Correlation & Regression Analysis,  Time Series Analysis.

Unit -IV : Linear Programming :Concept, Model Formulation, Methods ;
Graphical Association of Attributes.

Unit - V : Networking, CPM & PERT, Decision Tree.

Reference Books :
1.  Srivastava U.K., Shenoy G.V.,Sharma S.C. :  Quantitative

Techniques for Managerial Decisions-New Age International Ltd.
New Delhi.

2.  Andrew Varsonji, Herbert F.Spirer : Quantitative Analysis for
Business,  Prentice Hall India Private Limited, New Delhi.

3. Anderson, Sweeney, Williams :  Quantitative  Methods for
Business-  West Publishing Company.

****

MHRD.107-INDUSTRIAL VISIT SHORT TOUR

****
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Unit-III : Industrial Sociology :Introduction, Industrial Sociology process,
obstacles & influences on socialization.   Industrial social
system: Definition, Concept,  Modern Socio-technical system
& changes :  Features, Effect on productivity, Industrial climate,
Group & group cohesion.

Unit-IV : Social responsibility of Business :  Concept, Rationale, Changing
trend in Social responsibility of Indian business,   Social
responsibility of Indian businessmen.

Unit- V  : Business Ethics: Meaning, objectives, Principle, Ethics,
unethical practices in Industry;code of business ethics;
Need & value of ethics in global change; behavioral aspects in
ethics.

Reference Books :
1. Miner J.B. : Industrial/ Organizational Psychology,McGraw Hill.
2. Blum & Naylor :  Industrial Psychology, CBS Publication
3. Aamodt M.G.:  Industrial/ Organizational Psychology an Applied

Approach,  Belmont, C.A.
4. GisbertPascal : Fundamentals of Industrial Sociology, Tata McGraw

Hill, Delhi.
5. Scheider EgnoV :Industrial Sociology 2nd edition,  McGraw Hill, Delhi.
6. Sinha G.P. &P.R.N.Sinha : Industrial Relation &Labour Legislations,

Oxford & IBH Publishing Co.
7. Ashathappa K. :  Human resource Management, Tata McGraw Hill,

New Delhi.

****

MHRD.203-STRATEGIC HUMAN RESOURCE MANAGEMENT

Unit –I  : STRATEGIC  HUMAN RESOURCE MANAGEMENT  :    AN
OVERVIEW-
Introduction to strategic HRM, People as strategic Assets, The
process of strategic Management,    Challenges for HRM.

ALIGNINING  HUMAN RESOURCES WITH STRATEGY-  HR’S
emerging  Role in the formulation and Implementation of strategy,
Models Integrating strategy and HR, Economic Indications of
HRM, Investment perspective of HR, Factors  affecting
Investment – Oriented organizations ,  Human capital Accounting,
Sources of  employee value , Adding value through rewards and
benefits , Adding value through alteration & recruitment .

16

Semester-II

MHRD.201-MANAGEMENT OF TRAINING & DEVELOMENT

Unit - I : Overview
Training-Concept,  Meaning& definition, Scope, Nature,
Objective of Training & Development, Importance &
advantages.

Unit -II : Climate of Training
Developing the conductive climate, Training policy, learning
process, Designing of Training module, Sensitivity training,
Training coverage.

Unit -III : Training needs & function
Training functions, Needs, Assessment, Role of Training
Manager, Managerial function, Knowledge & skills, Challenges
to Training Manager.

Unit -IV : Training methodologies & Process
Training methods, Techniques & pedagogy, Training process,
Employee Competency  Development, Evaluation of Training
System, Training Scenario.

Unit -V : Training feedback & Development Programme
Training feedback   & Evaluation, Administration of management
development, Programme, Goal,  Concept,   Training  Budget,
Training Audit,Training & Development in India.

Reference Books :
1. A.M.Sarma:  Personal & HR Management - Himalaya publishing house,

6th revised edition 2009.
2. Price, n Personnel  : Human  Resource  Management.
3. Major  R.F.  :  Preparing  industrial  objective  2nd  edition.
4. Ewing, David w.  :  The knowledge  of  Executive in the Educational

Development  Service

****

MHRD.202-INDUSTRIAL  PSYCHOLOGY AND SOCIOLOGY

Unit- I  : Introduction to Industrial Psychology,  Definition & Scope,
Major influences on Industrial Psychology,   Organization Moral
& leadership,  Industrial Psychology in India.

Unit- II : Individual at work place:Motivation & Job satisfaction, Stress
Management,  Organizational culture.

15



Unit –II: HR & ORGANISA TIONAL  STRATEGIES-
HR & corporate Strategy ,Human Resource strategy, Framework,
External Environment Scan ,   Internal Capital Assessment ,
Strategy Formulation .  Jak Analysis &Jak Design,  Designing&
Redesigning work system, Organizational Structure , enacting
strategy for Structure , Emerging Issues in organizational
Redesigning.

Unit–III:  HUMAN RESOURCE FORECASTING –
Human Resource Forecasting – An Introduction,  Strategic
Issues in  Forecasting Human Resource  Supply – Utilization of
supply Forecasting Techniques, Techniques for Forecasting the
Demand for Human Resources, Strategic Issues  in Demand
Forecasting .  Strategic  acquisition of Human Resources  and
Strategic staffing – Strategic Recruitment , Strategic selection ,
Strategic approach to  Issues in staffing, Importance of
technology and  staffing.

Unit- IV : STRATEGIC ISSUES IN TRAINING  & DEVELOPMENT  –
 Integrating Training with Performance Management,   Integrating
Training with compensation , Linking Training to  organizational
strategy ,  Need assessment is done at three levels, Shift from
Training to learning , Developing a learning organization ,  Use
of   Technology in Training.

PERFORMANCE MANAGEMENT  AND EVALUATION –
Overview of performance appraisal , Strategic dimension of
performance appraisal , From performance appraisal to
performance Management, Organizational Appraisal – Balance
scorecard , Economic Value Added.

Unit –V : COMPENSATION & STRA TEGIC HUMAN RESOURCE
MANAGEMENT  :
Introduction,Objectives of  compensation system ,
Organizational strategy, Goals and compensation of  Employees,
Elements , Types.   Compensation  groups,  Strategic Industrial
relations, LabouManagement-Union relations  strategies.
CAREER MANAGEMENT –  Corporate career Management.
Concept of Downsizing  Turnover,    Out sourcing knowledge
Management  and Human Resources .

New Trends :International HRM, Strategic International  HRM,
Strategic HRM and Multinationals.

Reference Books :
1. Michael Armstrong  :  Strategic Human Resource Management,

Kogan  Page India Pvt. Ltd.4th Edition.
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2. Anuradha Sharma, AradhanaKhandekar :  “Strategic Human

Resource Management”  An Indian perspective, Response Books.
3. V.S.Ramaswamy, S. Namakumari :  Marketing Management, Planning,

implementation and control, McMillan, 3rd Edition.
4. Arunkumar, N.Meenakshi :  Marketing Management, Vikas

Publishing House, 2nd Edition.

******

MHRD.204-COMPUTER APPLICATIONS IN H.R.M. – I

Unit- I : Computer in Management   :  An Introduction, Computer
Generation, Basic functional units of Computer, Personal
Computer and its uses, Types of Memory, CPU, I/O devices,
Hardware,  Software and its application.

Unit--II : Managerial Application of Computers, Computer and
Management Functions,  Computer based  Financial System,
Computer based Inventory Systems, IT Applications in Human
Resource Management, Role of IT In Sales & Marketing,
Computer based Accounting Packages, Preparation of
Vouchers, Invoice and Salary Statement.

Unit-III : HR and Technology, Link between HR and Technology, Impact
of IT on HRM, Introduction to Human Resource Information
System (HRIS), Operational HRIS, Tactical HRIS, Strategic
HRIS, Packages of HRM.

Unit-  IV : History of Operating System.  Objectives of Operating System,
Types of OS, Components, Operating System Functions,
Example of Operating System : Unix, Linux, Windows, MAC,
Android and Windows Phone

Unit -V : Data Base Management System : Introduction, Importance,
DBMS System Architecture, Structured Query Languages
(SQL),  Database backup & Recovery, Database Security,
Emerging Database Technologies

Reference Books :
1. B.Ram : Computer Fundamentals, PHI.
2. V.Raja Raman :  Fundamentals of Computers, TMH
3. G.K.Gupta :DataBase Management System, Tata Mcgraw-Hill.
4. RamezElmasri, ShamkantB.Navathe : Fundamentals of Database

System, 5th ED. Pearson Education.
5. P.Mphan : Information Technology & Its application in Business,

Himalaya Publishing House, Mumbai.
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Reference Books :
1. AvtarSingh :Mercantile Law, Eastern Book Company.
2 Chandra Bose :Business Laws, PHI.
3 Bulchandani, :Business Law for Management, Himalaya Publishing

House.
4. Kumar : Legal Aspect of Business 1st,edition,Cengage Learning.
5. Taxman’s :General and Commercial Laws.
6. M.C. Kuchhal :Business Legislation for Management 2nd edition,

Vikas Publishing House.

****

MHRD.206-RESEARCH  METHODOLOGY

Unit -I : Foundation of Research-  Meaning Objectives,  Motivation,
Utility , Concept of theory, Empiricism,  Deductive & inductive
theory, Characteristics of scientific method .

Understanding language of Research:  Concept , Construct,
Definition,  Variable. Introduction to Research Methodology :
Meaning,  Concept,  Purpose  and process of Research.

Unit - II : Importance of Research,  Features of a good research design.
Exploratory Research Design – Concept,  Types  and uses.
Descriptive Research Design – Concept, Type & uses.
Experimental Design : Casual relationships, Concept of
Independent &Dependent Variables.   Concomitant Variables,
extraneous Variable , Problem Identification &Formulation –
Research Problem selection &Formulation, Measurement
Issues  :   Hypothesis – qualities  of good Hypothesis, Null
Hypothesis & Alternative Hypothesis.

Unit -III: (A) Data collection :  Data collection,  Types  of Data
Secondary data ; Definition sources , characteristics,
Primary Data :  Definition , advantage, disadvantage over
secondary  data,  methods,  techniques,  characteristics,
Attitude measurement and scales.

(B) Sampling and Sampling Designs  : Concepts of statistical
population , Sample, Sampling frame, Sampling Error,
Sample size, Non response,characteristics  of a good
sample. Probability sample–Simple Random sampling,
Stratified random, Non probability sample – Judgementel,
Convenience, Quota &snowball methods,  Determining
size of the sample – Practical considerations in sampling
& sample size.
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6. Michael J.Kavanagh, Mohan Thite,RechardD.Johnsone : Human

Resource Information Systems, Sage Publications.
7. Rajesh Vishwanathan : Strategic Human Resource Management,

Himalaya Publishing House.

*****

MHRD.205- BUSINESS LEGISLATIONS

Course Objective
The objective of this course is to acquire the students with various

laws, which are to be observed in performing the day-to-day business.
Here the emphasis will be on the different latest provisions of the law and
on how these can be used in  best interest of the organization.

Unit - I : The Indian Contract Act 1872: Definition, concept of contract,
valid contract and its essential elements, Types of contract,
Quasi Contract, Discharge of Contract; Breach of contract and
its Remedies, Agency, Contract of indemnity and guarantee,
Bailment

Unit -II : The Sale of Goods Act 1930: Contract of sale, Agreement to
sell, Formation of Contract Conditions and warranties, Hire-
Purchase, Passing of property, transfer of property, remedies
for breach, Rights of unpaid sellers. Doctrine of Caveat emptor,

Unit -III : The Negotiable Instrument Act 1881: Definition and
Characteristics, Nature and Type of Negotiable Instrument,
Promissory notes, bills of exchange and cheques, Parties to
Negotiable Instrument; Methods of Negotiation of Instruments
Endorsement and delivery of a Negotiable instrument,
Negotiation by unauthorized parties,Dishonourand Discharge
of Negotiable Instrument, Holder in due course

Unit-IV : The Companies Act 1956: Nature and Types of Companies,
Formation & Formation Stages of Company,Shareholders
and Debenture Holders, Memorandum of Association,
Article of Association,Winding-up.

Unit-V : Consumer Protection Act 1986: Definition ofConsumer,
Rights of consumer,  Nature and scope of Remedies available
to the consumers,Exploitation of Consumer.

Indian Partnership Act 1932: Definition of Partnership, types
of partnership, Formation of Partnership, Registration of
partnership, kinds of partners, rights and liabilities of partners,
minor’s status in a partnership firm, Dissolution of partnership.
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Unit –IV :  Presentation &  Analysis of Data :  Data preparation  and data
processing,  Statistical analysis &  interpretation  of data.
Univariate  Analysis ( Frequency Tables, Bar charts , Pie charts,
Percentages) Bivariate Analysis, Cross tabulation and chi-
square test Testing of Hypothesis and Association : Logic &
importance,  Model Building and decision making.

Unit- V : (A) Writing of Research Report :  Presentation of report,
Formats of reports, Use of Computer and statistical
software in research.  Research report,  qualitiesof good
research report .

(B)  Research Paper : Preparation and presentation of research
Paper.

Reference Books :

1. Donald & Pamela Schindler :  Business Research methods, TMGH
9th Edition .

2. Alan Bryman& Emma Bell :Business Research methods, Oxford
University press.

3. C. R. Kothari :Research Methodology, WishwaPrakashan,  New
Delhi.

4. WillkinsonBhandarkar : Methodology & Techniques of Social
Research, Himalaya Publishing.

5. W. J. Good :   Method in Social Research.
6. M. R. Cohen & E Nagar :   An introduction  to Logic & Scientific

Methods.A. K. Das Gupta :    Methodology of  Economic Research.
7. Editor- Prof. C. T. Kurine  : Guide of Research Economics, Published

for the Madras Institute for Development.
8. S. C. Shrivastava and  Sangya Shrivastava : Fundamental of

Statistics,  Amol Publication, NewDelhi.
9. A.K. Das Gupta :  Methodology of Economic Research.

****

MHRD.207-INDUSTRIAL VISIT LONG TOUR

****

(Effective from the session 2015-2016 for Sem. III & IV)

Semester-III
MHRD.301-FUNCTIONAL  AREAS IN MANAGEMENT  -I

Unit-I : Marketing :  Definition, Nature, Concept, Scope,  Marketing
Environment, Marketing Research,   Consumer Behaviour.

Unit-II : Market segmentation, Product life cycle, Product mix, New
product Development.

Unit-III : Promotion Mix: Advertising,  Sales promotion,  Personal selling,
Publicity.

Channel  Management  :  Functions,  Structure,  Intermediaries.

Marketing channel:   Policies, Strategies and systems.

Unit-IV : Financial Management : Definition, Nature,  Scope.  Cost-Volume-
Profit Analysis, Break even Analysis,    Fundamentals of Financial
Accounting,  Ratio Analysis.

Unit -V : Instruments of long term financing ,  Cost  of different sources
of raising capital, Working capital Management ,   Cash &
Receivables Management.

