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Unsversity of Rajasthan

SCHEME OF EXAMINATION

B.Sc. (Honours) Part-I1
(10+2+3 Pattern)

For a pass at each examination, a candidate shall be required to
obtain a minimum of 36% marks in each subsidiary subject and 40%
marks Iin the Honours subject, passing separately in the practicals,
wherever prescribed, shall be necessary.

Suocessful candidates will be classified as under :

of the aggregate marks prescribed both

in Honours and subsidiary subject of
- Part I, Part II and Part III

Examinations taken together.

All the rest shall be declared to have passed the examination if
they obtain a minimum of 40% marks in the aggregate.

The number of papers and practicals, wherever prescribed the
duration of examination, maximum marks and minimum pass marks
ghall be shown in the relevent syllabus.

A candidate shall be required to offer one Honours subject and
one subsidiary subject out of the following subjects to the condition
that the same were©ffered by him as optional subjects at the First
T.D.C. Examinattens of the University or an examination recognised
by the Universits equivalent thereto :

Honours Subjects -

Physics
Chemistry
Zoology
Botany
Mathematics
Geography
Psychology
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4. PHYSICS

Syllabus : B.Sc. (Hons.) Pt.-I1

B.Sc. (HONS.) PART-II EXAMINATION
1. PHYSICS (HONS.) -
Paper-V : Opties
Five questions are to be set taking one from each unit (each
question will have an internal choice). Student will attempt all the five
questions. 40% weightage will be given to problems and numericals,
Unit-I Interference
Superposition of waves from two point sources, the necessity of
coherence correlation function of two light waves. Degree of partial
coherences and visibility of fringes. Effective size of a point source.
Brown and Twiss experiment. Self correlation function and degree of
- temporal coherence for quasimonochromatic light. Coherence fime
and wave packet. Interference of waves from two coherent point
sources. Shape of Interference fringes in 3-dimensional space and
their appearance on a screen. Integsity distribution in space. Fresnel’s
biprg'k;tx cx;ﬁcn'mcnt. [nterference of waves from several synchronous
sougces. Directional transmission and reception of radio signals.
Interfexence by division of amplitude. Film of varying thickness.
Coleur of thin films in transmission and. reflection. Fringes of equal
inclination. Newton'’s rings. Determination of refractive index by
Newton’s rings. Michclson’s. Interferometer. Fringes of different
shapes width Michelson’s interferometer. Determination of wavelength
and refractive index with Michelson Interferometer fringes waves
interferomete.. Theory of Fabry-Perot interferometer, visibility and
shape of fringes. Mountings for Fabry-Perot ctalon, Lummer Gerhke
Plate : basic theory and working. '
Unit-1l Fraunhofer Diffraction

Fraunhofer diffraction by a single slit, intensity distribution and
positions of maxima and minima in diffraction pattemn. Fraunhofer
pattern of circular and rectangular apertures. Fraunhofer diffraction
by two parallel slits., Missing orders. Diffraction by many parallel
slits. Plane diffraction grating. Transmission and reflection gratings.
Concave grating. Rowland’s mounting. Dispersion by a grating.
Rayleigh’s criterion of resolution. Resolving power of a grating, RP

of a telescope.
@

at -

)

N



University of Rajasthan

Pattern. Zone plate multiplication of a zone plate.

X-Ray diffraction in crystals, atomic planes and inter-atomic
plane separation in simple cubic FCC and BCC lattices. Bragg’s law,
Laue spots. Diffraction pattern of Powdered samples,

Unit-IV Laser and Holograpiy

Spontaneous and stimulated emission, density of states, Einstein’s,

A and B coefficients. Ratio of stimulated to Spontaneous transitions

Basic concept of holography, difference between a hologram
and a photograph. Construction of 2 hologmm and reconstruction of
image. -

. Unit-V Polarization
Plane Blectromagnetic waves, E and B of plane polarized,
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Syllabus: B.Sc. (Hons.) Pt.-IT
Books Recommended :

1. Geometrical and Physical Optics by B.K. Mathur
An Introduction to Modem Optics by A.K. Ghatak
Optics by D.P. “handelwal
An Introductiorr to Modern Optics by F.R. Fowles
Optical Physics by Lipson and Lipson.

Paper-V7] : Mathematical Physics

oA e N

Unit-11

stale changes, forced oscillations, Expansion Techniques : intégration
and differentiation. Introduction to Fourier transform and its simple
applications.

Unist-111

The method of Frobenius: Solution about regular singular points,
The Gamma function, the Bessel-Clifford equation.
Roots differing by an integer : Series method, Solution of Bessel

equation for -
@



University of Rajasthan
(D Roots not differing by an integer -
(i) Equal roots
(m) Roots differing by an integer. 7

Basic identities involving Besse] Functions. Basic properties like

orthogonality recurrence relation and generating functions of

Bessel, Hermite, Legendre, and associated Legendre’s function

(simple applications).

Unit-Iy

Solution of partial differential by separation of variable techniqie

and its application to following Boundary Value Problems:

@ Laplace equation in three dimensional Cartesian co-ordinate

system—line charge between two earthed parallel plates.

() Laphce equation in Spherical coordmate system—Electric

potential about a spherical surface.

(i) Wave équation in two dimensional Cartesian co-ordinate

system- -Heat conduction in a thin rectangular plate.

(iv) Diffusion equation in cylindrical ‘co-ordinate system:.

. Unit-y

Matrices : Inverse of a. matrix, adjoint, Hermition adjoint, Solution

of linear equations using matrix.

Norms and inner products, orthogonal sets and matrices, the
Gram Schmidt process and the Q-R factorization theorem. Projection
matrices. Least square fit of data. Eigen values and Eigen vectors,
diagonalization of matrices. Examples involving up to 3x3 matrices
and for the casc of real Symmetric and simple matrices. Solution of
lincar differential equations for the homogeneous and non-homogeneous
cases.

Reference Books
I. Mathematical Methods by Potter and Goldberg (Prentice Hal of
India Pvt. Ltd.)

2. Applied Mathematics for Engineers and Physicists by Pipes and
Haewili (McCraw Hill Book Co.)
N
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Syllabus : B.Sc. (Hons.) Pt.-I1
Paper-VII : Quantum Mechanics

Note : Five questions are to be set taking one from each-unit
(each question will have an internal choice). Student will attempt all
the five questions. 40% weightage will be given to problems and
- numericals.

Unit-I _

Development of Quantum Theory : Black body radiation,

Plank’s Quantum Hypothesis, Specifig heats of solids, The Photoelectric -
effect, The Compton effect, Uncertainty principle, Its applications such:

as (i) Non-existenee of electrons in nucleus (i) Ground state énergy

of H-atom (iit) Ground state caergy of harmonic oscillater and (iv)

Natural width of spectral lines,
The Schridinger’s equation and Stationary State : A free
particle in one dimension, Generalization to three dimensions, The
operator correspoadence and the Schradinger equation for a particle
subject to forces, Physical Interpretation and conditions on the waye
fimgtion : Normalization and Probability Interpretation, Non-normalizble
wave functions and Box Normalization, Conservation of Probability,
Expectation Values, Ehrenfest’s Theorem, Admissibility conditions on
the wave function. .
Stationary States and Energy Spectra : Stationary States
: Time independent Schriedinger equation, a particle in a square well
potential, bound states in a square well (E<0), admissible solutions of
wave cquation (b) The Energy Eigen values-Discrete Spectrum.
(c) The Energy Eigen functions; Parity (d) Penetration into classically
forbidden regions.
Unit-11 .
The Square Well--Nonlocalized States (F>0). Square Potential
Baurier : (a) Quantum Mechanical Tunneling, (b) Reflection at Potential
Barriers and Wells, Multiple Potential Wells: Splitting of Encrgy-
Levels; Energy Bands : (a) The Wave Function : Transfer across
Potential Well. (b) A Single Square Well : Energy levels. (c) The
Wave function: Transfer across N Square Wells. (d) A Regular
Array of N Square Wells : Energy Levels. (¢) An Infinite Armmay of
Squar¢ Weils - The Kronig-Penney Moic!.
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University of Rajasthan
Unit-1Li71

General Formalism of Wave Mechanics : The Schrodinger
Equation and the Probability Interpretation for an N-Particle System.
The Fundamental Postulates of Wave Mechanics : (2) Representation
of States (b) Representation of Dynamical Variable, Expectation
Values, Observables. The Adjoint of an Operator, and SelZ;Adjointness.
The Eigen Value Problem, Degeneracy, Eigen Valuds and Eigen
Functions of Sclf-Adjoint Operators. The Dirac Delta function,
Observables: Completeness and Normalization of Eigen Functions,
Closure, Physical Interpretation of Eigen Values. Eigen Functions and
Expansion Coefficients. Momentum Eigen Functions. Wave Functions
in Momentum Space : (a) Self-adjointness and Reality of Eigen

Values (b) Normalization and Closure (c) The Wave Function and _

Operators in Momentum Space. The Uncertainty Principle, States
with Minimum Value for Uncertainty Product, Commutating
Observables; Removal of Degeneracy, Evelution of System with
time; Constants of the motion, Non-Interacting and Interacting Systems,
Systems of Identical Particles - (a) Interchange of Particles. Syrhmetric
and Antisymmetric Wave Functions. (b) Relation between Type of
Symmetry and Statistics, The Exclusion Principle.
! : Unit-1v

Exactly Soluble Eigen Value Problems : The Simple Harmonic
Oscillator : The Schrodinger Equation and Energy Eigen Values. The
Energy Eigen Functions : (a) Series Solution, Asymptotic Behaviour.
(b) Orthonormality, Properties of Stationary States. The Abstract
Operator Method : (a) The Ladder (or Raising and Lowering)
Operators, (b) The Figen Value Spectrum, (c) The Energy Eigen
Functions, Coherent States, Angular Momentum Operators. The Eigen
Value Equation for L%, Separation of variable, Admissibility Conditions
on Solutions, Bigen Valucs. The Eigen Functions : Sphcrical Hammonics.
Physical Interpretation, Parity, Angular Momentum in stationary States
of Systems with Spherical Symmetry : (a) the Rigid Rotator, (b) A
particlc 1 a Central Potential, The Radial Equation, (c) The Radial
Wave functions.

Three Dimensional Square Well Potential : Solution in

the intcrior Region. Solution n the ¥xterior Region, andl M.tching:
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Syllabus: B.Sc. (Hons.) Pt.-Il
(a) Nonlocalized States (E>0) (b) Bound States (E<0). The Hydrogen
Atom : Solution of the Radial Equation; Energy Levels, Stationary
State Wave Functions, Discussion of Bound States.

Unit-y

Representations, Transformations and Symmetries :
Quantum States; State vectors and Wave Functions, The Hilbe
Space of state Vectors; Dirac Notation—(a) State Vectors and their
conjugates (b) Norm and Scalar Product (c) Basis in Hilbert Space,

(d) Self- Adjointness and Hermiticity (e) Diagpnalization, Continnows

Basis — The Schrodinger Representation, Degeneracy: Labelling by

commuting observables, Change of Basis; Unitary Transformations,
Unitary Transformations Induced by change of Coordinate System :
Tranislations, Unitary Fransformation induced by Rotation of Coordinate
System, The Algebra of Rotation Generators; Transformation of
Dynamical Variables, Symmetries and Conservation Laws, Space
Inversion (a) Intrinsic Parity (b) The Unitary Operators of Space
Inversion (d) Parity Non-Conscrvation, Time Reversal.
Reference Books :
1. P.M. Mathews and K. Venkatesan—A Textbook of Quantum
Mechanics.
2. AK. Ghatak and S. Lokanathan—Quantum Mechanics (Third
Edition).
3. H.S. Mani and GK, Mehta—ntroduction to Modern Physics.
Paper-VIII : Electronics
Note : Five questions arc to be set taking one question from
¢ach unit. (each question will have an internal choice). The student
will attempt all 5 questions. 40% weightage will be given to problems
and numencals.
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University of Rajasthaii -
Teaching : 4hrs/week Max. Marks 75
Unit-1

Circuit analysis : Networks: Some topological definitions. Loop
and Nodal analysis of d.c. and a.c. circuits (based on Kirchoff Laws),

Two port network : Current voltage conventions, Coneept of
Driving point and transfer impedance open circuit, short eircuit and
hybrid parameters. star delta /T-x inter-conversions, open, short and:
characteristic impedance of symmetric T-m network.

Network theorems : (reference of DC as well as AC circuits is
to be given) superposition, Thevenin, Norton, Reciprocity,
Compensation. Maximum power transfer. '

Unit-I¥

Fundamentals of Semiconductors : intrinsic and extrinsic
semi-conductors, charge densities in intrinsic. P and N type-
semiconductors PN Junction, Conduction by drift and diffusion of
charge, PN Diode equation. Capacitance effect, Zener effect.

Rectification and Power Supply : Diode parameters and
Specifications (reference of some commonly used diodes should be
given), Diode Approximations. Half-wave, full-wave and bridge
rectifiers, calculation of efficiency. Ripole. factor and Regulation,
Filters: A comparative study of shunt capacitor, L section and pj
scction filter, diode voltage multiplier, Zener regulator.

Unie-HT

Transistors : Basic ideas, Operation, CB, CE, CC configurations,
Input-and output characteristics (for these configurations) and current
voltages, notation, Concept of DC and AC load lines, Transistor as a
switch, as a current source, Transistor biasing circuits : Base bias,
collector and emmitter feed back bias. Basic ideas about FET and
MOSFETS.

Transistor Amplifiers : CE, CC and CB Amplifier and their
approximate Analysis for gain, input and output impudence (using
eber Mol’s h-equivalent circuit).

Coupling of Amplificrs (basic ideas of R-C. L-C Transformer
and direct coupling) basic idea of class A, B, AB and C. operation,
effect of transistor Frequency capacitances on higi frequency amplifier
gain, gain and phase versus frequency effect of capacitors in transistor
arnplifier and frequency response of CE Amplifier.

=
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Syllabus: B.Sc. (Hons.) Pt.-IT
Unit-fyv
Amplifiers with feedback : Concept of Feed back. Stabilisation
of gain by negative feed back, effects of feed back on output and
input resistance and nonlinear distortion. Voltage and current feed
back circuits and frequency response of feed back Amplifiers,
Oscillators : Theory of sinusoidat oscillation. Wein bridge, phase

Operational Amplifier : Differentjal Amplifier. Operational
Amplifier, basic idea and jts basic parameters, Application; Unity gain
buffer, inverting, voltage amplifier, Adder, subtractor integrator

Digital Circuits : Logjc Fundampnfals AND, OR, NOT, NOR,
NAND and XOR gates : Symbols and thejr truth tables. Booten
Algebra De morgon’s theorem ang circuit realisation of logic functions
using various digital logic families :RTL, DTL, TTL, ECL and MOS
logic families.