Reference Books :

1. Prasanna Chandra :  Financial Management Theory & Practice,
McGraw Hills, New Delhi, 8th Edition.

2. Eugene F. Brigham :  Financial Management Theory & Practice,
Halt-Saunders International Editions.

3. Michael,Bruce,William : Marketing, Tata McGraw Hills, 13th Edition.

****

MHRD.302-LABOUR LEGISLA TIONS

Course Objectives:
1. To learn need to Industrial Relations.
2. To learn the importance of Labour welfare.
3. To learn the importance of Labour Legal provisions relationsto wages,

working conditions &Labour Welfare.
4. To Learn the importance of Labour Legal provisionsrelations to social

security.

Unit - I : Trade Union Act 1926: Role and future of Trade Unions, The
Trade Union Bill-1950.
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Unit - II : Industrial Dispute Act 1947:, Object, Industrial
Disputes,Authorities for settlement of Industrial Disputes,
Procedure, Power and Duties of Authorities,Strikes,Lock-outs,
Lay-off retrenchment, Unfair Labour Practices.

Unit - III : Payment of Wages Act 1936:Minimum Wages Act
1948,Workmen Compensation Act 1952, Payment of Bonus Act
1968.

Unit - IV : Factories Act 1948 (With Amendment of 1987): Objects,
Provisions relating to hazardous process health,  Safety,
Welfare,  Working hours, Leave, Power of the authorities under
the Act, Penalty Provision.

Unit -V : Contract labour ( Regulation and Abolishment )Act 1970 and
the Rules, Prohibition of employment of contract labour,
Penalties and Procedure, Mines Act 1952,  Maternity  Benefit
Act, 1961, Right to Information Act, 2005.

Reference Books:
1 Memoria C.B and Sathismemoria :Dynamics of Industrial Relations,

Himalaya publishing.
2. Dwivedi R.S : Human Relations & Organizational Behaviour,

Macmillon India Ltd.
3. Kapoor N.D : Elements of Industrial Law, Sultanchand-1998.
4. Srivastava  :Industrial Relations and Labour Laws, Vikas -2000.
5. Srivastava :Industrial Relations and Labour Laws, Vikas-2000.
6. Das Gupta :Maintaining Industrial Disipline, Response Books-2002.

****

MHRD. 303 -  INTERNATIONAL    HUMAN
RESOURCE   MANAGEMENT

Objective: To make the students well versed with the HR Policies and
Strategies in the context of International Business.

Unit -I : International HRM:Concept and Issues,Barriers in Global HRM.
Culture, Society and Nations, Cultural Change and Universals,
Cultural Sensitivity and Global Business, Cross Cultural Theories.

Unit -II: International Business, EmployeeBehaviour and Cross Culture:
Cross Cultural Negotiations, Organizational Culture.

Unit -III: Culture and Organizational performance, International Business
and International HRM Approaches, Organizing Multinational
Structures.

Unit -IV : International HRM Functions:Recruitment and Selection,
Training and Development, Compensation, Employee
Performance.

Unit -V: International Projects and HR, Organizational Ethics, Ethics
across culture.

Reference Books:
1. Gupta S.C  :Text book of International HRM, MacMillan Ltd., New

Delhi, 2006.
2. P.SubbaRao :  International Human Resource Management,

Himalaya Publication.

****

MHRD.304-KNOWLEDGE MANAGEMENT

Unit-I : Knowledge Management – Definition, Concept, Meaning.
Applications of knowledge Management, Knowledge
Management  life cycle.

Unit-II : Understanding knowledge types , Expert knowledge, Human
thinking and learning, Knowledge transfer, Transfer methods.

Unit-III : Building  Knowledge System, Knowledge system life cycle,
Various Knowledge Capture Techniques.

Unit- IV : Internet and Knowledge Management,  Knowledge
Management systems tools-An overview, Data Mining, Data
Management , Knowledge Management and Ethical, legal &
Managerial  Issues.

Unit - V : Managing Knowledge workers, Knowledge worker and work
adjustment , Technology & Knowledge Worker, Role of
Ergonomics, Managing Knowledge Projects.

Reference Books:

1. Sanjay Mohapatra  :  Knowledge Management, McMillan publishers,
India Ltd.

****

MHRD.305-MANAGEMENT  OF INDUSTRIAL  RELATIONS

Course Objectives:
1. To learn need to Industrial Relations.
2. To learn the importance of Labour Legal provisions, to wages,

working conditions &Labour Welfare.
3. To learn the importance of Labour Legal provisionsrelations to

social security.and industrial conflicts
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Unit -I : Industrial Relation: Definition, Nature, Scope, Characteristics
of Industrial Relation, Functions of IR,  Importance of
Harmonious IR,Code of Industrial Relation, Condition for
Congenial IR, Limitation of  Industrial Relation in India.

Unit -II : Historical Perspective: Industrial Relation in India, New trend
in India to IR perspective, The Three Actors of IR, Role of
Government in Industrial Relation, Role of Management and
Trade Union.

Unit -III : Grievance and Discipline: Meaning/Definition of Grievance,
The causes of Grievance, Pre-requisites of a Grievance Procedure,
Grievance Procedure, Meaning of Disciplinary Action,
Disciplinary Procedure, Objectives of Disciplinary Action,
Aspects of Disciplinary Procedure, Causes of Indiscipline,
Domestic Inquiry, Types of Punishment.

Unit -IV : Industrial Conflicts and Trade Union :  Definition of conflicts/
Disputes, Causes of Industrial conflicts, Types of Industrial
Conflicts, Consequences of Industrial Conflicts, Prevention of
Industrial Conflicts, Settlement of Conflicts, Trade unionism in
Industry.

Unit -V : Industrial Relation in India, Collective Bargaining, Union
Movement Today and Tomorrow, Participative Management and
Co-ownership, Gain Sharing, Profit Sharing,

Reference Books:

1. Prof. M.N.Rudrabasavraj  :Dynamic Personnel Administration.

2. P.C.Shejwalkar & S.B.Malegaonkar  :Personnel Management and
Industrial Relations.

3. K.M. Subramanian  :  Labour Management Relations in India –Trade
Unionism, Myth and Reality, New Delhi, Oxford University Press,1982
Mamkoottam.

4. Niland J. R.  :The Future of Industrial Relations, New Delhi Sage,1994.

5. Kochan T.A. & Katz Henry :Collective Bargaining and Industrial,
2nd ed. Homewood,Illinois, Richard D Irish, 1988.

6. Kapoor N.D. :Elements of Industrial Law,  Sultanchand,1998.

7. Arun Monappa :  Industrial Relations, Tata McGraw Hill.

8. Michael V. P. :HRM and Human Relations, Himalaya Publication.

****

MHRD.306-COMPUTER APPLICATIONS IN H.R.M. – II

Unit - I : System Analysis and Design, Goals,  System, Computer based
Business System,  Personal traits of System Analyst, System
Life Cycle.

Unit -II : Software Project Planning, Objectives, Software Scope,
Resources, Software Project Estimation Models, Risk Analysis
and Management, Reactive versus  Proactive Risk Strategies,
Software Risk, Risk Identification.

Unit -III : Concept of Networking and Data Communication  :
Introduction to LAN and Basic Communication Concepts, OSI
7 layer, Topologies, Protocols, Ethernet, Arcnet, TCP/IP,
Introduction to Virus and Vaccines, Applications, Email and
Internet.

Unit -IV : Human Resource Information System :  Cost justifying  HRIS
Investment, HRIS Implementation, Change Management in
HRIS, HRIS Application, Recruitment & Selection in an Internet
Context, Training and Development issues & HRIS
Application, Performance Management, Compensation,
Benefits, Payroll & HRIS, Emerging Trend in HRM & IT.

Unit -V : Introduction to HTML, Features of HTML, Front Page Editor
:  Creating and Adding Web Pages, Adding Web Page and
Enhancing Web Page, Creating Forms, Frames and Tables.

Reference Books:

1. Jerry Fizgerald & Alan Dennis  :Business Data Communication and
Networking.

2. Edwards :System Analysis and Design, Tata McGraw Hill.
3. R.Mall : Fundamentals of Software Engineering, Prentice Hall of India
4. Michel J. Kavanagh, Mohan Thite, Richard D.Johnson :  Human

Resource Information Systems, Sage Publications.
5. Thomas A.Powell : The complete Reference HTML & CSS 5th ed.
6. Karl Barksdale, E.ShaneTurner : HTML Basics 3rd ed.
7. Rajesh Vishwanathan : Strategic Human Resource Management,

Himalaya Publishing House.

*****

MHRD.307- PROJECT

*****
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Semester-IV

MHRD.401-DYNAMICS OF HUMAN RESOURCE DEVELOPMENT

Unit -I  : HRD -  Concept , Definition, Meaning, Scope, Applications ,
HRD Systems- Concept,  Sub Systems of  HRD .

Unit -II  : HRD- Main Issues-

HRD- Training & Development, Performance  Appraisal ,
Compensation Management, HRD &Welfare –Applications.

Unit -III   : HRD & Career Development- Career Planning & Development.
HRD & Participation- Employee Participation& its
Applications,  HRD  Interventions.

Unit - IV  : HRD &Employee  Counselling - The Relationship  & it’s
Implications.

Counselling -Concept , Definition, Relevance,  Importance &
Need, CounsellingApplications.   Counselling – Type, Process,
Facilitation.

Unit -V   : Counselling- New Developments, Multidisciplinary
Approach,  Case Studies in  Counselling.

Reference Books:
1. Robbinss S.P :   Organization  Behavior, 7thEdn, New Delhi, Prentice

Hall of India .
2. Davis Keith : Newstraum -   Organization  Behavior At Work.
3. T.V.Rao :  Future of HRD, Macmillan India Ltd. V.2012.
4. Udaykumar Haldar forward by UdaiPareek  :  Human Resource

Development, Oxford University Press.

****

MHRD.402-WAGE & SALAR Y ADMINISTRA TION

Unit-I  : Concept & Theories, Terminology, Need, Objectives & Principles
of  Wage & SalaryAdministration, Mechanism, Wage Theories,
Types of Wages, Wage Fixation Institutions in India

Unit-II : Wage Differentials, Wage differentials as corollary of factor
differentials, Basis for    differentials occupation, Industry region,
Causes of  wage  inequality, Organizational wage structure, Social
Programming regarding Wages.

Unit-III : Wage Determination, Need for Rational Wage Structure,
Prerequisites For wage standardization, Wage board constitution
and function,  Wage  and Wage Rate Determinations, Role of
trade unions.

Unit-IV : Wage Incentives, Bonus and Fringe Benefits- Objectives,
Meaning, Types and Need, Performance Appraisal, Merit Rating
Attitudes of  workers  Unions.

Unit-V : Compensation Policy and Wage & Administration, Performance
linkSystem, Indian Experiences regarding Wage and Salary
Administration, Compensation, International Practices regarding
Wage & Salary Administration together with Compensation.

Reference Books -
1. Edwin B. Flippo  : Personnel Management, 6th ed. Tata McGraw Hill

International Edition.
2. ArunMonnapa, MirzaSaiyadain  : Personnel Management,2nd

ed.,TataMcGraw Hill, Delhi.
3. George Strauss, Leonard R. Sayles : Personnel The Human Problems

Management, 4th ed., Prentice Hall India, New Delhi.
4. Yoder : Personnel Management & Industrial Relations.
5. Northcott : Personnel Management Principles and Practices.
6. Mitcon, Rock : Hand Book of Wage and Salary Administration.
7. Aswathappa K. :Human Resource & Personnel Management,

TataMcGraw Hill,Delhi.
8. Kohli, Uddesh& Sinha, DharniP : HRD- Global Challenges &

Strategies in 2000 A.D. New Delhi, ISTD, 1995.

****

MHRD . 403 - EMPLOYEES   EMPOWERMENT

Unit-I : Concept, Definition, Meaning, Objectives, Nature & Scope of
Employee  Empowerment, Employee  Empowerment Policy
making, Support of Management & Trade Unions.

Unit-II : Types of Employee Empowerment, Process, Application in
Organizational Behavior &Management, Strategy developing
Employees Empowerment.

Unit-III : Employees Empowerment Process Implementation – Early
Preparation,Implementation Strategies, Difficulties &
overcoming it, Examples in Indian Context.

Unit-IV : Feedbacks from Employees, Forms of feedback, Management
Control & Regulation of EmployeeEmpowerment Strategy,
Employees Participation & Empowerment.

Unit-V : Supportive Processes & Leadership regarding Employee
Empowerment,Alternative Ways of Employee Empowerment,
Counseling  & Empowerment, Mentoring & Empowerment,
New issues in Employee Empowerment.
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Reference Books:
1. Robbins S.P : Organization Behavior, 7th Ed. New Delhi, Prentice Hall

of India.
2. Yoder : Personnel Management & Industrial Relations.
3. Aswathappa K : Human Resource & Personnel Management , Tata

McGraw Hill,Delhi
4. Rao,TV.E etc :  Alternative Approaches& Strategies of Human

Resource Development, JaiwatRawat-1988.
5. Pareek, U etc :   Managing Transition: The HRD Response, Tata Mc

Graw Hill , New Delhi.
6. John W. Newstrom & Keith Davis : Organization Behavior at work,

10th Ed. Tata McGraw Hill, New Delhi.

****

MHRD.404-FUNCTIONAL  AREAS IN MANAGEMENT  -II

Unit -I : Production Management :  Definition, Nature & Scope,
Manufacturing systems,   Plant Location.

Unit-II : Materials Management : Nature and Scope.
Production Planning and control : Nature & Scope,  Plant Layout.

Unit-III : Capacity Planning,  Aggregate planning.
Work study :  Method study, work  Measurement , work sampling.

Unit-IV : Transportation Model, Assignment Models.

Unit -V : Simulation, Decision theory :   Decision making under
uncertainty,   Decision Making under risk, in the context of
Production function.

Reference Books:
1. Kanishka Bedi : Production & Operation Management, Oxford

University Press, 2nd Edition.
2. Everette, Ronald :  Production & Operation Management, Concept

Model & Behavior, Prentice Hall of India.

****

MHRD.405-CORPORATE PLANNING  & STRATEGY

Unit -I : Introduction to corporate planning; Definition; Need and
importance; Corporate environmental Scanning- Mega, Micro
& relevant Environment; Corporate Planning System &
Practices; Evolution of business policy & strategic Management.

Unit - II : Corporate plan formulation; Corporate plan implementation;
Issues in corporate plan implementation.

Unit -III : Corporate plan evaluation & control; Techniques of evaluation
& control; Excuses in preparation of Corporate plan;  Distribution
of Corporate plan.

Unit - IV : Corporate Strategy  : Concept & Nature of Corporate strategy,
Functions, Level & components of Corporate strategy;
Alternatives to Corporate strategies; Significance of Corporate
strategy,  Kinds of Corporate strategy.

Unit - V : Review of Progress of annual activities plan; Corporate Planning
in public sector; Changing role of Corporate planning
department.

Reference Books :
1. Azarkazmi : Business PoLicy,  S. Chand & Co. New Delhi.
2. V.S. Ramaswamy,  S.Namakumari :  Strategic Planning;  Formulation

of Corporate Strategy, Mcmillan Publishing house Ltd.
3. R.M.Shrivastava : Management  Policy &Strategic Management,

Himalaya Publication Mumbai.
4.  Stephon R. Robbinson : Organizational Behavior, PHI New Delhi.

*****

MHRD.406-HUMAN RESOURCE ACCOUNTING AND AUDIT

Unit - I  : Overview of Accounting :
Concept, Scope, Structure, Industrial Objective,   Accounting
Principles, Historical  Development of  HR  Accounting.

Unit -II : HRD  And  Audit :
HR Audit, Concept and Component, HR Strategies, Style and
culture, Structure, System, Competencies, Auditing Standards.

Unit -III :  Measurement And Information  Management  in HR :
Measurement of HR Accounting, Measurement of Group Value,
Reasons of Accounting,  Cost in Assessing Human Resource,
Difficulties involved in valuating Human Resource.

Unit -IV :  Methods And Process of  Audit :
HR Audit Methods, Interview, observation, Questionnaire,
Stages of Audit, Process of Audit, Challenges  of HR Audit,
Cost  and  Management  Accounting  for  human resource.
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Unit -V : Audit report &Scoreboard :
Audit report, HR score card, Learning & growth perspective,
International practices of HR accounting & Audit,
Designing& HRD Audit for Business Improvement.

Reference Books :
1. A.M.Sarma :Personal & HR Management, Himalaya publishing

house,6th revised edition.
2. T.V. Rao :   HRD Audit Response Books, A division of Sage

Publications,  New Delhi, London
3. S.C.Gupta :Advanced Human Resource Management, Strategic

Perspective, Ane Books, India.

****

MHRD.407-  PROJECT

PROJECT REPORT & VIVA-VOCE

Objective : The objective of this course is to provide an
understanding to the field work and practical proficiency
the students should acquire.

The assessment of paper MHRD-307 & 407 Project shall be done
on the basis of Project report submitted at the end of IVthSemester and go
through the viva-voce.

The Project report will carry 60 marks and viva-voce will carry 40
marks.

Two copies of Project reports (printed or type written) shall be
submitted to the University through the supervisor of the candidate and
the Principal/Head of Institution/Department atleast a fortnight prior to
the date of commencement of the written examination.

A candidate shall submit with his Project report a certificate from the
supervisor and Principal to the effect :-

(i) That the candidate has satisfactorily conducted research for
not less than one academic year (i.eIIIrd&IVth Semester).

(ii) That the Project report is the result of the candidates own work
and is of sufficiently good standard to warrant its presentation
for examination.

Project report shall be prepared by the candidates
individually under the supervision of a teacher.  A separate
committee at the college level of teachers may be constituted
as and its member will frame a scheme of analyzing the topic of

Projects and supervision in the beginning of Semester-IIIrd
and the Project report shall be submitted by the candidate at
the end of the Semester-IV in the college.  The Project report
shall be assessed by Internal/Supervisor and External examiners
in the college itself alongwith viva-voce on the project.  The
candidate must obtain minimum 24 marks in the project report,
16 marks in viva-voce &  50 marks taken together for passing
in the project report.

******

3231



       B.Tech. (Cosmetics) Prospectus No.20151912
Semester-V & VI
Examination

ºÉÆiÉ MÉÉb÷MÉä ¤ÉÉ¤ÉÉ +¨É®úÉ´ÉiÉÒ Ê´ÉtÉ{ÉÒ ö̀ö
SANT GADGE BABA  AMRAVATI  UNIVERSITY

MÉÞ½þÊ´ÉYÉÉxÉ Ê´ÉtÉ¶ÉÉJÉÉ
(FACULTY OF  HOME SCIENCE)

PROSPECTUS
OF

B.Tech (Cosmetics)
Semester-V, Winter-2014

 Semester-VI, Summer-2015
Examinations

(Eight Semester Degree Course)

2014

Visit us at www.sgbau.ac.in

Price Rs. ........../-

Published by
Dineshkumar Joshi
Registrar,
Sant Gadge Baba
Amravati University
Amravati - 444 602

________________________________________________________________________

 “ªÉÉ +¦ªÉÉºÉGòÊ¨ÉEäòiÉÒ±É (Prospectus) EòÉähÉiÉÉ½þÒ ¦ÉÉMÉ ºÉÆiÉ MÉÉb÷MÉä ¤ÉÉ¤ÉÉ +¨É®úÉ´ÉiÉÒ

Ê´ÉtÉ{ÉÒ`öÉSªÉÉ {ÉÚ́ ÉÉÇxÉÖ̈ ÉiÉÒ Ê¶É´ÉÉªÉ EòÉähÉÉºÉ½þÒ {ÉÖxÉ¨ÉÖÇÊpùiÉ ËEò´ÉÉ |ÉEòÉÊ¶ÉiÉ Eò®úiÉÉ ªÉähÉÉ®ú

xÉÉ½þÒ.”
 “No part of this prospectus can be reprinted or published without

specific permission of  Sant Gadge Baba Amravati University.”



I N D E X
B.Tech.(Cosmetics)
Semester-V & VI

Prospectus No. 20151912

Sr. Subject Page Nos.
No.

1 Special note for information of the students 1
2 Direction No.27 of 2012 3-19

B.Tech. Semester-V  (Cosmetics)
3 5.1 Cosmetic Technology V 20
4 5.2 Perfume & Colour III 20-21
5 5.3 Herbal Cosmetics III 21-22
6 5.4 Physical Cosmetics I 22-23
7 5.5 Cosmetic Analysis-II 23-24
8 5.6 Cosmetic Management -I 24-25

B.Tech. Semester-VI  (Cosmetics)
9 6.1 Cosmetic Technology VI 25-26
10 6.2 Perfume & Colour IV 26
11 6.3 Herbal Cosmetics IV 27
12 6.4 Physical Cosmetics II 28
13 6.5 Cosmetic  Analysis III 29
14 6.6 Cosmetic Management II 29-30

________________________________________________________



1 2

SANT GADGE BABA  AMRAVATI  UNIVERSITY

SPECIAL NOTE FOR INFORMATION OF THE STUDENTS

(1) Notwithstanding anything to the contrary, it is notified for general
information and guidance of all concerned that a person, who has
passed the qualifying examination and is eligible for admission only
to the corresponding next higher examination as an ex-student or an
external candidate, shall be examined in accordance with the syllabus
of such next higher examination  in force at the time of such examination
in such subjects papers or combination of papers in which students
from University Departments or Colleges are to be examined by the
University.

(2) Be it known to all the students desirous to take examination/s for
which this prospectus has been prescribed should, if found necessary
for any other information regarding examinations etc., refer the
University Ordinance Booklet the various conditions/provisions
pertaining to examination as prescribed in the following Ordinances.

Ordinance No. 1 : Enrolment of Students.

Ordinance No. 2 : Admission of Students

Ordinance No. 4 : National cadet corps

Ordinance No. 6 : Examinations in General (relevent extracts)

Ordinance No. 18/2001 : An Ordinance to provide grace marks for
passing in a Head of passing  and Inprovement
of Division (Higher Class) and getting
Distinction  in the subject and condonation
of defficiency of marks in a subject in all the
faculties prescribed by the Statute No.18,
Ordinance 2001.

Ordinance No. 9 : Conduct of Examinations (relevent extracts)

Ordinance No. 10 : Providing for Exemptions and Compartments

Ordinance No. 19 : Admission of Candidates to Degrees.

Ordinance No. 109 : Recording of a change of name of a University
student in the records of the University.

Ordinance No. 6 of 2008 : For improvement of Division/Grade.

Ordinance No.19/2001 : An Ordinance for  Central Assessment
Programme, Scheme of Evaluation and
Moderation of answerbooks and preparation
of results of the examinations, conducted by
the University, Ordinance 2001.

Dineshkumar Joshi
Registrar

Sant Gadge Baba Amravati University



DIRECTION
No. : 27 / 2012            Dated :- 29.6.2012

Subject : Examinations Leading to the Degree of Bachelor of
Technology (Cosmetics) in the Faculty of Home
Science (Eight Semester – Credit Grade Based
System Course) Direction, 2012

Whereas, the Degree of Bachelor of Technology (Cosmetics) in
the Faculty of Home Science is in existence in the University under
Ordinance No.15 of 1998 and Regulation No.43 of 1998 respectively as per
annual pattern.

AND
Whereas, the Academic Council in its meeting held on 5.5.2012

while considering item No.53 (3) A) R-1 has resolved to accept the Draft
Schemes of Teaching and Examinations, Draft Syllabus and Draft
Ordinances for B.Tech. (Cosmetics) alongwith other details as per semester
system and credit grade based system, and further resolved to refer the
Draft Scheme of Teaching and Examination and Draft Ordinances to the
Ordinance Committee for making Ordinances and Regulations.

AND
Whereas, the Hon’ble Vice-Chancellor has accepted the

corrections recommended by Chairman, Ad-hoc Committee in Cos.Tech. &
Dean, faculty of Home Science u/s 14(7) of the Maharashtra Universities
Act, 1994 on 25.6.2012 on behalf of the authorities of the University.

AND
Whereas, it is necessary to frame an Ordinance/Regulation for

B.Tech. (Cosmetics) as per semester pattern and credit grade system.
AND

Whereas, the making of Ordinance/Regulation for
B.Tech.(Cosmetics) Semester-I to VIII as per semester pattern and credit
grade system, is a time consuming process.

AND
Whereas, the Academic Session is commencing from June 2012

and it is necessary to provide the Schemes of examinations, eligibility
criteria along with other details for admission of students in the above
pattern.

Now, therefore, I, Dr. Mohan K.Khedkar, Vice Chancellor of  Sant
Gadge Baba Amravati University, in exercise of powers conferred upon me
under sub-section (8) of section  14 of the Maharashtra Universities Act.,
1994,  do hereby direct as under:

1) This Direction may be called “Examinations Leading to the Degree of
Bachelor of Technology (Cosmetics) in the Faculty of Home Science
(Eight Semester – Credit Grade Based System Course) Direction, 2012”.

2) This direction shall come into force from the date of its issuance.
3) (a) The following shall be the examinations leading to the Degree of

Bachelor of Technology (Cosmetics) in the faculty of Home
science.

1. Bachelor of Technology Semester-I

2. Bachelor of Technology Semester-II

3. Bachelor of Technology Semester-III

4. Bachelor of Technology Semester-IV

5. Bachelor of Technology Semester-V

6. Bachelor of Technology Semester-VI

7. Bachelor of Technology Semester - VII

8. Bachelor of Technology Semester-VIII

 (b) The duration of the Degree Course under this Direction shall be
of Eight Semister in four academic years (i.e. two semester per
year)

1) B.Tech I & II Semester in First Academic Year

2) B.Tech III & IV Semester in Second Academic Year

3) B.Tech V & VI Semester in Third Academic Year

4) B.Tech VII &VIII Semester in Fourth Academic Year
(c) The examination specified in the preceding paragraph shall be

held twice a year at such places and on such dates as may be
appointed by the Board of Examinations.

4) Supplementary examinations shall be held for all semesters of
B.Tech.(Cosmetics)

5) Subject to her/his compliance with the provisions of this Direction
and other  ordinance in force from time to time, a candidate for
admission :-
a) To the Bachelor of Technology, Ist Semester Examination, shall

have passed twelth standard examinations of Maharashtra State
Board of Secondary & Higher Secondary Education or
examination recognised as equivalent thereto with the subjects
English, Physics, Chemistry, Biology or Maths or Diploma in
Pharmacy.
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6) Subject to his/her compliance with the provisions of this Direction
& other Ordinances pertaining to Examination in force from time to
time, the applicant for admission, at the end of the course of study
of a particular  semester/session, to an Examination specified in
column (1) of the table below, shall be eligible to appear if-
i) he/she satisfies with the conditions in the table and the

provisions thereunder.

ii) he/she complies with the provisions of the ordinance pertaining
to the Examination in general from time to time.

iii) he/she has prosecuted a regular course of study in a college
affiliated to the University.

iv) he/she has in the opinion of the Principal shown satisfactory
progress in his/her studies.

TABLE

Name of The student should The student should The student should
the Exam. have passed the have satisfactorily have passed the

exam. of  completed the following
following session/ examination
semester

B.Tech. As mentioned — —
 Semester-I in Para 5(a)

B. Tech. — B.Tech. —
Semester-II Semester-I

B. Tech. — B.Tech. 2/3rd Heads of  I &
Semester-III Semester-II II Semester

combined together

B. Tech. — B.Tech. -do-
Semester-IV Semester-III

B. Tech. B.Tech.I & II B.Tech. 2/3rd Heads of  III &
Semester-V Semester Semester-IV IV  Semester

combined together

B. Tech. — B.Tech. -do-
Semester-VI Semester-V

B. Tech. B.Tech. III & B.Tech. 2/3rd Heads of  V &
Semester-VII IV Semester Semester-VI VI  Semester

combined together

B. Tech. — B. Tech. -do-
Semester-VIII Semester-VII

5 6

Explanation :
i) While calculating 2/3 rd heads of passing,fraction if any

shall be ignored
ii) For considering the heads of passing, every theory and

every practical shall be considered as separate head of
passing.

iii) An examinee who has passed 2/3rd heads of passing shall
be allowed to keep term in the next higher class.”

7) Without prejudice to the other provision of the Ordinance No. 6
relating to the Examination in General, the provisions of paragraph
5,7,8,10 and 31 of the said ordinance shall apply to every college
candidate.

8) The fees for the examinations shall be as prescribed by the
Management Council from time to time whenever any change is
made in the fees prescribed for any particular examination that shall
be notified through a notification for information of the examinees
concerned.

9) (i) The scope of the subjects shall be as indicated in the
respective syllabus in force from time to time.

(ii) Medium of instruction and examination shall be English.
10) The schemes of teaching & credit system, scheme of examination

along with other details & features of credit system shall be as
given in Appendices-I to V.

11) There shall be no classification of examinees successful at the I to
VII  semester examination.

12) Incentive marks for each semester of B.Tech. examinations shall be
as per Ordinance no.1 of 1985 in respect of Ordinance to provide for
incentive marks for NSS, NCC, games & sports & other extra-
curricular activities.

13) Every student has to undergo Industrial Training for one month
after Sixth Semester in any Cosmetic Industry which shall be
essential for fulfilment of Degree course.

14) Provision of Ordinance No.18 of 2001 relating to the condonation
of Deficiency of marks for passing an Examination and of Ordinance
No. 10 relating to Exemptions and Compartments as amended up to
date shall apply to the Examinations under this Direction.

15) Cummulative Grade Point Average shall be calculated on the basis
of performance of a candidate from Semester-V to VIII.

16) As soon as possible after the examinations, the Board of
Examinations shall publish a list of successful examinees and the
Merit list shall be prepared as per provision of Ordinance No.6.
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17) Notwithstanding anything to the contrary in this Direction no person

shall be admitted to this examination, if he/she has already passed
the same examination or an equivalent examination of other statutory
University.