Integrated Circuits : Bagje idea about pin configuration and
block diagrams of some popular IC’s, Op Amp. 74). Three pin
Regulators, and Timer 555 and 7400, 7 segment display.
Reference Books -

A.P: Malvino : Electronics Principles
A.P. Malvino : Digital Computer Electronjcs
Van Valcumgurg - Network Analysis
J. Milliman and C.C. Halkyas : Integrated Electronics
G.K. Mithal : Integrated Electronics,
J.D. Ryder : Network Analysis
R.P. Jain : Digital Electronics,
Physics Practicaly .
Max. Marks : 190 - Min. Pass Masks . 40
Two practicals of 5 hoyrs each spread over 1wo days,
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Wniversity of Rajasthan

the institution may however, set other experiments of the same level
and may communicate the same to the convener, Board of Studies.

I

Using platinum resistance thermometer to find the melting point
of a given substance.

Determine the theromdynamic Constant y (gamma) = Cp/Cv
using elements and Desormes method,

Determine thermal conductivity of a bad conductory by lee
method.

Determination of a ballistic Constant of a ballistic galvanometers
and high resistance by leakage method.

Study of variation of total therma} radiation with températyre.
To study conductor interaction through fall to magnet in a hollow
meltal cylinder.

7. To study temperature variation of modujus of rigidity.

Plot therme emf versus temperatures &raph and find the neutra}
temperature uses and bath. ‘

of the circular cojl.

Study of power supply using half wave. Full wave and bridge
rectifier with various filter circuits,

Study of half wave rectifier using single diode and application of
L and n section filter.

To study characteristics of a given transistor PNP/NPN,
Determination of band 83p using a junction djode,

Study of single stage transistor audjo amplifier (variation of gain
with frequency).

To determine efm by Thomson’s method,

@
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2 «  CHEMISTRY

SCP o, e —
Max Marks: 400
Duration (hrs) Max. Marks Min. Pass Marks
Paper V 3 7>
Paper-Vl 3 75 120
Paper-VII 3 75
Paper-VIll 3 75
Practical 8 100 40

(Complete in TWO days)
Note: Each paper will contain ten questions having two questions from each unit. Candidates are
required to attempt five questions in all selecting one question from each unit.

Paper-V lnorganic Chemistry
(4 hrs / Week)

UNIT-1
Coordination Chemistry:
Wemer's coordinauon theory. effecuve atomic number, chelates, nomenclature of coordination
compounds. i1somerism in coordination compounds.
Magnetic properties of transition metal complexes:
Types of magnetic behaviour. methods of determining magnetic susceptibility. spin-only
formula. L-S coupling. correlation of w, and peq values, orbital contribution of magnetic
moments, application ot magnetic moment data for 3d-metal complexes. .

UNIT-I1
Theories of Coordination Compounds: -
Valence bond theony of transition metal complexes,.limitations of valence bond theory.
Crystal ficld theors. crystal ficld splitting in octahedial, tetrahedra! and square planar
complexes. factors attecting the crystal field parameters, Jahn-Teller effect
Application of crystal tield stabilizauon energy in explaining ionic radii of divalent ions of first
transition series. heat of hydration ot divalent ions of first transition scrics

UNIT-111
'Flectronic spectra of Transition metal complexes:
[ypes of electrome immsmons selecnon cules for d-d lransiliom specticawopic ground staics
spectrochemical serie Ongel-energy level dragrams for d' and o states. discussion of (hc
cleetronie spectrnm ot | IO complex won.
Thermodynamic and Kinetic aspects of metal complexes:
A brict outhne of thermaedynanic stabrlity ol metal complexes and factors attecting the stabiiy.

substitution reactions of quare planar complexes.

UNTT-TY

Chemistry of Lanthanide elements:
Goncral studvyv . occunienc e and solation, el tronie configurabion oxvishion stes and onic
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Cabtn o fhunnede conbiacon. magnenie properties. Compig inrmavon ol jantharmde cotnpounds.
Che~atry of Actinides:

Geneoa study . chennstn ol separation of Np, Pu and Am from L. electronic configuration,
oxidation states. magnetic propertics. complexation behaviour. comparison of lanthanides and

actinides, super heavy elements.

UNIT-V
Oxidation and Reduction: . _
Redox potential data and their analysis, redox stability in water. Frost, Latimer and Pourbaix
diagrams, Application of redox data in the extraction of the elements.

Acids and bases:

Theories: Arrhenius, Bronsted-Lowry, Lux-Flood. Solvent system concept and Lewis concept of
acids and bases. Classification of acids and bases as hard and soft. Pearson's HSAB concept,
acid-base strength and hardness and softness, symbiosis. theoretical basis of hardness and
softness. electroncgativity . hardness and softness.

Non-aqueous Solvents:

Physical properties of a solvent, types of solvents and their general charactenstics, reactions in
non-aqueous solvents with reference to liquid NH; and liquid SO..

Paper-V1 Organic Chemistry
(4 hrs./week)

Unit-1
Alcohols : .

Classification and nomenclature.

Monohydric alcohols: Primary, secondary and tertiarv alcohols. methods of preparation.
Hydrogen bonding. Acidic nature. reactions of alcohols.

Dihydric alcohols: Nomenclature, methods of formation. chemical reactions ot vicinal glycols.
oxidative cleavagve [PbrOAc), and HIO,4) and pinacol-pinacolone rearrangement.

Trihydric alcohols: Nomenclature. methods of formation and chemical reactions of glycerol.
Phenols

Nomenclature, structure and bonding. Preparations of phenols. physical properties and acidic
character. Comparative acidic strength of alcohols and phenols. resonance stabilization of
phenoxide ion. Rcacuons of phenols. Mechanism of Fries. Claisen rearrangement, Gatterman
synthesis, [laubcen-1oesch reaction, Laderer-Manasse reaction and Reimer-T:emann reaction
Ethers and Epoxides

Nomenelature ot cihers and methods of their format’on. physical properties. Chemical reactions-
cleavage and autoadanon, Ziesel’s method, Crown cthers

Synthesis ol cporides \ond and base catalyzed ring opening of cpoxides anentation of cponide
ring operuny . rcac tons of Grignard and organohthium reagents with epoxides

UNIT 1

Aldehydes and Ketones
Nomendlature and spucture of the carbonyl group Scithess ot aldehydes and Ketone. with
particular retercnce o donmaldehede acetaldehyde . acetone. benzaldehvde. acetophenone and

. oot . -~ “‘“
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Vonis cnenone Pl oacal properties. reactuivity Mechanism ol nucicophilic addinon to carbonyl
gmu"’ cendensation caith ammoma and it denvatives. Benzoin. Aldol and Knoevenagel
condeisation Porkin, W ttirg. Mannich and Cannizzaro's reactions.

Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones.
MPV (Neersvein Poondrof Verley) reduction, Clemmensen. Wolff-Kishnner. LiAIH; and NaBH,
reductivons. Halogenation ot enolizable ketones.

An introduction to a,B-unsaturated aldehydes and ketones. Preparation and properties of acrolein,
crotonaldehvde and vinyl methyl ketone, Michael reaction.

Acidity of a-hydrogen. alkylation of diethyl malonate and ethy! acetoacetate (EAA). Synthesis of
EAA: The Claisen condensation, keto-enol tautomerism in EAA, synthetic importance of diethyl

malonate and ethyl acetoacetate. Alkylation and acylation of enamines.