18) Successful examinees at the I,II,III,IV, V,VI,VII & VIII semester
examination shall be entitled to receive a certificate signed by the
Registrar and successful Examinees at the VIII semester examination
shall on payment of the prescribed fees receive a Degree in the
prescribed form signed by the Hon’ble Vice-Chancellor.

          Sd/-
Amravati          (Dr. M.K. Khedkar)
Dated : 28/06/2012              Vice-Chancellor

*****

Appendix–I
 Draft Scheme of teaching & Credit System for B.Tech (Semester wise)

First to Eight Semester

Sub. Subject Scheme of teaching
Code & Credit System

Theory Practical
(Credits) (Credits)

Semester-I
1.1 Cosmetic Technology I 03 (03) 03 (1.5)
1.2 Cosmetic Chemistry I 03 (03) 03 (1.5)
1.3 Herbal Cosmetics I 03 (03) 03 (1.5)
1.4 Dermatology I 03 (03) 03 (1.5)
1.5 Computer Application 03 (03)   1 hr. demo
1.6 Mathematics & Statistics-I 03 (03) —

Total 18 (18) 12 (06 )
Semester-II
2.1 Cosmetic Technology II 03 (03) 03 (1.5)
2.2 Cosmetic Chemistry II 03 (03) 03 (1.5)
2.3 Herbal Cosmetics II 03 (03) 03 (1.5)
2.4 Dermatology II 03 (03) 03 (1.5)
2.5 Perfume & Colours I 03 (03) 03 (1.5)
2.6 Mathematics & Statistics-II 03 (03) —

Total 18 (18) 15 (7.5 )
Semester-III
3.1 Cosmetic Technology III 03 (03) 03 (1.5)
3.2 Cosmetic Chemistry III 03 (03) 03 (1.5)
3.3 Beauty Culture & Clinical Cosmetic-I 03 (03) 03 (1.5)
3.4 Perfume & Colours II 03 (03) 03 (1.5)
3.5 Cosmetic Engineering-I 03 (03) 03 (1.5)
3.6 Dermatology III 03 (03) —

Total 18 (18) 15 (7.5 )
Semester-IV
4.1 Cosmetic Technology IV 03 (03) 03 (1.5)
4.2 Cosmetic Chemistry IV 03 (03) 03 (1.5)
4.3 Beauty Culture & Clinical Cosmetic-II 03 (03) 03 (1.5)
4.4 Cosmetic Analysis I 03 (03) 03 (1.5)
4.5 Cosmetic Engineering II 03 (03) 03 (1.5)
4.6 Dermatology IV 03 (03) —

Total 18 (18) 15 (7.5 )
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Semester-V
5.1 Cosmetic Technology V 03 (03) 03 (1.5)
5.2 Perfume & Colour III 03 (03) 03 (1.5)
5.3 Herbal Cosmetics III 03 (03) 03 (1.5)
5.4 Physical Cosmetics I 03 (03) 03 (1.5)
5.5 Cosmetic Analysis-II 03 (03) 03 (1.5)
5.6 Cosmetic Management -I 03 (03) —

Total 18 (18) 15 (7.5 )
Semester-VI
6.1 Cosmetic Technology VI 03 (03) 03 (1.5)
6.2 Perfume & Colour IV 03 (03) 03 (1.5)
6.3 Herbal Cosmetics IV 03 (03) 03 (1.5)
6.4 Physical Cosmetics II 03 (03) 03 (1.5)
6.5 Cosmetic  Analysis III 03 (03) 03 (1.5)
6.6 Cosmetic Management II 03 (03) —

Total 18 (18) 15 (7.5 )
Semester-VII
7.1 Cosmetic Technology VII 03 (03) 03 (1.5)
7.2 Perfume & Colour V 03 (03) 03 (1.5)
7.3 Herbal Cosmetics V 03 (03) 03 (1.5)
7.4 Cosmetic Analysis IV 03 (03) 03 (1.5)
7.5 Cosmetic Engineering-III 03 (03) 03 (1.5)
7.6 Seminar —      03 (1.5)

Total 15 (15) 18 (9 )
Semester-VIII
8.1 Cosmetic Technology VIII 03 (03) 03 (1.5)
8.2 Perfume & Colour VI 03 (03) 03 (1.5)
8.3 Herbal Cosmetics VI 03 (03) 03 (1.5)
8.4 Cosmetic Jurisprudence 03 (03) —
8.5 Cosmetic Engineering-IV 03 (03) 03 (1.5)
8.6 Project — 03 (1.5)

Total 15 (15) 15 (7.5 )

Appendix-II
Scheme of Examination for B. Tech. (Semester wise)

First to Eight semester
Sub. Subject Scheme of Examination Minimum Marks Total
Code for passing Marks in

 theory/
practical

The o ry Practical The o ry Pract. The o ry Pract.
Hrs Ma rks Hrs Ma rks Int. Int.

Ma rks Ma rks

Semester-I
1.1 Cosmetic  I 03 60 04 50 20 30 36 40 80+80

Technology
1.2 Cosmetic 03 60 04 50 20 30 36 40 80+80

Chemistry I
1.3 Herbal 03 60 04 50 20 30 36 40 80+80

Cosmetics I
1.4 Dermatology I 03 60 04 50 20 30 36 40 80+80
1.5 Computer 03 60 - - 20 - 36 - 80

Application
1.6 Mathematics 03 60 - - 20 - 36 - 80

& Statistics-I
Total Marks for the semester 800

Semester-II
2.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology II
2.2 Cosmetic 03 60 04 50 20 30 36 40 80+80

Chemistry II
2.3 Herbal 03 60 04 50 20 30 36 40 80+80

Cosmetics II
2.4 Dermatology II 03 60 04 50 20 30 36 40 80+80
2.5 Perfume & 03 60 04 50 20 30 36 40 80+80

Colours I
2.6 Mathematics 03 60 - - 20 - 36 - 80

& Statistics-II
Total Marks for the semester 880

Semester-III
3.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology III
3.2 Cosmetic 03 60 04 50 20 30 36 40 80+80

Chemistry III
3.3 Beauty Culture 03 60 04 50 20 30 36 40 80+80

& Clinical
Cosmetic-I

3.4 Perfume & 03 60 04 50 20 30 36 40 80+80
Colours II

3.5 Cosmetic 03 60 04 50 20 30 36 40 80+80
Engineering-I

3.6 Dermatology- 03 60 - - 20 - 36 - 80
III

Total Marks for the semester 880



Semester-I
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)

1.1 Cosmetic Technology I 80 (03) 80(1 .5) 160 (4.5)
1.2 Cosmetic Chemistry I 80 (03) 80(1 .5) 160 (4.5)
1.3 Herbal Cosmetics I 80 (03) 80(1 .5) 160 (4.5)
1.4 Dermatology I 80 (03) 80(1 .5) 160 (4.5)
1.5 Computer Application 80 (03) - 80 (03)
1.6 Mathematics & 80 (03) - 80 (03)

Statistics-I
Total 800 (24)
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Semester-IV
4.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology IV
4.2 Cosmetic 03 60 04 50 20 30 36 40 80+80

Chemistry IV
4.3 Beauty Culture 03 60 04 50 20 30 36 40 80+80

& Clinical
Cosmetic-II

4.4 Cosmetic 03 60 04 50 20 30 36 40 80+80
Analysis I

4.5 Cosmetic 03 60 04 50 20 30 36 40 80+80
Engineering-II

4.6 Dermatology- 03 60 - - 20 - 36 - 80
IV

Total Marks for the semester 880
Semester-V
5.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology V
5.2 Perfume & 03 60 04 50 20 30 36 40 80+80

Colour III
5.3 Herbal 03 60 04 50 20 30 36 40 80+80

Cosmetics III
5.4 Physical 03 60 04 50 20 30 36 40 80+80

Cosmetics I
5.5 Cosmetic 03 60 04 50 20 30 36 40 80+80

Analysis II
5.6 Cosmetic 03 60 - - 20 - 36 - 80

Management I
Total Marks for the semester 880

Semester-VI
6.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology VI
6.2 Perfume & 03 60 04 50 20 30 36 40 80+80

Colour IV
6.3 Herbal 03 60 04 50 20 30 36 40 80+80

Cosmetics IV
6.4 Physical 03 60 04 50 20 30 36 40 80+80

Cosmetics II
6.5 Cosmetic 03 60 04 50 20 30 36 40 80+80

Analysis III
6.6 Cosmetic 03 60 - - 20 - 36 - 80

Management II
Total Marks for the semester 880

Semester-VII
7.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology-
VII

7.2 Perfume & 03 60 04 50 20 30 36 40 80+80
Colour V

7.3 Herbal 03 60 04 50 20 30 36 40 80+80
Cosmetics V

7.4 Cosmetic 03 60 04 50 20 30 36 40 80+80
Analysis IV

7.5 Cosmetic 03 60 04 50 20 30 36 40 80+80
Engineering-III

7.6 Seminar - - - - - 80 - 40 80
Total Marks for the semester 880

Semester-VIII
8.1 Cosmetic 03 60 04 50 20 30 36 40 80+80

Technology
VIII

8.2 Perfume & 03 60 04 50 20 30 36 40 80+80
Colour VI

8.3 Herbal 03 60 04 50 20 30 36 40 80+80
Cosmetics VI

8.4 Cosmetic 03 60 — — 20 — 36 — 80
Jurisprudence

8.5 Cosmetic 03 60 04 50 20 30 36 40 80+80
Engineering-
IV

8.6 Project — — - — — 80 — 40 80

Total Marks for the semester 800

Seminar :-
The topic for the seminar shall be assigned to him/her by the

faculty members of Seventh semester & topic should be decided from the
syllabus of same semester, with immediate from the date of the
commencement of the seventh semester. Evaluation of seminar shall be
based on the communication, representation and skill in oral presentation.

Project Report :-
“The topic for the project shall be based on the practical work /

theoretical/review oriented any topic from current Pharmaceutical
development and shall be assigned to him/her by the respective guide
from faculty members immediate from the date of the commencement of the
sixth semester. Report to be submitted in the institute and examination
(seminars on the project report) shall be conducted at the college level.
Examination/ Evaluation of the project shall be based on Introduction and
information retrieval systems, Organization of material and references in
the project report, Representation, Skill in oral presentation, Questioning
and defending, and finally on the report.

Appendix – III
Scheme of Marks and Credits subject wise for B.Tech. (Semester wise)

First to Eight Semester

BSC
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Semester-II
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)
2.1 Cosmetic Technology II 80 (03) 80(1.5) 160 (4.5)
2.2 Cosmetic Chemistry II 80 (03) 80(1.5) 160 (4.5)
2.3 Herbal Cosmetics II 80 (03) 80(1.5) 160 (4.5)
2.4 Dermatology II 80 (03) 80(1.5) 160 (4.5)
2.5 Perfume & Colours I 80 (03) 80(1.5) 160 (4.5)
2.6 Mathematics & 80 (03) - 80 (03)

Statistics-II
Total 880 (25.5)
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Semester-III
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)
3.1 Cosmetic Technology III 80 (03) 80(1.5) 160 (4.5)
3.2 Cosmetic Chemistry III 80 (03) 80(1.5) 160 (4.5)
3.3 Beauty Culture & 80 (03) 80(1.5) 160 (4.5)

Clinical Cosmetic-I
3.4 Perfume & Colours II 80 (03) 80(1.5) 160 (4.5)
3.5 Cosmetic Engineering-I 80 (03) 80(1.5) 160 (4.5)
3.6 Dermatology III 80 (03) - 80 (03)

Total 880 (25.5)
Semester-IV
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)

4.1 Cosmetic Technology IV 80 (03) 80(1.5) 160 (4.5)
4.2 Cosmetic Chemistry IV 80 (03) 80(1.5) 160 (4.5)
4.3 Beauty Culture & 80 (03) 80(1.5) 160 (4.5)

Clinical Cosmetic-II
4.4 Cosmetic Analysis I 80 (03) 80(1.5) 160 (4.5)
4.5 Cosmetic Engineering-II 80 (03) 80(1.5) 160 (4.5)
4.6 Dermatology IV 80 (03) - 80 (03)

Total 880 (25.5)

Semester-V
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)
5.1 Cosmetic Technology V 80 (03) 80(1.5) 160 (4.5)
5.2 Perfume & Colour III 80 (03) 80(1.5) 160 (4.5)
5.3 Herbal Cosmetics III 80 (03) 80(1.5) 160 (4.5)
5.4 Physical Cosmetics I 80 (03) 80(1.5) 160 (4.5)
5.5 Cosmetic  Analysis II 80 (03) 80(1.5) 160 (4.5)
5.6 Cosmetic Management -I 80 (03) - 80 (03)

Total 880 (25.5)

Semester-VI
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)
6.1 Cosmetic 80 (03) 80(1.5) 160 (4.5)

Technology VI
6.2 Perfume & 80 (03) 80(1.5) 160 (4.5)

Colour IV
6.3 Herbal 80 (03) 80(1.5) 160 (4.5)

Cosmetics IV
6.4 Physical 80 (03) 80(1.5) 160 (4.5)

Cosmetics II
6.5 Cosmetic 80 (03) 80(1.5) 160 (4.5)

Analysis III
6.6 Cosmetic 80 (03) - 80 (03)

Management II
Total 880 (25.5)

Semester-VII
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)
7.1 Cosmetic Technology VII 80 (03) 80(1.5) 160 (4.5)
7.2 Perfume & Colour V 80 (03) 80(1.5) 160 (4.5)
7.3 Herbal Cosmetics V 80 (03) 80(1.5) 160 (4.5)
7.4 Cosmetic Analysis IV 80 (03) 80(1.5) 160 (4.5)
7.5 Cosmetic  Engineering-III 80 (03) 80(1.5) 160 (4.5)
7.6 Seminar — 80(1.5) 80 (1.5)

(Internal)
Total 880 (24)

Semester-VIII
Subject Subject Maximum Marks (Credits) Total Marks

Co de Theory Practical (Credits)

8.1 Cosmetic Technology VIII 80 (03) 80(1.5) 160 (4.5)
8.2 Perfume & Colour VI 80 (03) 80(1.5) 160 (4.5)
8.3 Herbal Cosmetics VI 80 (03) 80(1.5) 160 (4.5)
8.4 Cosmetic Jurisprudence 80 (03) - 80 (3)
8.5 Cosmetic  Engineering-IV 80 (03) 80(1.5) 160 (4.5)
8.6 Project - 80(1.5) 80 (1.5)

Total 800(22.5)

BSC
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Appendix – IV
Distribution of Total Marks / Credits Semester wise

      Year Semester Total Marks/Credits
First Year Semester I 800 (24)

Semester II 880 (25.5)
Second Year Semester III 880 (25.5)

Semester IV 880 (25.5)
Third Year Semester V 880 (25.5)

Semester VI 880 (25.5)
Fourth Year Semester VII 880 (24)

Semester VIII 800 (22.5)
Total Marks / Credits 6880 (Credits = 198)
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Appendix-V
Sant Gadge Baba Amravati University, Amravati

B.Tech. Syllabus
Credit-grade based performance and assessment system (CGPA)

Features of the Credit System

• Degree course would be of total 198 credits.
• 3 credit course of theory will be of three clock hours per week running

for 12 weeks.
• 1.5  credit courses of practical will consist of three hours of laboratory

exercise for 12 weeks.

FIRST YEAR MAY DIVIDE INTO TOTAL TWO SEMESTERS
(SEMESTER-I AND SEMESTER-II) AND SHALL HAVE TOTAL 12
THEORY COURSES, 09 PRACTICAL COURSE.

• 12 Theory Course x 3 credits = 36 credits
• 09 Laboratory courses x 1.5 credits = 13.5 credits

————————————————————————————
Total = 49.5 credits

SECOND YEAR MAY DIVIDE INTO TOTAL TWO SEMESTERS
(SEMESTER-III AND SEMESTER-IV) AND SHALL HAVE TOTAL 12
THEORY COURSES, 10 PRACTICAL COURSE.

• 12 Theory Course x 3 credits = 36 credits
• 10 Laboratory courses x 1.5 credits = 15 credits

————————————————————————————
Total = 51 credits

THIRD YEAR MAY DiVIDE INTO TOTAL TWO SEMESTERS
(SEMESTER-V AND SEMESTER-VI) AND SHALL HAVE TOTAL 12
THEORY COURSES, 10 PRACTICAL COURSES.

• 12 Theory Course x 3 credits = 36 credits
• 10 Laboratory courses x 1.5 credits = 15 credits

————————————————————————————
Total = 51 credits

FOURTH YEAR MAY DiVIDE INTO TOTAL TWO SEMESTERS
(SEMESTER-VII AND SEMESTER-VIII) AND SHALL HAVE TOTAL 10
THEORY COURSES, 08 PRACTICAL COURSE, 1 SEMINAR &  1
Project.

• 10 Theory Course x 3 credits = 30 credits
• 09  Laboratory courses x 1.5 credits = 13.5 credits
• 01 Seminar  x 1.5 credits = 1.5 credits
• 01 Project  x 1.5 credits = 1.5 credits

————————————————————————————
Total = 46.5 credits

EVERY STUDENTS SHALL COMPLETE 198 CREDITS IN EIGHT
SEMESTERS.

First year have two semesters and will consist of 49.5 credits.
Second year have two semesters and will consist of  51 credits. Third year
have two semesters and will consist of 51 credits. Forth year have two
semesters and will consist of 46.5 credits.

• First year ( Semester—I & II) = 49.5 credits
• Second year ( Semester-III & IV) = 51 credits
• Third year ( Semester-V & VI) = 51 credits
• Fourth year ( Semester-VII & VIII) = 46.5 credits
Eight semesters total credits = 198 credits

SCHEME OF SYLLABUS AND CREDIT SYSTEM :
1) One credit is equal to one theory hour therefore three credits will be

for each theory subject  & one credit is equal to two practical hours
therefore for each practical subject there will be 1.5 credits.

2) Academic calendar showing dates of commencement and end of
teaching, internal assessment tests and term end examination shall be
duly notified before commencement of each semester every year by
the College.

3) Credit system offers more options to students and has more flexibility.
4) Students can get requisite credits from the concerned college where
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he is mutually permitted on terms mutually agreed to complete the
same and be eligible to appear for term end examination.

5) Seminar and the project shall be compulsory to each student at the
end semester of VIIth and VIIIth Semester.

6) Paper setting and assessment for a particular course would be the
responsibility of the course In-charge.

7) A student who passes the internal tests but fails in Term End
Examination of a course shall be given FF grade.

8) Student with FF grade in a course would be granted credit for that
course but not the grade for that course and shall have to clear the
concerned course.

9) The evaluation is based on average weightage system. Every subject
has credit point based system. Every student is awarded grade point
out of maximum 10 points in each subject (based on 10 point scale).

10) Grades-Marks for each course would be converted to grades as shown
in following Table 1 for theory and table 2 for practical.

Table 1: Final Grade point for  Theory

Final grade Range of Marks obtained out of Grade point
100 or equivalent fraction

AA 90-100 10
AB 80-89 9
BB 70-79 8
BC 60-69 7
CC 55-59 6
CD 45-54 5
FF Below 45 0
ZZ Absent in Examination

Table 2: Final Grade point for  Practical

Final grade Range of Marks obtained out of Grade point
100 or equivalent fraction

AA 90-100 10
AB 80-89 9
BB 70-79 8
BC 60-69 7
CC 55-59 6
CD 50-54 5
FF Below 50 0
ZZ Absent in Examination

11) Equivalence of the conventional division/class with the CGPA in final
semester is in accordance with the following table 3 and Grade Points
for SGPA and CGPA of B.Tech. Table-4.

Table-3: Equivalence of Class/Division to CGPA

Sr.No. CGPA Class/Division
1. 7.5 or more than 7.5 First Class with Distinction
2. 6.00 or more but less than or First Class

equal to 7.49
3. 5.50 or more but less than or Higher Second Class

equal to 5.99
4. 5.00 or more but less than or Second Class

equal to 5.49

 Table-4 : Grade Points for SGPA and CGPA of B.Tech.
Grade Point Final Grade

9    -  10 AA

8    -  8.99 AB

7    -  7.99 BB

6    -  6.99 BC

5.5 -  5.99 CC

4.5 -  5.49 CD

0    -  4.49 FF

Absent in Examination ZZ

12) Based on the grade point obtained in each subject, Semester Grade
Point Average (SGPA) and then Cumulative Grade Point Average
(CGPA) are computed as follows.

13) Computation of SGPA and CGPA
Every student is awarded point out of maximum out of 10 point in
each subject (Based on 10 point scale). Based on the Grade point
obtained in subject the Semester Grade Point Average (SGPA) and
Cumulative Grade Point Average (CGPA) are computed. The
computation of SGPA and CGPA is as under.
Semester Grade Point Average (SGPA) is the weightage average of
point obtained by a student in a semester and computed as follows.

   U1xM1 + U2xM2 + …UnMn
SGPA = ———————————————————

                  U1+U2+……Un
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Where U1, U2,…… are subject credit of the respective course
and M1, M2,…….. are the Grade point obtained in the respective
subject (out of 10).
The Semester Grade Point Average (SGPA) for all the four semester
is also mentioned at the end of every semester.
The Cumulative Point Average (CGPA) is used to describe the
overall performance of a student in the course and is computed
as under. CGPA shall be calculated on semester V, VI, VII & VIII.
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Where SGPA (n) is the nth semester SGPA of the student and Cn is
the nth semester total credit. The SGPA and CGPA are rounded off
to the second place of decimal.

14) Degree will be awarded on the basis of the performance of credits
from the Semester-V to VIII.

ACADEMIC CALENDAR AND TERMS

The terms and academic activities of the Sant Gadge Baba
Amravati University under CGPA shall be as per the dates given below,
only the years shall be changed i.e. the dates shall remain same as given
below irrespective of the year.

Beginning of First Term :  As per University academic calendar
(Semester I,III, V and VII)
Beginning of Second Term  : As per University academic calendar
(Semester II,IV, VI and VIII)
Vacation  : As per University academic calendar

******

Syllabus Prescribed for B.Tech (Cosmetics)
Vth Semester Examination

(Implemented from the Academic Session 2014-15)
5.1  Cosmetic Technology- V

Theory

1) Skin Care cosmetics :- 1) Skin creams – Introduction,
Classification, of skin creams, Cleansing creams, Night &
Massage creams, moisturing creams, vanishing cream. Hand
creams all purpose creams.

2) Face packs & Masks – Introduction, water based systems,
Rubber based system, vinyl based system, hydrocolloid based
system Earth based system, its formulations and evaluation.

3) Gels : Purposes & Function of Gels, Main ingredients, of Gel,
Emulgels

4) Ointment and paste –Selection of ideal bases, preparation,
stability & packing.

5) Body Cosmetics :- Sunscreens, Suntan & Antisunburn, Tannings.
Beneficial & Adverse effect of sunlight. Solar radiation & its
effects on skin. Protective mechanism of the skin. Sunscreen and
suntan Preparations. Introduction Sunscreens and sustain
preparations, antiperspirants & antioderent preparations.

6) Foot Preparations : Introduction :  Influence of foot wear foot
Ailments, Foot Care & Hygiene, Bathing , The feet, Foot Powders,
Foot Sprays, Foot Creams, Corn & Cullus preparations, Chillbern
preparation, Athlete’s Foot preparations.

Practicals :-
1) Preparation of Antiperspirant & Antioderant.

a. Cream     b. Sticks c. Lotions
2) Foot Preparations like foot cream, foot scrub, foot powder.
3) Face preparations – Face masks, face powders.

5.2  Perfume & Colours-III
Theory
1) Oderous materials manufactured synthetically by following processes

with reaction flow diagrams :-
a. Condensation – Coumarin, Di-phenyl oxide & cinnamic aldehyde
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b. Esterification – Benzyl Acetate, Benzyle Benzoate.
c. Grignard’s process – Phenyl ethyl alcohol
d. Hydrogenation – citronellal from citronellol
e. Nitration – Musk – Ambrette, musk –xylene & Musk – ketone.
f. Oxidation- Vanillin, heleotropins, anisaldehyde, benzaldehyde

2) Flavours :- sources & properties of following ; Vanilla, Rose, pineapple,
peppermint, mango, raspberry, orange, lemon, eugonol, citral, nerol.

3) Packaging of perfumes with special emphasis on aerosol products.
a. Aerosol :- Principle of mechanism
b. Method of preparation , Cold fill method & press fill method
c. Packaging components.

4) General formulations :-
a. Fixative :- Selection & uses of fixatives.
b. Building of perfume & body of the perfumes.
c. Synthetic substances, used for formulate different perfumes, their

sources, properties & composition of lavenders, Rose, Jasmine,
Violet, Orres, Cypre, Amber , Carnation, Magnet , Liliac, Acacid,
Classic, Narcissusm, Kewra, Mineral water Essences.

d. Revision, adaptation of incorporation of perfumes in cosmetic
products, like creams , lotions, powders , eye preparations Hair
Preparations nail preparations, lip & other preparations, tooth-
paste & body preparation, Toilet Soaps.

Practical
1) Estimation of fundamentals groups like hydroxy, amino carbonyl,

vitro, halogens etc
2) Kejeldhals estiamtion for nitrogen determination.
3) Extraction of volatile oils & its identification.

Books recommended
1) Perfume flowers & essential oil industries by S.B. Srivastva
2) Manufacture of perfumes, cosmetics, & Dekigents by Giriraj Prasad
3) Cosmetics – Science & Technology By Sagarin.
4) Industrial pharmacy- By Leon Lachman

5.3  Herbal Cosmetics- III
Theory
1) Volatile Oils : Classification of Terpenes, sources, chemical

constituents, properties and uses of following; lemongrass oil, lemon
oil, clove oil, cinnamon oil, eucalyptus oil, menthol, comphor ,
Turpentine oil, Cardamom, Orange oil, rose oil , Sandal wood oil.

2) Study of Cosmeceuticals of allergenic extracts.
3) Antioxidants- Natural Rejurenators that heal detoxify & provide

nourishment. Free radicals, sources of free radicals, major anti-
oxidants, antioxidant properties, herbal antioxidants.

4) Various methods of extraction and Isolation of herbal constituents.

Practicals :-
1) Organoleptics studies & Identification test of following herbals drugs.

a. Aloe b. Brahmi   c   Bawachi d   Chandan   e. Jatamansi
f. Lodhara g.  Nagarmotha h. Ritha  i. Raktachandan
j. Shikakai

2) Extraction of Volatile oil from various herbal drugs.
a. Lemon grass Oil b Lemon Oil
c    Eucaluptus Oil d Orange oil
e Clove oil f  Rose Oil

3) Practical based on preparations of various cosmetic product using
herbal drugs.

Reference
1) Trease of Evans : Text Book of Pharmacognosy
2) Claus and Tyler : Pharmacognosy
3) Nadkarni : Materia Medica
4) C.S.I.R. : Wealth of India
5) H. Panda : Hand Book of Herbal Cosmetics
6) Rakesh K. Sharma & Rajesh Arora Herbal drugs.
7) Medicinal Plants : Alice Kurian & N. Asha Sankar
8) Herbal Drug Technology ; By S.J. Agrawal , M. Paridhavi
9) Pharmacognosy & Phytochemistry Vol 1 & II, Mohmmed Ali.

5.4  Physical Cosmetics- I

Theory
1) Interfacial Phenomena : Spreading coefficient, work of cohesion,

work of adhesion. Adsorption at liquid interfaces, Adsorption at solid
Interface, adsorption at solid / Gas Interface. Adsorption Isotherms &
its types, adsorption at solid - liquid interface, electrical properties at
interface.

2) Complexation :- Metal complexes, organic complexes, molecular
complexes, inclusion complexes, methods of analysis of complexes.
Applications in cosmetics.
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3) Rheology : Types of Flow behaviour. Thioxotropy, Negative

Thioxotropy. Measurement of Thixotropy. Determination of flow
properties, capillary Viscometer. Falling sphere viscometer, cup & Bob
viscometer. Cone & plate viscometer.

4) Micromeritics : Definition, Particle size determination methods,
surface area methods , Derived properties of powders, porosity in
Powder, Flow Properties of Powders . Applications in cosmetics
technology.

Practicals :-
1) To determine surface tension of given sample by stalagnometer for

atleast 4 samples.
2) To determine viscosity by using Ostwald viscometers at room

temperature atleast 4 samples.
3) To determine interfacial tension of given sample.
4) To determine hardness of given sample by complexometric analysis

method.
5) To study effect of lubricating agent on the flow properties of powder

atleast 3 samples.

Reference
1) Physical pharmacy by Alfred Martin, James Swarbrick.
2) Burger & Lee – Physical & Technical pharmacy
3) Rawlins Bentley’s Text Book of Pharmaceutics
4) Shotton & Ridgway : Physical pharmaceutics.

5.5  Cosmetic Analysis-II
Theory

1) Miscellaneous methods of analysis – Diazotization titration,
Kjeldhals method for nitrogen determination.
2) Theoretical aspects, Basic instrumentation and applications of
following methods in cosmetics. Polarimetry, refractometry,
potentiometry, pH measurement, conductometry.
3) Quality Assurance ISO, ICH Regulatory control, Validation of
equipments and analytical instruments.
4) Testing of containers and closures.
5) Stability aspect of cosmetic preparations

Practical :-
1) Analysis of oils and fats used in cosmetics

a. Determination of acids values.
b. Determination of saponification value
c. Determination of iodine value

2) Quantitative tests for detection of proteins and amino acids and
quantitative estimation of proteins, separation of amino acids by TLC

3) Estimation of ascorbic acids
4) Identification tests and analysis of lanolin, kaolin and Bentonite.
5) Preparation of standard buffers (Citrate, phosphate and carbonates)

and measurements of pH.
6) Isolation of casein from milk and identification test for protein.