UNIT-1I1
Carboxylic Acids
Nomenclature. structure and bonding, physical properties. acidity of carboxylic acids, effects of
substitution on acid strength, companison of acidity with phenols. Preparation of carboxylic
acids. Reactions of carboxylic acid, Hell-Volhard-Zelinsky reaction, synthesis of acid chlorides,
ester and amides, Reduction mechanism of decarboxylation.
Aromatic carboxylic acids: Svnthesis and reactions of benzoic acid. salicylic acid, phthalic acid
and cinamic acid
Methods of preparation and chemical reaction of a, B and y-hydroxy acids. malic, tartaric and
citric acids.
Methods of formation and chemical reactions of unsaturated monocarboxylic acids. charboxyhc
acids: Methods nt formation and effect of heat and dehydrating agents,
Carboxylic Acld Derivatives
Structure and nomenclature of acid chlorides, esters, amides and acid anhydrides. Relative
stability of acyl derivatives. Physical properties, interconversion ol acid derivatives by
nucleophilic acyl substitution.
Preparation ol carboxy lic acid derivatives. chemical reactions: Mcchanism of esterification and
hydrolysis (acidhc and basic).
Fats. Oils and Detergents : Natural fats, edible and industrial oils of vegelable origin, common
fatty acids. ghcendes, hydrogenation of unsaturated oils. saponification value. iodine value, acid
value. Soaps. svnthetic detergents. alkyl and aryl sulphonates.

UNIT-1V
Organic Compounds of Nitrogen
Preparation and chenncal reactions of nitroalkanes. Mechanism of nucleophilic substitution in
nrtroarences andd ther reductions i acidic, neutral and alkaline medin Picric acnd
Structure and nemenclature of amimes. physical  properties Stereochemistin of  amines.
Separatton ¢ asviodure of prunan . secondany and tertiary amines. Structural featuies cltecting
bastcity oot e \mine salts as phase-transter catalysts Preparation of alkyvh and anvl amines
freduction ot aios compouids and miteilesy. reductive amination ot aldehydic and ketonic
compound . Gabnel phthahnde reaction. Holtiann Bromamide reaction Reaction- of amines.
Arvl diazoninm salts: Preparation and synthenie transformations, azo coupling. [»azomethane
and s applicatons



UNIT-V
NM O sprctroscopy
Proton magnetic resonance spectroscopy : Introduction, nuclear spin and energy levels,
wansitions. cquivalent and non-equivalent protons, nuclear shielding and deshielding, chemical
shift. spim-spin coupling and coupling constant, areas of signals. interpretation of PMR spectra of
simple organic molecules like CzHsBr, C>HsOH, CH3CHO. 1,1 2-tnbromoethane, ethyl acetate,

toluene and acetophenone.
Note: Mcchanism of the reactions should be studied wherever possible.

Paper-VYI1l Physical Chemistry
(4 hrs./week)

Unit - ]

Electrochemistry:

(a) Electrolytic conduction, specific, equivalent and molar conductivities and their determination.
Variation of conductance with dilution. Effect of temperature. pressurc, solvent and viscosity
on conductance.

Kohlrausch’s law and its applications in determination of
(1) Degree of dissociation and dissociation constant of weak acids
(2) Solubility of sparingly soluble salts
(3) Hydrolysis constant
() lonic product of water

Inter-ionic attraction theory, quanttative treatment of theory of strong electrolytes, verification

of the Debye-Huckel Onsager equation, activity and activity coefficient. ionic strength.

(b) Transference number and their determination by
(1) Hittrot™s method
(2) Moving boundary method.

Abnormal ransference numbers.

Unit - 11

Thermodynamics:

Limitatons ot first law of thermodynamics. Spontancous processes. Second law of
thermodynamic. Carnot cycle, Kelvin Scale of temperature. concept of entropy. Entropy change
for an idcal vas cntropy changes for physical transformation. Fnuropy of mixing, physical
significance of entropy Free energy and work function. Critera ol chemical equilibrium. Gibb’s
Helmholts cquavon Third law of thermodynamics and deternimation of absolute entropics.
Eflect of temperature on tree energy and enthalpy Maxwell's thermodynamic relations.

Unit - 11
Spectroscopy:
Electromagnenic sadiarons and wave parimeters interaction of clectromagnetic radiations with
matter Uhirccoder and visible spectroscopy having absorpuon interactuon. Chromophores and
auxochromes  [wacnmmnation of  wavelength (max) and molar oxtinction  cocfhicient  of
compound athechiomne and hypsochromic shifis. Colours wn complexes. Apphcations of | V-
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Vbl specirscops . clectronic spectra. Modes of vibrations in ditomic, inear and non-imear
polv. mic molecnles Foree constant and its significance. Applications of infrared spectroscopy
in clucdation of ~tructure of molecules

Unit -1V

Quantum Chemistry:

Quantum theory of radiations, photoelectric effect and Crompton effect. Limitations of Bohr’s
model. Heisenberg uncertainty principle. wave nature of electron, de Broglie wave equation and
its experimental verification. Operators and their applications. Sinusoidal wave motion,
derivation of Schrodinger’s wave equation. Physical significance of y (psi) and v (psi)®. Eigen
values and Eigen functions. Characteristics of wave functions. Normalization and orthogonality
of wave functions. Solution of Schrodinger wave equation. Particle in one dimension box.

Unit—-V
Photochemistry:
Absorption of light, Grothus - Dropper law. Einstein law of photochemical equivalence.
Quantum yield of photochemical reactions. reasons for high and low quantum yield of
photochemical equations. Primary and secondary processes, photochemical reactions such as (1)
H, + Cl; reaction (2) photolysis of ammonia (3) hydrolysis of monochloro acetic acid
Conscquences of hght absorption phosphorescence, fluorescence, chemiluminescence and
photosensitization.
Nuclear Chemistry:
Naiure of radioactivity. artificial radioactivity. radioactive disintegration. Group displacement
law half - life period and average life period. Radioactive equilibrium, artificial radioactivity
and transmutation of elements. Fundamental particles, positron; antiproton, anti-neutron and anti
neutrinos.
Nuclear Models: Liquid drop model, magic number and shell model.
Nuclear Fission: nuclear reactor and atom bomb
Nuclear Fusion: Hydrogen bomb
Applications of radioactivity in chemistry
Tracer techniques:
(1) Radiocarbon dating
(2) Reaction mechanism
(3) Biology and medicine

Suggested Books:

I Phyacal Chemistey by S Glasston.

' lements of Physical Chemistry by T eswas and Glasston
C by acal Chemastry by Atkins.

1 ihermody namies by Mishra & Rastogs

+ Physical Chenustey: by Moore
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Paper-\ 111 Analvtical Chemistny
(4 hrs./week)

UNIT-1
Chromatography: Principles of absorption and partition chromatography, techniques and
application ot column. paper and thin layer chromatography Cle: ‘!rophorems and 1its applications
in separation of amino acids.
lon exchange methods : General discussion, action of ion exchange resins, column operation,
experimental techniques, types of ion exchange resins, determination of the followmg pairs by
1on exchange techmques : (a) chloride and bromide (b) nickel and cobalt.

UNIT-11
Conductometric titrations: The basis of conductometric titrations. Apparatus and
measurement. application of conductomctric titrations. High frequency titrations, advantages of
the techniques, some examples of high frequency titrations.
Potentiometric titrations: Introduction, electrodes, instrumentation, potentiometric titrations,
differential potentiometric titrations, automatic potentiometric titrations, location of end points,
determination of some metals through potentlometm_ titrations.

UNIT-111
Spectrophotometric titrations: Basic principle. instrumentation experimental techniques,
spectrophotometric analysis of Fe (I11), Co (1), Ni (ll). Fe (II) in presence of Al (III) with EDTA.
Nephelometry & Turbidimetry: General discussion. instrumentation, some nephelometry
determination (a) sulphate (b) phosphate. .

Unit-1V
Flame emission and Atomic absorption spectrometry: Basic principle, instrumentation.
Nebulization. lames and flame temperatures, interferences. flame spectrometric techniques.
Atomic emission spectrography: Spectroscopic sources. instruments for emission
spectrographic  aualysis, qualitative and  quantitative  spectrographic  analysis. Qualitative
spectrographic analysis ol a non terrous alloy and complex organic mixture.