Reference Book
1) Practical pharmaceutical chemistry part I & Part II
2) Vogel Text Book of practical organic chemistry.
3) Instrumental methods of Analysis by Willard Dean, Merit and settle

words worth publication co.
4) Instrumental methods of analysis of cring.
5) Higuchi and Brochmann- Pharmaceutical Analysis
6) Indian Pharmacopocia
7) British Pharmacopoecia
8) USP

References Book (Practicals)
1) Practical Pharmaceutical chemistry Part I Beckett & Stanlak.
2) Indian Pharmacopoeia
3) Practical Inorganic chemistry by Vogel.

5.6   Cosmetic Management-I
Theory
1) Management process and Organisational behaviour concepts. Various

approaches to management philosophy. Organisational structures,
Individual Behaviour and personality, group dynamics, group
behaviour.

2) Human Resources Management  :- Concept & perspective Human
resource planning. Career and Succession planning. Training and
Development programmes, orientation programmes, performance
appraisal & potential evaluation. Employee empowerment.

3) Managerial skill development :- Importance & Nature of
Communication, principles and  process of communications. Barriers
and Gateways to communications, types of communications.
Commercial letter types, writing business reports. Oral communication,
presentation of Reports. Public speaking. Body language and Kinetics/
movements.

4) Marketing Management : Nature and Scope of Marketing marketing
management. Nature & structure of Indian market, marketing
information system. Marketing research, understanding market
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segmentation. Product Mix, Product life cycle. New Product
development- Modern marketing concepts.  Promotion Mix –
advertising, sales promotion sales forecasting.

Reference :-
1) Financial Management  By S.N. Maheshwari
2) Marketing Management By . Sheriekar
3) Human Resource Management By K. Ashwathappa.

Syllabus Prescribed for B.Tech (Cosmetic)
VIth Semester Examination

6.1  Cosmetic Technology- VI
Theory
1) Antioxidants – Introduction, General Oxidative theory, classification

of Antioxidants, Choice of Antioxidant.
2) Skin products for Babies :- Introduction, skin  problems in babies,

Function, Requirements of baby product safety of baby products
example formulation. Fillers used in cosmetics & their definition,
classification properties & significance in formulation, like surfactants.
Hydrocolloid preservatives, Diluents. paste, bases, preparation.

3) Coloured Cosmetics :-  Manicure preparations, Cuticle Remover, Nail
Bleach, Nail Cream, Nail Strengthner, Nail Lacquer- Introduction,
ingredients of Nail Lacquer, Formulation, Manufacture of Nail lacqure,
Base coats & Top coats, Enamel remover, Nail driver, Plastic fingernails
& Elongators, Nail mending coponsitons.

4)  Stability of Cosmetics : Stability of Base Formulation & its Testing ,
General Preservation Test, General Performance & Effectiveness Test
– Aerosol stability test, Accelerated stability test, stability of Mass
produced cosmetics, Stability Based on Usage Environment.

5)  Depilatories : Epilation & Depilation, formulation of depilatories using
chemicals like thioglycolates, sulphide, enzymes. Evaluation of
depilatories. Formulation of powder, cream, gel type depilatories &
their stability aspect.

Practicals :
1) Eye Care Preparations : Eye Shadow stick, Eye Liner Evaluation of

above products.
2) Preparations based on gels
3) Preparations of body cosmetics atleast two examples from each

category.

4) Preparation of sulphide & thioglycolate depilatories.
5) Nail preparations – Nail lackers, nail bleach, cutical remover, enamel

remover.

References
1) Cosmetic Science and Technology by Sagarin.
2) Modern Cosmetics by E.J.Thomson.
3) Harry’s Cosmetology.

6.2   Perfume & Colour-IV

Theory
1) Specially perfumed products :- formulation & proposing of

a. Alcoholic fragrance solution
b. Emulsified & Solid fragrances
c. Solubilised perfumes.

2) Colour, Pigment & Dyes :-
a. Classification uses & preparation of colours, solution/

dispersions, incorporation
b. Detection of colour

3) Heterocyclic compounds, chemistry, preparation and properties of
some importance systems isoquinoline, acreidine, phenothiazines.

4) Classification, chemistry and cosmetic properties of cosmeceutically
important monoterpenes – sesquiterpenes, diterpenes and
triterpenoids.

5) Alkaloide – General introduction, classifications and importance in
cosmetics.

Practicals
1) Study of soxlet apparatus and its use for extraction.
2) Distillation of alcohol
3) Identifications of perfume and flavours.
4) Synthesis of odourous materials.

Books recommended
1) Perfume flowers & essential oil industries by S.B. Srivastva
2) Manufacture of perfumes, cosmetics, & Detergents by Giriraj Prasad
3) Cosmetics – Science & Technology By Sagarin.
4) Industrial pharmacy- By Leon Lachman
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6.3   Herbal Cosmetics- IV

Theory
1) Application of herbs and their constituents in cosmetic formulation;

1) In skin care products. 2) In Hair care products
2) Plants for Aromatherapy & Cosmetics:- Introduction plants &

Aromatherapy sources & functioning of essential oils, application,
elements & therapy, Herbal cosmetics , skin care Tonners, Hands and
feet , Hair dyes , Bathing preparations.

3) Development and Quality control of Herbal Cosmetics development
safety & efficacy evaluation clinical studies of herbals medicines
nonclinical studies standardisation and quality control of Ayurvedic
& Herbal preparations.

Practicals
1) Incorporation of herbal extracts in various herbal cosmetic products
2) Herbs used for skin care :-

1) Vasaka   2) Bael   3) Aloe   4) Neem   5) Mustard
6) Papaya     7) Lemon   8) Haldi  9) Tulsi   10) Chiretta   11) Ashwagandha

3) Herbs used for Hair care :-
1) Shikakai  2) Mandukaporni    3) Datura   4) Mehandi  5) Jatamansi
6) Amla 7) Ritha      8) Behera     9) Til     10) Fenugreek

4) Herbs used for Nail care :-  1) Garlic 2) Sadabahar  3) Haldi 4) Henna
5) Pann. 6) Hop   7) Birch.

5) Cosmaceuticals aids & Technical products :- Introduction, various
herbal    material used in cosmetics formulation :- Spermacity, Kaolin,
Colchinal, Shellac, lard, musk, Diatomite, Bentonite, Talc.

6) Herbal Colours :- Annatto, Marigold, Ret beat Root, Monascus, Red
Poppy Petals, Red Rose petals.

Reference
1) Trease of Evans : Text Book of Pharmacognosy
2) Claus and Tyler : Pharmacognosy
3) Nadkarni : Materia Medica
4) C.S.I.R. : Wealth of India
5) H. Panda : Hand Book of Herbal Cosmetics
6) Rakesh K. Sharma & Rajesh Arora Herbal drugs.
7) Medicinal Plants : Alice Kurian & N.Asha Sankar
8) Herbal Drug Technology ; By S.J. Agrawal , M. Paridhavi
9) Pharmacognosy & Phytochemistry Vol 1 & II, Mohmmed Ali.

6.4   Physical Cosmetics- II
Theory
1) Colloidal Dispersion : Classification of colloidal Dispersion,

Purification of colloidal dispersion. Stability of collids, sensitization
and protective colloidal action. Optical properties, Kinetic properties
& Electrical properties of colloids. Applications of colloids.

2) Surface active agents : Classification Based on chemical nature &
HLB scale, Determination of HLB, chemical nature & HLB Scale,
determination of HLB, Surface activity, Bulk properties of surfactant
solutions, factors affecting micelle formation. Solubilisation, factors
affecting solubilisation, application of solubilisation.

3) Emulsion:- Definition , classification of Emulsions Appearance &
Identification. Thermodynamic causes for instability. physical
Instability Markers , factors which improve physical stability, phase
Inversion, Evaluation of physical stability of emulsions.

4) Suspension :- Ideal characteristic of suspension , classification of
suspension, particle particle , Interaction & Behaviour factors
influencing setting physical stability controlled flocculation
flocculated suspension flocculation in structured vehicles.

5) Diffusion : Definition, steady state diffusion Ficks first law, Fick’s
second Law. Methods and procedures to study diffusion.

Practicals
1) To determine critical miceller concentration of given surfactant.
2) To determine bulk density, true density & percentage porocity of

given powder.
3) To determine the HLB value of glyceryl monosterate, Tween 80.
4) To determine sedimentation volume of given suspension.
5)  To determine particle size of given suspension using microscopic

method.
6) To determine globule size of emulsion by optical microscopy.
7)  To prepare and carry out, diffusion study of antiageing cream.
8)  Determination of Zeta potential of using given suspension & emulsion

a demonstration.
9)  Accelerated stability studies on emulsion & suspension.

Reference
1) Physical pharmacy by Alfred Martin, James Swarbrick.
2) Burger & Lee – Physical & Technical pharmacy
3) Rawlins Bentley’s Text Book of Pharmaceutics
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6.5   Cosmetic Analysis-III

Theory
1) Study of UV, Visible spectrophotometry and I.R. Spectrophotometry

, UV filter in sunscreens and other cosmetics.
2) Chromatography- Principles and techniques involving separation of

actives from excipients and its application in cosmetics. TLC, HPLC,
GLC, HPTLC, ion exchange chromatography, paper and column
chromatography

3) Study of Flame photometry and fluorimetry and its application in
cosmetics.

4) General concept , current legislation of cosmetic in different countries
5) ISO its significances, role and importance in cosmetic industry.

Practicals
1) Study of Lambort Berr’s law and Quantitative estimation of cosmetic

formulations by spectrophotometer.
2) Quantitative estimation of at least 5 cosmetics formulation by using

instrumental techniques.
3) Study of rheological properties of semisolids.
4) Microbial analysis.

Reference Book
1) Chattan, Text Book of Pharmaceutical Chemistry.
2) Connors K.A.A. Text Book of Pharmaceutical Analysis
3) Vogel
4) Bentley and Drivers Text Book of Pharmaceutical Chemistry

6.6   Cosmetic Management II
Theory
1) Production Management :- Scope of production facility, location types

of manufacturing system and layout. layout planning and analysis.
Export promotion. production planning and control, material and
handling, principles, stores management. Work environment, industrial
safety management.

2) Entrepreneurial Development : Process of generating business ideas,
Technical and economic feasibility –developing detailed project report
for implantation, legal provision, knowledge of laws & bye laws. Legal
formalities of import & export license. International Business and
entrepreneurship, entrepreneurship development. Role of management
education, Total Quality management (TQM) cost befit analysis. PERT
& CPM.

3) Financial Management : Financial Management objectives ,
Management of working capital, management of earning, profit
planning, corporate planning and Beak Even analysis . Taxation and
financial planning and policies Expansion and Diversification
strategies, investment portfolio, decisions with reference to financial
organizations like Banks., Trusts and insurance companies etc.

4) Small scale industries and cottage industries with emphasis on soaps,
Detergents and other cosmetics industries . Role of Small scale
industries in developing economy of India. Problems of small scale
industries. Financial institutions providing assistance to India.

Reference :-
1) Financial Management  By S.N. Maheshwari
2) Marketing Management By . Sheriekar
3) Human Resource Management By K. Ashwathappa

*****
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SANT GADGE BABA  AMRAVATI  UNIVERSITY

SPECIAL NOTE FOR INFORMATION OF THE STUDENTS

(1) Notwithstanding anything to the contrary, it is notified for general

information and guidance of all concerned that a person, who has

passed the qualifying examination and is eligible for admission only

to the corresponding next higher examination as an ex-student or an

external candidate, shall be examined in accordance with the syllabus

of such next higher examination  in force at the time of such examination

in such subjects papers or combination of papers in which students

from University Departments or Colleges are to be examined by the

University.

(2) Be it known to all the students desirous to take examination/s for

which this prospectus has been prescribed should, if found necessary

for any other information regarding examinations etc., refer the

University Ordinance Booklet the various conditions/provisions

pertaining to examination as prescribed in the following Ordinances.

Ordinance No. 1 : Enrolment of Students.

Ordinance No. 2 : Admission of Students

Ordinance No. 4 : National cadet corps

Ordinance No. 6 : Examinations in General (relevent extracts)

Ordinance No. 18/2001 : An Ordinance to provide grace marks for

passing in a Head of passing  and Inprovement

of Division (Higher Class) and getting

Distinction  in the subject and condonation

of defficiency of marks in a subject in all the

faculties prescribed by the Statute No.18,

Ordinance 2001.

Ordinance No. 9 : Conduct of Examinations (relevent extracts)

Ordinance No. 10 : Providing for Exemptions and Compartments

Ordinance No. 19 : Admission of Candidates to Degrees.

Ordinance No. 109 : Recording of a change of name of a University

student in the records of the University.

Ordinance No. 6 of 2008 : For improvement of Division/Grade.

Ordinance No.19/2001 : An Ordinance for Central Assessment

Programme, Scheme of Evaluation and

Moderation of answerbooks and preparation

of results of the examinations, conducted by

the University, Ordinance 2001.

Dineshkumar Joshi
Registrar

Sant Gadge Baba Amravati University



DIRECTION

No. : 28 / 2012            Dated :- 29.6.2012

Subject : Examinations leading to the Degree of Master of
Cosmetic Technology in the Faculty of Home
Science (Semester Pattern -  Credit Grade Based
System), Direction, 2012

Whereas, the Degree of Master of Technology (Cosmetics) in the
Faculty of Home Science is in existence in the University under Ordinance
No.24 of 2004.

AND

Whereas, the Academic Council in its meeting held on 5.5.2012
while considering item No.53 (3) A) R-1 has resolved to accept the Draft
Schemes of Teaching and Examinations, Draft Syllabus and Draft
Ordinances for M.Tech. (Cosmetics) (All Specializations) along with other
details as per semester system and credit grade based system, and further
resolved to refer the Draft Scheme of Teaching and Examination and Draft
Ordinances to the Ordinance Committee for making Ordinances and
Regulations.

AND

Whereas, the Hon’ble Vice-Chancellor has accepted the
corrections recommended by Chairman, Ad-hoc Committee in Cos.Tech. &
Dean, faculty of Home Science u/s 14(7) of the Maharashtra Universities
Act, 1994 on 25.6.2012 on behalf of the authorities of the University.

AND

Whereas, it is necessary to frame an Ordinance/Regulation  for
M.Tech. (Cosmetics) as per semester pattern and credit grade system.

AND

Whereas, the making of Ordinance/Regulation for
M.Tech.(Cosmetics) Semester-I to IV as per semester pattern and credit
grade system is a time consuming process.

AND

Whereas, the Academic Session is commencing from June 2012
and it is necessary to provide the Schemes of examinations, eligibility
criteria along with other details for the admission of students in the above
pattern.

Now, therefore, I, Dr. Mohan K.Khedkar, Vice Chancellor of  Sant
Gadge Baba Amravati University, in exercise of powers conferred upon me
under sub-section (8) of section  14 of the Maharashtra Universities Act.,
1994,  do hereby direct as under:

1) This Direction may be called “Examinations leading to the Degree of
Master of Cosmetic Technology in the Faculty of Home Science
(Semester Pattern -  Credit Grade Based System), Direction, 2012”.

2) This direction shall come into force from the date of its issuance.

3) The Examinations in Master of Cosmetic Technology course shall be
conducted in following four specializations.

I)    Cosmetic Technology

II)  Quality Assurance

III) Perfumes & Colours

IV) Herbal Cosmetics

4) Subject to the compliance of the provisions of this Direction and any
other ordinances in force from time to time, an applicant for admission
to the Master of Cosmetic Technology Semester-I examination shall
have passed Degree course in Cosmetic Technology of Amravati
University or of any other statutory University equivalent thereto
possessing minimum of 50% marks or its equivalent grade point in
C.G.P.A. For admission to M.Tech. Semester-II, a candidate should
have satisfactorily complited Semester-I.

5) An applicant for admission to the final M.Tech. (Semester-III & IV),
Examinee should have satisfactorily completed Ist and IInd Semester
i.e. the First M.Tech. Examination of this university, and shall have
prosecuted a regular course of study in the Department/College as
prescribed in this Ordinance. An applicant for the examination to the
Final M.Tech. (Semester-III & IV) shall not be allowed to take the
examination if he/she fails to submit to his/her dissertation on or
before the 20th December or 31st May of the calendar year in which
he/she has to take the examination.

6) The duration of the course leading to the degree of Master of Cosmetic
Technology in the Faculty of Home Science shall be of two years
consisting of Four Semesters, each of six months duration. There
shall be Four examinations leading to the degree of Master of Cosmetic
technology namely :

a) The first Examination shall be held at the end of six months which
shall be known as Master of Cosmetic Technology Semester-I
examination.

b) The Second Examination shall be held at the end of second
semester and shall be known as Master of Cosmetic Technology
Semester-II Examination.

c) The third Examination shall be held at the end of third semester
and shall be known as Master of Cosmetic Technology Semester-
Ill Examination.
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d) The fourth Examination shall be held at the end of fourth semester
and shall be known as Master of Cosmetic Technology Semester-
IV Examination.

7) The supplementary examinations shall be held for all semesters of
M.Tech. examinations.

8) The Examination shall comprise of:

(a) Semester-I

(i) Theory ‘ 320 marks

and it’s Internal assessment 80 marks

(ii) Practical 140 marks

it’s Internal assessment 60 marks

 (b) Semester-II

(i) Theory 240 marks

and it’s Internal assessment 60 marks

(ii) Practical 140 marks

it’s Internal assessment 60 marks

(c) Semester-III

(i) Seminar on Research Envisaged 100 marks

       for Dissertation

(ii)  Seminar Recent Trends in Cosmetic 150 marks

       Sciences

(d)  Semester IV

(i) Seminar, Dissertation & Viva voce

Internal 100 marks

(ii) Seminar, Dissertation & Viva voce

External 200 marks

———————————————————————————

Grand Total 1650 marks

———————————————————————————

For theory examination :-  For Internal assessment / sessionals /
home assessments two sessional examinations shall be conducted
each of 20 marks per semester. Average marks obtained out of the
two examinations will be awarded.

For Practical Examination : One sessional examination each of 30
marks shall be conducted and marks will be awarded. The Head of
the Department / Principal shall maintain in his / her office a complete
record of the marks obtained by the candidates towards the Internal
Assessment / Sessional and shall send them to the Controller to
Examinations at least 15 days before the commencement of the
theory examination.
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9) Students admitted for Semester III of Maser of Cosmetic Technology
shall carry out research under an approved guide belonging to that
institution / college.

10) The defence examination of an examinee of Semester IV examination
of master of cosmetic Technology shall be carried out by

a. External Examiner appointed by the University, and

b. The guide guiding the Dissertation / Thesis

c. In Case of dispute, the opinion of the external examiner shall be
final and binding.

d. Provided further that the external examiner shall submit a report to
the controller of Examinations immediately.

11) i) Seminar on Recent Trends in Cosmetic Sciences of third semester
should be held at college level & marks should be submitted to
the university at the end of third semester.

ii) Viva voce & defence examination based on the dissertation work
will be carried out at the end of fourth semester in presence of
external & internal examiners & marks should be sent to the
university at the end of fourth semester.

12) i) The Scope of the topics in various papers shall be as indicated
in the syllabus .

ii) The medium of instruction and the examination shall be English
only.

13) An Examinee who secures minimum of 50% of Marks in each theory
paper, Seminar, Dissertation / Thesis, Viva-Voce shall be declared
successful at the examination.

14) The fees for the examination shall be as prescribed by the University
from time to time.

15) i) An Examinee who is unsuccessful at an examination shall be
eligible for admission to the Examination in next theory / practical
/ Seminar dissertation Thesis and Viva Voce on pay of such fees
as may be prescribed by the University from time to time.

ii) For being eligible for exemption in a paper or a practical or
dissertation and viva voce a candidate must have obtained
minimum 50% of marks in that paper / Practical / Dissertation and
viva voce as the case may be.

16) Without prejudice to the other provision of Ordinance No. 6 relating
examinations in general the provisions of paras 5,8,10,23 and 31 of
the said Ordinance shall apply to every candidate.

17) Provisions of Ordinance No. 18 of 2001 relating to an Ordinance to
provide grace marks for passing in a Head of passing and
Improvement of Division (Higher Class) and getting Distinction in
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the subject and condonation of deficiency of marks in a subject in
all the faculties prescribed by the Statute No. 18, Ordinance  2001
shall apply to the examination under this Direction.

18) The examination leading to the Semester I / Semester II / Semester
III/ semester IV of Post graduate Master degree in Cosmetic
Technology shall be held twice a year  at such places and on such
dates as decided by the Board of Examination.

19) The Schemes of Teaching & Examinations with credits along with
other details & features of credit system for First, Second, Third and
Fourth Semester for the Degree course “Mater of Cosmetic
Technology” shall be as per Appendices-I to III.

20) Notwithstanding anything to the contrary in this Direction, no
person shall be admitted to these examinations if he/ she has already
passed the same examination or any examination equivalent there to
any other statutory University.

21) The Degree, in the prescribed form shall be signed by the Vice-
Chancellor of the University.

      Sd/-

Amravati         (Dr.M.K.Khedkar)

Dated : 28/06/2012           Vice-Chancellor

******
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APPENDIX II

SCHEME FOR CREDITS BASED ON CONTACT HOURS
DISTRIBUTION OF
SEMESTER III & IV

SEMISTER- III
The topic for the research envisage for dissertation and seminar on recent
trends in Cosmetic Sciences shall be assigned to him/her by the Guide
within one month from the date of the commencement of the third semester.

A.   SEMINAR ON RESEARCH ENVISAGED FOR DISSERTATION :
18 Hrs/Wk = 9 Credits

Contents Credits
1 .    Selection of research topic and their applicability 02
2.    Introduction and information retrieval systems 02
3.    Reading research papers 02
4.    Skill in oral presentation 03

Total 09

B.   SEMINAR ON RECENT TRENDS IN COSMETICS SCIENCES

Contents Credits
1.    Introduction and information retrieval systems 01
2.   Organization of material and references 01
3.   Representation 01
4.    Skill in oral presentation 02
5.    Questioning and defending 02
6.    Report 02

Total 09

“The report on seminars shall be submitted  by respective guide/supervisor
to Head of Department/Principal.”

SEMESTER – IV
Seminar, Dissertation & Viva-voce

Contents Credits
1.    Introduction, information retrieval systems 02
2.    Experimental Work 06
3.    Scientific Contents 02
4.    Result/ Conclusion 04
5.    Organization of scientific material, thesis, 04
       dissertation and references

Total 18

APPENDIX-III
Sant Gadge Baba Amravati University, Amravati

M.Tech (Cosmetics) Syllabus
Credit-grade based performance and assessment system (CGPA))

FEATURES OF THE CREDIT SYSTEM

• Master’s degree would be of 72 credits each.
• 4 credit course of theory will be of four clock hours per week running

for 12 weeks.
• 3 credit course of theory will be of four clock hours per week running

for 12 weeks.
• 1.5 credit course of practical will consist of 3 hours of laboratory exercise

for 12 weeks.
• 1.5 credit course of practical/demonstration will consist of  6 hours of

laboratory exercise for 12 weeks.

FIRST SEMESTER SHALL HAVE 5 THEORY COURSES, 2 PRACTICAL
COURSES
•      2 Theory courses x 3 credits = 06 credits

•      3 Theory courses x 4 credits = 12 credits

•      2 Practical course x  1.5 credit = 03 credit

Total  = 21 credits

SECOND SEMESTER SHALL HAVE 3 THEORY COURSES, 2
PRACTICAL COURSES

•      3 Theory courses x 4 credits = 12 credits

•      2 Practical course  x  1.5 credit = 03 credit

Total  = 15 credits

THIRD  SEMESTER SHALL HAVE 2 PRACTICAL COURSES OF 18
HRS./WK EACH

•      36 Practical courses/wk  of  0.5 credit each = 18 credit

Total  = 18 credits

FOURTH  SEMESTER SHALL HAVE 1 PRACTICAL COURSE  36 HRS./
WK

•      36 Practical courses/wk  of  0.5 credit each = 18 credit

Total  = 18 credits

BSC
Highlight
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EVERY STUDENT SHALL COMPLETE 72 CREDITS IN A MINIMUM OF
FOUR SEMESTERS. FIRST  SEMESTERS WILL HAVE 21 CREDITS,
IIND SEMESTER WILL HAVE 15 CREDITS, THIRD SEMESTER WILL
BE OF 18 CREDITS AND FOURTH SEMESTER WIILL BE OF 18
CREDITS.

•      First semesters 21 credits  = 21 credits

·      Second Semester 15 credits =  15 Credits

•     Third semester 18 credits  = 18 credits

•      Forth semester  18 credits  = 18 credits

       Four semesters total credits = 72 credits

SCHEME OF SYLLABUS AND CREDIT SYSTEM

1) One credit is equal to one theory hour therefore three/four credits will
be for each theory subject as the case may be & one credit is equal to
two practical hours therefore for each practical subject there will be
1.5 credits.

2) Nine credits, in third semester have been allocated for recent trends in
the Cosmetic Sciences.

3) Total Eighteen credits have been allocated for the seminar, dissertation
& viva voce.

4) Academic calendar showing dates of commencement and end of
teaching, internal assessment tests and term end examination shall be
duly notified before commencement of each semester every year by
the affiliated colleges.

5) Credit system offers more options to students and has more flexibility.

6) Students can get requisite credits from the concerned colleges where
he is mutually permitted on terms mutually agreed to complete the
same and be eligible to appear for term end examination.

7) The term end examination, however, shall be conducted by the Sant
Gadge Baba Amravati University in the allotted centers.

8) The research/dissertation work shall be compulsory.

9) These activities, including preparation of the result-sheets for the
students, would be co-ordinated by the Department Examination
Committee comprising Course in-charges and HOD or Head of the
institution.

10) A student who passes the internal tests but fails in Term End
Examination of a course shall be given FF grade.

11) Student with FF grade in a course would be granted credit for that
course but not the grade for that course and shall have to clear the
concerned course.

12) The evaluation is based on average weightage system. Every subject
has credit point based system. Every student is awarded grade point
out of maximum 10 points in each subject (based on 10 point scale).

13) Grades-Marks for each course would be converted to grades as shown
in following Table 1.

Table 1: Grade point for Theory/ Practical/Laboratory course /Seminar

Grade Range of Marks obtained out of Grade point
100 or equivalent fraction

AA 90-100 10

AB 80-89 9

BB 70-79 8

BC 60-69 7

CC 55-59 6

CD 50-54 5

FF Below 50 0

ZZ Absent in Examination

14) Equivalence of the conventional division/class with the CGPA in final
semester is in accordance with the following table 2 and Grade Points
for SGPA and CGPA of M.Tech in Table-3.

Table-2: Equivalence of class/Division to CGPA

Sr.No. CGPA Class/Division

1. 7.5 or more than 7.5 First Class with Distinction

2. 6.00 or more but less than First Class
or equal to 7.49

3. 5.50 or more but less than Higher Second Class
or equal to 5.99

4. 5.00 or more but less than Second Class
or equal to 5.49

Table-3 : Grade Points for SGPA and CGPA of M.Tech.

Grade Point Final Grade
9    -  10 AA

8    -  8.99 AB
7    -  7.99 BB
6    -  6.99 BC
5.5 -  5.99 CC
5    -  5.49 CD
0    -  4.99 FF

Absent in Examination ZZ
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15) Based on the grade point obtained in each subject, Semester Grade

Point Average (SGPA) and then Cumulative Grade Point Average
(CGPA) are computed as follows.

16) Computation of SGPA and CGPA:
Every student is awarded point out of maximum out of 10

point in each subject. (Based on 10 point scale). Based on the Grade
point obtained in subject the Semester Grade Point Average (SGPA)
and Cumulative Grade Point Average (CGPA) are computed. The
computation of SGPA and CGPA is as under.

Semester Grade Point Average (SGPA) is the weightage
average of point obtained by a student in a semester and computed
as follows.

   U1xM1 + U2xM2 + …UnMn
SGPA = ———————————————

           U1+U2+……Un

Where U1, U2,…… are subject credit of the respective course and
M1, M2,…….. are the grade point obtained in the respective subject
(out of 10).

The Semester Grade Point Average (SGPA) for all the four semester
is also mentioned at the end of every semester.

The Cumulative Grade Point Average (CGPA) is used to describe
the overall performance of a student in the course and is computed
as under. CGPA shall be calculated on final semester of the course
(i.e from Semester I-IV).
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Where SGPA (n) is the nth semester SGPA of the student and C
n
 is

the nth semester total credit. The SGPA and CGPA are rounded off
to the second place of decimal.

ACADEMIC CALENDAR AND TERMS

The terms and academic activities of the college affiliated to Sant
Gadge Baba Amravati University under CGPA shall be as per the dates
given below, only the years shall be changed i.e. the dates shall remain
same as given below irrespective of the year.

Beginning of First Term (Semester I, and III) : As per University academic
  calendar

Vacation : As per University academic
  calendar

Beginning of Second Term : As per University
(Semester II, and IV)   academic calendar

*****
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Syllabus  prescribed for the course of Master of Cosmetics Technology
(Ist Semester)

(Implemented from the Academic Session 2012-13)

1-T-1 Principles of Cosmetics Technology
(Common for all specialization)

Theory :

Inter facial Phenomena: Liquid-Liquid interface: Insoluble monolayers,
surface pressure, surface potential, surface rheology and their measurement,
structure and state of monolayers, mixed monolayers, Macromolecular films,
Biological membranes, Liquid-Solid interface, details study of weting ,
detergency and water repellance.

Solubilization : Micelle formation, factors affecting micelle formation and
physical methods of investigation of miceller solutions, Theory and
mechanism of solubilization. Some factors in the formulation of
cosmeticeuticals containing solubilized materials like choice of surface
active agents, effects and the nature of the solubility, effect of co-solublizing
agents on the solubilizing action of surface active agents, effect of
temperature on the solubilization, phase equilibria in system containing
surfactants, application of solubilization, solubilization of phenolic
disinfectants, idophers, Vitamin preparations, Hormones solution, steroids,
flavors and perfumes, etc.