UNIT-V
Thermal analysis: Thermogravimetry (TG) instrumentation. application. Differential thermal
analysis and difterential scanning colorimetry, instrumentation.
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5
(& hrs or 12 periods ~ week) (Spread over Four days)

ton gome Chemistry
Quaatitative (Gravimetric) (any threey
41 Vstimation of Bartum (as sulphate)
by Lead (as chromate)
<) Copper (as Cuprous thiocyanate)
d) Nickel (as dimethy! glyoxamate)
¢) Silver (as chloride)
N Zinc (as Zinc ammonium phosphate)
g) Magnesium (as Magnesium hydrogen phosphate, MgHPO4)
Inorganic Preparations (any four) of coordination compounds and their characterization:
a) Chloropentamminecobali(TH) chloride.
b) Cuperous chloride, CuCla.
¢) Tetramminecopper(ll) sulphate.
d) Pyridine complex of copper
e) Prussian blue.
N Hexaamminenickel(1l) chloride.
Organic Chemistry
(11 ldenntication of simple organic compound and preparation ot 1ts suitable denvauve.
(11) Simple one step organic preparation-the students are expected to perform at least five of the
following preparations:

(@) Preparation of m-dinitrobenzene from nitrobenzene.
(hy Preparation of acetanihde from aniline.
(c)  Preparation of aspirin from salicyfic acid.
(d) Preparation of 0-and p-bromo acetanilide from acetanilide.
(e) Preparation of 0-and p-bromo aniline from o-and p-bromoacetanilide.
(H Partial reduction, m-dinitrobenzenc into m-nitro aniline.
(2) Preparation of methyl orange from sulphanilic acid.
(th) Preparation of acetylglvcine from glycine.
Physical Chemistry
Exercises

At least four experiments are to be pertormed from each Umit.
Chemical Dynamics experiments:
2) o tind the velocity constant ot the hydroly <is ot methyl acctate catalyzed by an acid
by o determine the order of saponification ol ethyvl acetate bv NaOH.
¢) Lo find ow the rate constant and order ol rcaction between potassium persulphate and
potassim odide.
dry Fo stady the reaction between acctone and wdine
Iransition temperature:
N Detemumation of transiiion temperature by thermometric method
Mlecular wewght determination:
0 Detennination ol molecular weeht of nonsvolanle solute by aryoscopic method and
ipphcation of techgue Tordetermimaiion of the Vane Holt factor o degree of
dissocuatnon ol an clectrohvie

Conduactometn ..




-
Sod ont the strengti of SIrong actd by titianing it amst strong aikair.
b nind cut the stirength of weak acid by utraung it against a strong alkalt

o to find out the strength of hvdrochloric acid and acetic acid in a mixture of both, by

utrating 1 aganst sodium hydroxide.
41 Determination of equivalent conductivity ot an electrolyvte at different dilutions.

T B

(Instructions to the Examiner)
B.Sc. (HONS.) Pt.-11 CHEMISTRY PRACTICAL EXAMINATION

Max. Marks: 100 Duration of Exam: 8 hrs. (Complete in Two days)
Inorganic Chemistry

Ex.l Quantitative: One of the gravimetric exercises mentioned in the syllabus. 18
Ex.2 Inorganic preparation: One of the exercises mentioned in the syllabus. 12

Organic Chemistry
Ex. 3 Identification of the simple organic compound and preparation of their

suitable derivative. 15
Ex. 4 Organic preparation: One of the exercises mentioned in the syllabus. 10
Physical Chemistry
Ex. 5 Perform one of the physical chemistry experiments given in the syllabus. 25
Ex. 6 Viva-voce 10
Ex. 7 Record 10
- i o 100
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3. Zoology

University of Rajasthan
Syllabus: B.Sc. Zoology (Hons.) Part-I1
(2018-19)
Paper VII . Animal Diversity-3 Max. Marks-50
Paper VIII - Animal Diversity-4 Max. Marks-50
Paper IX - Physiology-1 Max. Marks-50
Paper X - Physiology-2 Max. Marks-50
Paper X1 : Immunology Max. Marks-50
Paper XII : Ethology Max. Marks-50
Practicals - 2 Days (8Hrs.) Max. Marks-100

Seminars, posters, models, educational tour report, practical record etc., will carry
internal marking which will be added in the practicals.

Paper-VIL: Animal Diversity -3

B e aiion up o orders, Interrolations, Structural organisation of
Do hordates, Urochordates and Cephalochordates sod their affinitics.
Agnatha——Clmiﬁeuﬁonupmordels.

Section-B
Fishes-Oﬁginant.levohxﬁonofﬁshes;Classiﬁwﬁonnpmorder,Types of scales and fins
Pisciculture. :

Section - C

ﬁmphibians _ Classification upto orders Origin and evolution of Amphibia and parental care,
eoteny.

Section - D

W—Cb@iﬁgﬁﬁm@mmda&exﬁndwﬁh&shﬂwpsmmﬁﬁmbiﬁngw
mdbmngmechanMOfanypoisonoussnake,poisonons&nonpoisonous adi

pANg
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paper-VII: Animal Diversity-4
Scheme of Examination: | Max. Marks: 50

1. m«ewﬂlbeSQ\mﬁonshwhpapa.Aﬂq\wﬁionSwinbewmpu\sondmyequﬂ

2. Qustimnumbalwﬂleompﬁsemveryshmtmswa(mmdmmbordS)typeqmﬁms,
owoflmqu\mﬁmsshmﬂdbeevmlydislﬂhmdooVainganhesylhbn&

3. Eachpaperisdividedhmfommitslsecﬁom.lhaewiﬂbeoneqwsﬁmﬁomach
nnitlsecﬁon.TheqmﬁonmnnbethOSWillbaveimamlchoioe.

Section—A

1. Origin of birds, Bird migration and principles of bird flight, types of featbers, flight

adaptations, mechanism.
pa]aeognaﬂmeandNeognalhae—Distn‘hnionmd classification, beaks and claws.
Poultry keeping.

w N

Section -B

4. MmdS-oﬁgimchssiﬁcaﬁmmdgmadchmmﬁﬁon,vomadmmﬁonsmd
aqunicadaptaﬁonsinmammals.

Section—C

5. cOmpmaﬁvemawmyofsyswnsSwﬁodomFmg.anusPigeonuﬂRabbhammm
: skelmlsystemanddigmﬁvesym).

B e ki, st s e
s e

Paper-IX: Physiology -1 ﬁ

- 1

Scheme of Examination: ‘ Max. Marks: 50 ,

1 ThaewiﬂbeSQuesﬁmshwhpapu.AﬂquwﬁonSWMbeoompulsoerdemyequal

2. Question number 1 mpnsewvayshm@swer(mmmzswords)typeqwuons,
eachoflmkaueshonsshmﬂdbeevenlydm'bmdeovmngenmesynahm

3. Each is mtofourunitslsecuons.'lhetewxllbeoneq\muonﬁommh

Section - A

1.  Chemical me of physiology- solutions, OSMOLIC Pressurc, diffusion, pK and pH buffers.

2. Osmosis, diffusion, osmoregulation in animals, osmotic conformers;
omoregulmioninhypotmic&hyputonicmmhnaband jon in terrestrial
animals. . x

3. Physioloyofexaeﬁon:l(hdsofnimgmousexmyend—pmdtm( i

anduxeotelic),mlepfliverinthefomnﬁonof\heseend;noduots, 'oml_\ i of
: {rar
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10.

mmmaﬁmlddneyumnlemdformaﬁonofuﬁm:homonﬂmgulaﬁmofwmmdelecuolym
balance.