Theories of Dispersion Techniques : General basic physical consideration,
adsorption and interfacial energetics and study of relevant equations,
adsorption on solid surface, electrical phenomena at interfaces, particle-
particle interactions, influence of polymer adsorption on particle, vehicle
interaction, flocculation kinetics, controlled flocculation, Application of
dispersion techniques in formulation of emulsion and suspension.

Suspension : Theory, production, equipment, Industrial processing and
large scale manufacturing.

Emulsions : Electrical theories of stabilization of emulsions, assessment
and prediction of emulsion shelf life, equations involved in emulsion
stability stress conditions and physical parameters employed to evaluate
emulsion stability, presentation of interaction between preservation and
emulsion ingredients like surface active agents hydrophilic polymers,
suspended particle, packaging materials etc. prediction of preservative
efficiency. Production, equipments, Industrial processing and large scale
manufacture.

Rheology : Theoretical consideration. Thixotropy, spurs and bulges in the
hysterisis loop continuous shear rheometry of semisolids, viscoelasticity,
the creep test, study including principle of operation and application cone

& plate, blonnei, Mac Michal, Brooke - field viscometer. Chemical and
physical factors affecting rheological proporities. Rheology and product
design, Rheology of cosmetic products. Rheological and Biological
application.

Micromerities: Adsorption, air permeability techniques and determination
of surface area and size of particals and classification and evolution of
some basic properties of powders, flow properties of various powder system.

Recommended Books:
1) “Advanced in Pharmaceutical Sciences” Vol. I, II, III & IV, edited by

Bran, Becheti & Carless.
2) Martin A.N. “juiysical Pharmacy”
3) Lachman et al “The Theory and Practice of Industrial Pharmacy”.
4) “Remington, Pharmaceutical Practice” Mac Publications, USA.
5) Badger W.L., & Banchero “Introduction of Chemical Engineering.”
6) Chemical Engineering by Richardson & Crudson.

1-T-2   Quality Assurance Technique
(Common for all specialization)

Theory :

1) The theoretical aspects, basic instrumentation and applications of
following technique in analysis of cosmetic raw materials and cosmetic
preparation.

a. Separation technique :- Gel filteration Chromatrography, ion
exchange chromatrography, affinity chromatography, HPLC,
HPTLC, GLC and paper chromatography.

b. Introduction and brief study of spectroscopic technique UV
Visible , IR, NMR, Mass , Atomic absorption spectroscopy and
flame photometry.

c. Light scattering methods in qualitative analysis. Nephilometry
and Turbidimetry.

2) General methods of analysis to determine quality of raw materials
used in cosmetic industry and evaluation of products :- Emulsion
(Liquid, Cream), Suspension (lotion), Powders (Talcum, Baby,
Compact), Lipsticks, Mascara, Kajal, Hair Care products (Shampoo,
Colorants), Tooth paste, tooth powder, Deodorants, aerosols etc.

3) Validation of analytical methods and calibration of instruments and
equipments.

4) Sampling plans and procedures

5) Stability testing – Role of stability testing, stability test guidelines,
protocols of stability testing including testing under different climatic
zones, and conditions, presentations and recording of stability data
and determination of shelf life.
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6) Documentation – Importance of documentation, statutory
requirements and procedure for documentation.

7) Principles and procedure involved in Biological tests of Following.
a.   Absence of pyrogens.
b.  Histamine like substances

8) Determination of toxic elements.
9) Introduction of skin absorption and studies and their importance.
10) Quality assessment of packaging containers, closures etc
11)  Compliance and drug and cosmetic act 1940 with reference to

provisions for pakaging and labelling (Rule 150A, Schedule S)
permitted colors, flavours etc.

Books Recommended
1) Principles of Instrumental analysis by D.A. Skoog
2) Instrumental methods of chemical analysis by B.K. Sharma
3) Instrumental methods of chemical analysis by G.R. Chatwal and

S.K. Anand
4) Introduction to instrumental analysis by F.D. Brawn
5) Analytical chemistry by G.D. Christian.
6) Classification of cosmetic raw materials and adjuncts IS 3958 of

Indian standard.
7) F.V. Smith , J.T. Stewart Text Book of Bio pharmaceutical analysis.
8) Indian Pharmacopocia 2007 controller of publications Govt. of

India, New Delhi.
9) Beckett and stanlake practical pharmaceutical chemistry part I &

II
10)  K.A. Cannors, Text Book of pharmaceutical analyser

1-T-3   Product Development & Formulation
(Common for all specialization)

Theory :
1) Development of New Cosmetics :-  Steps involved in development

new cosmetics, abstracts to its evaluation, limitation of screening
procedures, skin toxicity test. Generation of Laboratory data & new
cosmetics application as per WHO norms. Requirements and
guidelines on clinical trials of new cosmetic in India.

2) Pilot Plant scale up techniques – Purpose & function, concept of &
pilot plant for development & contract, planning of pilot plant size of
pilot plant, organization & personnels, as per schedules

3) Topical active delivery system – Percutanous absorption, factors
affecting vehicles and in cosmetic preparation, enhancers, controlled
released cosmetics & general consideration, design & formulation
options as microencaplation, Liposome, nano technoogy etc.

4) Product Developemnt Approaches :- Product Development
Approaches  for Emulsion, suspension, powders, shampoos, tooth
paste, antiperspirants, deodorant, Nail lacquers, Aerosal, Soaps &
perfume.

5) Performualtion studies :- Physicals & chemical problems inherent in
development of new formualtion.

6) Physical proteries – physical form, particle size, solubility wetting of
solid, flow properties, organoleptic properties. Chemical properties &
stability .

Recommended Books
1) Cosmetic Science and Technology Vol I, II, III by Sagarin.
2) Harry’s Cosmetology
3) Theory and Practice of Industrial Pharmacy by Leon Lachman.
4) New Cosmetic Science
5) Indian Herbs by Chopra
6) Wealth of India by CSIR

1-T-4   Biostatistics
(Common for all specialization)

Theory :
Biostatistics :- Histograms and Frequency Polygons, measure of central
tendency (mean, median and mode), dispersion standard mean and quartile
deviation and range), skewness and kurtosis : Probability - Bayes theorem,
variable and distributions (including Chi-square, t and f test); Non-
parametric tests - Sign, run and order statistics median tests; Confidance
intervals, square methods, regressions and randomizations; Analysis of
variance (1-2- and 3-way) and covariance; quantitative response
relationship and probit analysis, Correlation and Co-efficient of Correlation.

REFERENCES
1)   Pharmaceutics Statistics by Bolton Marcel Dekkar inc.
2)   Biostatistics and Computer by Dr.Paradkar.

1T5   Research Methodology
(Common for all specialization)

Theory :
Research Methodology:- Introduction to Research Methodology –
Importance of research in decision making, defining research problem and
formulation of scientific experimental design.
Data Collection and Measurement:- Methods and techniques of data
collection sampling and sampling designs attitude measurements and
scales.
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Data Presentation and Analysis :- Data processing statistical analysis and
interpretation of data non-parametric tests multivariate analysis of data
model building and decision making.
Report Writing and Presentation :- Substance of reports, formats of reports,
presentation of a report.

Research Paper: Preparation of research paper, presentation of research
paper.

Reference Books :-
1)   Methodology of Economic Research by A.K.Dasgupta.

1-P-1   Quality Assurance Technique
(Common for all specialization)

Practicals
1) Use of spectrophotometer for analysis of cosmetic raw materials

and their formulations.
2) Applications of Basic Chromatographic techniques.
3) Simultaneous estimation of combination preparation.
4) Application of IR for interpretation of samples with different

functional groups.
5) Analysis of cosmetic and their adulteration with reference to drugs

and cosmetic rules 1945.

1-P-2   Product Development & Formulation
(Common for all specialization)

Practicals
1. Evaluation of Stability of Emulsions through different methods,

a.  Accelerated Stability Study,
  b. Particle Size Analysis,
c.  Other Parameters.

2. Evaluation of Stability of Suspensions through different methods.
a.  Accelerated Stability Study.
b.  Particle Size Analysis.
c.  Other Parameters.

3. To measure Zeta potential of emulsion and to co-relate with stability.
4. To measure Zeta potential of suspensions and to co-relate with

stability.
5. To Study the thixotropic behaviours of some creams.

a.  Viscosity
b.  Sedimentation.

6. To Study the thixotropic behaviours of some lotions.
7. a.  Viscosity

     a.  Sedimentation.
8. To demonstrate the effect of air entrapment on rheology of creams.

9. To determine the cmc of surfactants by stalagmometer. (Anionic,
Cationic, Nonionic, Ampholytic)

10. To determine the cmc of surfactants by capillary rise method.
11. To study the effect of salts on cmc of surfactant.
12. Determination of amount of surfactants with respect to phase-

volume ratio.
13. Antioxidants, Emulsifying agents.’
14. Interaction between the preservatives, antioxidants, emulsifying

agents.
15. Interaction of above mentioned additives on the different

packaging material.
16. To study the effect of pH on partition co-efficient of weak acids.
17. To study the effect of solvents on partition co-efficient of weak

acids.
18. To study the flow properties of powders.

i. Effect of Particle size, b) Moisture content on angle of repose,
ii. other additives like glidents & lubricants.

****
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Syllabus  prescribed for the course of Master of Cosmetics Technology

with Specialization in Cosmetics Technology
(IInd Semester)

(Implemented from the Academic Session 2012-13)
2-T-1   Advanced Cosmetic Technology I

Theory :

1) Unit operations :- Unit operations related to manufacturing of cosmetics
Emulsification, mixing, compaction, moulding, study of machines used
in unit operations. Raw materials commonly used water, preservatives,
antioxidents, humectants oils, fats & waxes, control of microbial
contamination in manufacturing of cosmetics use of cyclodextrins in
cosmetic preparations.

2) Skin care cosmetics :- Development of formulations & manufacturing
consideration for creams & lotions, suntan & anti sunburn preparations
skin bleaches, Skin tonics & astringents. Antiperspirent & deodorents
face powder & colored make up preparation. face pack & masks lipstics
& bath preparation. Latest ingredients be used in the formulation.

3) Eye Cosemtics :- Introduction eye shadow, eye liners, eye brow
preparations & mascara. Evaluation of eye cosmetics.

4) Microencapsulation technique in cosmetics :- Definition of
microcapsules study of core & coating materials used in
microencapsulation. Advantages & disadvantages. Various methods
used to prepare microcapsules like polymerisation technique, phase
separation coacervation technique(s) spray drying & congealing study
of mcirosphres & its preparation. Evaluation of mcirocapsules &
microsphres.

(IInd Semester)
2-T-2   Advanced Cosmetic Technology II

Theory :

1) Liposomal delivery of cosmetics : Definition advantages,
disadvantages composition, classification, loading techniques,
preparations of liposomes by various methods, charecterisation of
liposomes. Neosomes & discomes & organogels & detailed study
related to cosmetics.

2) Hairs :- Structure & chemistry of hair shaft, absorption theory & hair
roots & enhancers Nutrients for hair growth and growth stamulators

3) Hair Care Cosmetics : Hair Cleansers shampoo, Cream shampoo,
shampoo cakes, Hair nutrients, hair tonics, hair oils, Brillantiones,
Gels , Hair condtiioners, hair lose, Dandraffif, hair grooming
preparation, hair waver, hair straighteners, hair setters, hair softners (
shaving creams & gels) Quality control studies & stability.

4) Nail Cosmetics :- Cuticle cream, oils & removers nail bleaches. Nail
polish using film former polymers as basic materials, Quality control
testings.

Books Recommended

1) Cosmetics science & Technology vol I, II IV by sqqrix

2) Harry’s Cosmetology

3) New Cosmetics science

4) Novel Cosmetic Market & Dehairker

5) Cosmetics technology by Nanda & Khar

6) Theory & Practicals in Novel Drug Delivery Systems

7) Text Book of S.P. Vyas cosmetics by NPMQ, Rathore & Dubey

(IInd Semester)
2-T-3   Skin Dermatology

(Common for all specialization)
Theory :
Skin Dermatology

i) Skin : Anatomy and Physiology of skin and appendages. Hair, Nail,
Sebaceous Gland, Sweat Gland.

ii) Common Dermatological Diseases and Therapy : Acne, Alopecia,
Dermatitis (Atopjc Contact), Dry skin, Hyperpigmentation and
Hypopigmentation, Miliria Seborrheic dermatitis and Dandruff, Sun
reaction and protection, Preparation of skin aging.

iii) Formulary : Topical corticosteroids, Topical anti-infective, healing
agents, Depilatories and removal of excess Hair by thermolysis,
electrolysis, Keratolytic, Pigmenting agent.

References:
1) Anatomy and Physiology by Ross G Wilson.
2) Mannual of Dermatotoyc Therapeutics by Kennth A. Amdt, (A Little

• Brown Company)
3) Roxburgh’s cottmon skin diseases.

(IInd Semester)
2-P-1   Advanced Cosmetic Technology I

Practicals
1) Formulation and Preparation of various skin care cosmetics :

a. Creams, b) Lotions, c) Suntan and anti sun burn
preparations d) Skin bleaches e) skin tonics and Astringatns 1)
Anti Perspirants & deoderants g) Face powder h) Lipsticks i)
Bath Preparations.
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2) Formulaitons and Preaparations of Eye- Cosmetics

a. Eye shadow  b) Eye liners c) Eye brow  d) Mascara

3) Evaluation of above formulations

4) Preparations of microcapsules using biodegradable polymer
(Natural & synthetic)

(IInd Semester)
2-P-2   Advanced Cosmetic Technology II

Practicals
1) Formulations and Preparations of various Hair Care Cosmetics
2) Shampoo- Detergent and Non-detergent type
3) Hair Tonics, Hair setting preparations, Hair Grooming product,

Shaving Soaps, Hair Colorants, Hair oils
4) Formulations and preparation of Cosmetics for Nails :

1) Cuticle creams  2) Cuticle oils and removers
3) Nail bleaches 4) Nail Polish
5) Nail Polish Removers.

5) Formulations and preparations of Dental cosmetics.
a) Tooth paste b) Tooth Gel
c) Tooth Powders d) Mouth washes

6) Preparations of lyposome using different film formers & bases.

Syllabus Prescribed for the course of Master of Cosmetics Technology
(IIIrd Semester)

(To be  implemented from the Academic Session 2013-14)
(Common for all specialization)

Seminar :
(a) The seminar shall be based on research envisaged for dissertation.
(b) The seminar shall be based on recent trends in Cosmetic Sciences.

Syllabus Prescribed for the course of Master of Cosmetics Technology
(IVth Semester)

(To be implemented from the Academic Session 2013-14)
(Common for all specialization)

Dissertation :
Every student for the degree of Master of Cosmetic Technology

(all specialization) shall be required to undertake a dissertation work
involving Methodical research under the supervision of an approved guide
and submit three copies of the report of the dissertation work, duly certified
by the supervisor to the Head of the Department. .

Research Reviews:
Seminar on Dissertation :-

The candidate shall deliver seminar during the session, on selected
topics of current research interest as reported in the research journals in
the field of Cosmetic Technology. The candidate shall deliver seminar after
completion of dissertation work.
Viva-Voce :

Viva-voce shall be based on dissertation work.

*****
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