Section - B

Blood: Composition and function of blood and lymph, blood groups, blood coagulation,
structure and function of hemoglobin.
HeartSuwnne,migin,cmducﬁmmdmguhﬁmofhemtbeat,wdiaccyclemdFﬂG.
Periphetalcimﬂaﬁon:Bloodpmssme,capﬂhrymsmandregmaﬁon.

Section - C

Respiration: Mechanism and control of breathing, concept of partial pressure of gases, Bohr’s
& Haldane’s effect and chloride shift.
Structure and function of eye and ear in humans.

Section -D

Nuﬁﬁmquuﬁm&smddiwrdadnemprowinmdenegymahlmiﬁmvhamin&
mineral deficiencies. ' :
Digmimmdabmpﬁmofdim“nponaﬂs,hmmﬂmdnanomlmmlofdimsﬁm

Paper-X: Physiology - 2
Scheme of Examination: Max. Marks: S0

ThmwﬂlbeSQmsﬁonsineachpapu.Aﬂquesﬁonswiﬂbewmpﬂsmymdmyeqml
marks.
Qnesﬁonnnmb«lwiﬂoomprisemvayshonmm(maxﬁnumzswords)typeqmﬁm&
eachoflmquwsﬁmsshmﬂdbcwmlydimibmdoovuingaﬁesylhbui
Eachpapaisdividedinﬁofomm‘ﬂslsecﬁons.lhaewﬂlbeoneqmﬁmﬁomwh
nnitlsection.’lheqneslionnnmber2t05willhaveimumlchoiee.

Section - A

Fumﬁmdamhita@mofanumphyﬁohgyofnmimpulm%ginmdmgaﬁmof
mehnpuhe,sympﬁcﬂmmissim,spimlmﬂaxmmdmﬂnlmﬂnlofmﬂexmﬁm.
Funﬁmdmhibcﬂmofskeleﬁlmmle,cbmﬁulmdb@hysiedemdnﬁngeomnﬁm
and relaxation of muscle fibers.

Section -B
Typeofmdoaheglmdsﬂhehswmﬁmsmdﬁmcﬁons,chssiﬁcaﬁmofhmmmhismhgy
«mm:mmmmmmwmmuiﬂmd
Langerhans, testis and ovary. «,

' Section - C
Hmmmaloonﬂolofmalemdfemalerqxodncﬁonmdhnphnmim,pmtmhimmdhdaﬁon
in mammals. v
mmmawmwmlﬁmmwé
and endocrine mechanism of insects. _

I\l
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Section-D

Thermoregulation: Physiological process, thermoregulation in cold and hot environments,

ion in i and homeotherms. :
Physiobgyofﬁghalﬁhﬂe:Awlhnnimﬁm&adapMﬁonsmd&mmmMghalﬁm
Physiology of diving (basic outline): Oxygen toxicity, decompression and decompression
models.

Paper —XI: Immunology
Scheme of Examination: Max. Marks: 50

ThmwiﬂbeSanﬁmsmeachpapa.Anqu'wﬁmswﬂIbeoompnlsmymdcmyeqml,
thﬁmnumberlwmcompﬁsewveryshmtmswer(maxhnumﬁwods)typem
eachoflmaeru&sﬁonsshouldbeevenlydiskﬂnmdcoveringmﬁresylhbns.
Eachpapaisdividedinmfowmitslsecﬁons.lhaewﬂlbeoneqmﬁmﬁommh
unit/secﬁon.'lheqnesﬁonnumbethoSwillmeintemalchoice.

Section - A

Immunology: Deﬁniﬁm.typesofhnmmﬂym&wquﬁad,l;malandoen—medimd.
Orgmsofimmmcsysmmzlhymus,bmemmw,lymphmde,splem,tomﬂs,mdkyﬁ’s

patch.
Antigen: Antigenicity of molecules and haptens.
Section - B
Antibody: Structure, properties and function of IgG, IgM,IgD,IgAandIgE

! I. |1 I Il :P - hI Io I.m’ I | lo I I ‘l. - I‘
complement & lytic reactions and phagocytosis.
- Section - C

OeﬂsofimmmhﬁMmophag&lymphoqws(B-detyprT—helpawﬂsT-ﬁﬂawﬂ& ‘
plasma cells and memory cells.
Mechmismofh\mqmlormﬁbodymediamdimmmityandoeﬂmedimdhnmnnhy.
Section - D

m{C:SuucuneaﬁdfuncﬁonofclnssLﬂandeIICmolec\ﬂw.
Immunotolerance .,

Autoimmunity: Involvement of CD;" cells, contributing factors in autoimmune disease,
Aumimmunedisease:Hasﬁnotq’sthymidiﬁ&TypeIdiabemgMyasﬂlmiavais,
Rheumatoid arthritis, " '

Paper —XII: Ethology
Scheme of Examination: Max. Marks: 50

TwewiﬂbeSQwsﬁmsineachpapa.Anqmﬁonswmbeoompulmmdcaﬂyeqw

marks.
.- Qnesﬁonnumberlwﬂlcomptisewveryshuunm(mmdmumﬁwmds)type

eachoflnmk.Qwsﬁonsshmﬂdbeevenlydistrihmdeoveﬁngmﬁre

&)




el
w
p:

NaWVwe

= o,

11.

12.

Eachpaperisdividedhnofommits/secﬁons.merewinbeoneqwsﬁmﬁomwh
miﬂsecﬁon.'l‘hequwﬁmnumbethoSwillhaveinmalchoiee.

Section —A

mmmmmdwﬁmmmmbehaﬁom(eﬂmloyLdemmmofNowlm
winnem-KonradLorenLKaeronFrischathikonbexgen.
CM@W&WW—MMW@MMMNMW
action specific energy; flush toilet model.
Smmeandﬁmcﬁonsofhnmanbmin,mdhodsofsmdying-namommmm
nwrophysnologmlandneumchemwaltwhmqw

Section - B
Oﬁentuﬁon-typwofTaxmandKinesis;naviguﬁminmimybhds.
Different types of Biological clocks.
Feeding strategies among animals.
Pheromones in animal kingdom, their functions.

Section - C
Sociobiology- cooperation, reciprocation and altruism; social groups of non human primates.
RspmductiVesmtegiesmonganimals.
Parental care in animals.

Section-D
Difforence between learned and unleamed behaviours, types of learning- habituation, trial and
error, conditioning and int

Wﬂdﬁfeofkajm&amnaﬁmﬂpuks,ﬁgwmpmjmmmdmmﬂimﬂmdsm
bird.Habﬂat,scimﬁﬁyandoommonmmcsoﬂOwildmimls.

University of Rajasthan .
Syllabus: B.Sc. Zoology (Hons.) Part-II
Min. Marks 40 ‘8 hrs. / week Max. Marks l®
Practicals
Anatomy: Study of the following with dissection
. AAnyedibleﬁsh(Wa}hgoﬂabw):M&eﬁ’aemmchialmi&&mialnm

. Ammymkmymganszﬂmmsﬁs,;&mbaf,whiooephamsandcm

Museum specimens:

Herdmania, Ascidia, Botryllus, Pyrosoma, Ammocoete latva, Petromyzon, Myxine,
Sphryna, Torpedo, Chimaera, Acipenser, Amia, Lepidosteus, Labeo, i
Hippocampus, Syngnathus, Exocoetus, Echeneis, Any flat fish,
Ichthyopis, Proteus, Necturus, Siren, Ambystoma, Axolotl larva,

@ Db{lﬂcad mic)
iver Ay of Rajasthan
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Rhacophorus, Chelone, Testudo, Hemidactylus, Varanus, Phrynsoma, Draco, Chameleon,
Sphenodon, Mabuya, Eryx, Hydrophis, Viper, Naja, Krait, Crocodilus, Alligator, Gavialis,
Archaeopteryx, Peacock, Ostrich, Emu, Ornithorhynchus, Tachyglossus, Didelphis, Shrew,

Ol Osteology of Frog, Varanus, Fowl and Rabbit (use of models /charts/ artificial skeleton
: & bones etc. ):

Skull, vertebral column, girdles and limbs.
IV. Stundy of permanent microscopic slides:

Dololium, Salpa, Oikopleura, Amphioxus: whole mount and T.S. passing through different
mgimsofmebody,Amocoemlmva.S.mshgdmughdiffaMmgimsofﬁebody,Fish
scales — cycloid, ctenoid, placcoid: Fish: T.S passing through different regions of the body,
Mammalian histology: L.S. / T.S. of pituitary, T.S. of Liver, lung, testes, ovary, pancreas,
thyroid, parathyroid, adrenal, stomach, duodenum and intestine.

V. Permanent preparation:

Herdmania. Pharyngeal wall and spicules.
Amphioxus: oral hood, velum and pharyngeal wall.
Edible fish: scales.

VL Microtomy: Fixation, processing, section, cutting & staining (H&E) of organs and
morphometric measurements.

VIL Physiology

(i) Blood: Haemoglobin and Haematocrit estimation, WBC and RBC counting, clotting
time period and blood pressure. '

(ii) Blood film: Identification of various types of leucocytes.

(iii) Study of salivary amylase and catalase (liver) activities.

(iv) Investigate passive diffusion through cell membrane of mammalian red cells (0.9%
NaCl, 0.4% NaCl, 1% NaCl, 2% urea, 3 % glycerol and distilled water).

VII. Immunology

(i) Blood groups: ABO and Rh factor.
(ii) Widals test.
(iii) Slides: Thymus, lymph nodes and spleen.

IX. Ethology

(i) Food preference in Tribolium.

(i)  Antennal grooming in cockroach.

(iii) Chemical communication among earthworms and ants.
(iv) Reaction of Paramecium towards dilute acid drop.

X. Educational tour to museum of natural history/sea shore /wild life sanctuary/Zoo for
collection/ on the spot observation of living animals/ local visit to stady biodiversity.
Students are required to submit the report of the visit.

Dy Regle®
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‘é | B.Sc. Zoology (Hons.) Part-II

’; . Scheme of practical examination and distribution of marks
8Hrs. (2 days, 4hrs /day)
Min marks: 20 Max marks: 50
I* day . . Regular
1. Anatomy 643
B A o 09(6+3)
» e Minor

2. Permanent preparation/ microtomy 05

3. Exercise in Immunology 05

4. Identification and Comments . 16
onspots(1t08)

5. Viva voce 5

6. Class Record 5

7. Seminar /Project Report/Collection 5

i
Min marks: 20 ' Max marks: 50
™ day
L Exercise in Physiology
. (a) Major V)

(b) Minor

2. Exercise in Ethology 05

3. Identification and Comments 16
onspots(1to8)

4, Viva voce 5

5. Class record 5

6. Seminar/Project Report/Collection 5

. Anatomy: Study of systems of the prescribed types with the help of dissection.

With reference to anatomy, the candidate must be well versed with the techniques of flag
labeling and black paper insertion as the case may be for a clear illustration. _

. With reference to microscopic slides /whole mounts and museuam specimens in case of
unavailability, the animal types should be substituted with diagrams/ photographs/
models etc. -

. Students will keep records of all work done in the practical records. ‘

. Itshoaldbeemnredﬂatmimahuedinthepncﬁalmmmtwvmduder&e

wild life act 1972 and amendments made subsequently. /g\ A

(m\ V //
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Recommended books:

ek W=

gl o

10.
11

12.
13.

14.
15.

BRR RR RB BREES

Alcock J: Animal Behavior: An Evolutionary Approach. Sinauer Associates 2013.

Animal Societies and Evolution. Scientific American Publications.

Barrington EYW: The Biology Hemichordata and Protochordata. Oliver & Boyd, London
1965. -

Berril NJ: The Tunicates. The Roy Society, London.

Breed MD and Moore J: Animal Behavior. Academic Press.-2015.

Colbert EH, Morales M, Minkoff EC, Colbests: Evolution of the Vertebrates: A History of the
Backboned Animals through Time. 5* edition Wiley Liss 2001.

Colbert EH: Evolution of the Vertebrates, 2* edition John Wiley & Sons, New York 1969
Costanzo LS: Physiology. 4* edition Saunders Inc.2009. . "
DavidR,Bm'ggtenWandFrenchK:EckettAnimalPhysiology. 5™ edition W H Freeman &
Company, New York 2001

Fox SI: Human Physiology. 8® edition McGraw Hill Education 2003. :

Goldsby RA, Kindt TJ and Osborne BA: Kuby Immunology. WH Freeman and Co., New
York 2002. A

Grizimek’s Encyclopedia of Ethology. ) . ‘

Hall JE: Guyton and Hall Textbook of Medical Physiology. 12* edition Saunders
Publications 2010.

Hand book of Ethological Method. Laharen Publications Garland STPM Press.

Hill RW, Wyse GA, Anderson M: Animal Physiology. 3" edition Sinauer Associates
Inc.USA 2012. :

Kotpal RL: Modem Text Book of Zoology: Vertebrates. Global Media Publications 2010.
MacFarland D: Animal Behavior: Psychobiology, Ethology and Evolution 39 edition
Longman 1998.

Manning A, Dawkins MS: An Introduction to Animal Behavior. Cambridge University Press
2012, '

Mathur R: Animal Behavior. Rastogi Publications 2017. :

Murphy K: Janeway’s Immunology. Garland Science; 8* edition 2011.

Owea J, Punt J, Stranford S: Kuby Immunology. 7* edition WH Freeman & Co. Ltd. 2013.
Prasad SN and Kashyap V: A Textbook of Vertebrate Zoology.13* edition Wiley Eastern
Ltd. 2011. ‘

Sastry KV: Animal Physiology and Biochemistry. 2 edition. Rastogi Publications 2014-15.
Vander AJ, Sheerman J, Liciano D: Human Physiology: The Mechanies of Body Function.
Mc Graw Hill Co., New York 1998.

Verma PS, Tyagi BS, Agarwal VK: Animal Physiology. 6™ edition S. Chand & Co., 2004.
Wake MH: Hyman's Comparative Vertebrate Anatonty. 3" edition University of Chicago
Press Ltd. London 1992.

Werlace RA: Animal Behavior. Good Year Publishing Co., Inc.

Young JZ: The Life of Mammals. Oxford University Press 1970.

Young JZ: The life of Vertcbrates. 2™ edition Oxford University Press. London 1962.
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B.Sc. Part-11
Maximum Marks: 400 Min. Pass Marks: 160
Paper- V Molecular Biology 75 Marks

Paper-VI Pteridophyta, Gymnosperm & Paleobotany 75 Marks

Paper-VII Morphology and Anatomy of Angiosperms 75 Marks

Paper-VIII Microbiology and Plant Pathology 75 Marks
Practical (6 Hrs.) 100 Marks
x\—-\k‘- . ’
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Y——Paper Molecular Biology

UNIT-1

Structure of Nucleic Acid
Miescher to Watson and Crick- historic perspective, DNA structure, Salient features

of du-vie hel.v Types of DNA. Types of genetic material, denaturation and
renaturation, cot curves. Organelle DNA -- mitochondria and chloroplast DNA.
Structure of RNA. types of RNA (tRNA, mRNA, Ribosomes, miRNA, siRNA) and
their functions.

DNA replication, damage and repair
Replicons-linear. circular and D-loops, initiation of replication, DNA polymerases,

helicase, primase and other enzymes and proteins used in replication, coordinating
synthesis of the leading and lagging strands, Okazaki fragments, Causes of DNA
damage and molecular mechanisms of repair - excision repair system in bacteria and
eukaryotes, base excision, mismatch repair systems.

UNIT-II

Transcription
Prokaryutic and cukaryotic RNA polymerases, promoter sequences, start point for

RNA  polymerase ‘lanscription initiation, promoter clearance and elongation,
termination, attenaat.on and antitermination.

RNA Modifications |
Split penes. concept of introns and exons, removal of Introns, spliceosomce

machincry splicing pathways, alternative splicing.

UNIT- I

yithesis in Prokaryotes and ItukaryoteszAssembly line of
rihosome structure and assembivovarious steps in protein

Transiction: ' o
POV P ude v
Sotheay b PR ammoacy i RN A s nthetire. Proteins VO ed e

L T N TR T T

i ; T P ti 4 " P
CmEnen of pocge viades Badelity of transioion. O
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-

Inhibitors of Pretais synthess. Regulation of translation.

Gene regulation

results).
3. Isolation and quantitative estimation of DNA using colorimeter (Diphenylamine

reagent) or spectrophotometer '( A260 measurement).
4. To perform Ames test in Salmonella / E.colj to study mutagenicity.
5. To isolate plant DNA.

representations.
SUGGESTED BOOKS

I Karp, G. 2010 Cell and Molecular Biology: Concepts and Experiments. 6™
edition. John Wiley & Sons. Inc. 4

2. De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology. 8
thedition. Lippincott Williams and Wilkins, Philadelphia.

3. Becker. WM. Kleinsmith. L.J., Hardin. J and Bertoni, G. P. 2009. The World of
the Cell 7 thedinon. Pearson Benjamin Cummings Publishing, San Francisco.

4. Watson, 1. ) Baker [ A Bell.S p_ Gann, A | Levine, M., and Losick, R., 2008
Molecular Biolozy of the Gene. 6 th edition. Cold Spring Harbour Lab. Press,

Pear.on pPub.

b
)

@) "
SO L. '



Lo

\jj - Paper-. Pteridophyta, Gymnosperm and Paleobotany

UNIT-1

Pteridophytes: History, occurrence and 'distribution, general characters,
classification and economic imprtance, Silent features of primary vascular plants.

Lycopodium, Selaginella, Equisetum, Marsilea, Pteris.
Heterospory and seed habut, Detailed account of stellar system.

UNIT-I1

Gymnosperms: Classification and salient features; Evolutionary significance of
. L4
gymnosperms.

Comparative study of morphology, anatomy and reproduction of Cycadales-Cycars;
Coniferales-Pinus: and Gnetales- Ephedra,

UNIT-IN
Paleobotany: Fossil formation and types of fossils.
Geological time scale: sequence of plants in geological time.
Fossil Pteridophytes: Rhynia, Lepidodendron, Calamites.
Fossil gymnosperms- Williamsonia.

Applied aspects of Palaeobotany: Exploration of fossil tucls.

Suggested la boratory cxercise
Pteridophytes

Study ol Specimens, external morphology and TS of Stem of the
following
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* Lquasettum: | N oi stem
* Marsilea- Soococarp. Petiol
Preris

Gymnosperms

External Morphology and Permanent slides of-
* Cycas- Coralloid roots, Rachis (T.S.), Leaflet (V.S8.) Cycas- Megasporophyll
and Male cone with Microsporophylls, Mature Ovule. ‘
*  Pinus- Stenr (TLS & RLS), Needle (V.S.), Male and Female Cone, Mature
Ovule

* Ephedra- Stem (T S.), Male and Female Flowers, Maturc ovule.
*  Williamsori: i~ Chart Specimen (Fossil).

Suggested Bouvks.
I Gifford .M. and Foster, A.S.1989. Morphology and evolution of vascular
plants. W I Freemam & Co. New York, USA.
. Sporne, K.R. 1Y91>The morphology of gymnosperms. B.I. Publication Pvt.
Ltd. Mumbai.*K olkata, Delhi, -
3. Wilson N.S. and Rohwell, G.w. 1993 Paleobotany and the evolution of
plants (2" edition) Cambridge University Press. UK.
4. Sharma O.P. Pteridophytes. 2000 . Today and Tomorrow Publication. _
5. Sarabhi: R.C. and Saxena R.C. 1990. A text book of Botany . Rastogi
Publicai:ons, Meerut. ’

S
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'S [l] - Paper- Morphology and Anatomy of Angiosperms

UNIT-1
The basic body plan of flowering plants:
* Modular type of growth, diversity of plant forms in annuals, biennials,
perennials piant.
* Branchmg satiern nd canopy architecture.
* Marpholoy. ol Intorescences, Flower and fruits.
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Convergence ol - atios of tree habit in Spermatophyta, Tissues; simple, complex
and secretary tissoos tissue svstem.
Shoot and root s :ems - - ariation in habit and longevity.

UNIT-111

Organization of the higher plant body

Meristems and development: Shoot apical meristem, root apical meristem, lateral
meristems and their functions. Range of form and structure of stem, leaf and root;
their tissues and functions. :

Secondary body of the plznt: Secondary growth in stem and roots, Vascular
cambium, secondar xylem (basic structure of ~wood); secondary pholem and

periderm.
Anomalous secor Jdary growth

Sug, ested Laboratory Fxercises:

° Stulyofan. commonly occurring dicotyledonous plant to understand the body
plan and modular type of growth. ' : ‘

* Life forms exhibited by flowering plants (by visit to a forest or a garden).

* L.S. of shoot tip to study the organization of meristem and origin of leaf
primordial.

* Monopodial and sympodial types of branching in monocots & dicots.

* Anatomy ol primary and secondary growth in monocots and dicots using hand
out sections ot sunflower, maize, cucurbita stem and roots.

* Moocot-tutse (root, stem and leaves).

* Dicot-Helimithus, Cicer and Mangifera (root, stem and leaves).

* Auamolous  ondarv growth in stem: Salvadora, Bignonia, Bouguinvillia,
Boerhaavia Nvetaothers, Leptadenia, Dracena.

* Study of dn crsity in leal shape and size. Internal structure of leaf-Dorsiventral
and sobilaicial  leaves: study of stomatal types. '

Suvwested Books:
I. Cutter .5 1971 Plant Anatomy: Experiment and Interpretation. Part
- Organ- Fdward Arnold, London.
2. bsau K 1977 Anatomy of seed plants, 2™ edition, John Wiley and
Sots New Y ork ' ,
Vobabn A 1900 Plam Anatomy 2™ edition. Perymnon press. Oxford.
SRt HORS Plant A naroms P BenjaniinCamin
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VI Paper - Microbiology and Plant Pathology

UNIT-1
Discovery of Micro-organisms: Systematic position of mICro-organisms in
biological world; classification of micro-organisms and characteristic features

of different groups.

Ultrastrecture of M icro-organisms: Prokaryotic microorganisms; fine structure of

prokary, ... cell: eukaryotic micro organisms; viruses—properties and
classitication, charac 2TIStiC features of host-virus interaction; bacteriophage T4;
tobacco mosaic virus, general account of mycoplasma.

Genetic  recombination in  prokaryotes: Conjugation, transformation and
transduction. b ¢

diseases caused by plant pathogens.

Plant diseases by fungi- Rust and smuts of wheat, downy mildew and green ear
disease of bajra, wiite rust of crucifers, late blight of potato, powdery mildew of
cucurbits and grapes. red rot of sugarcane.

Pathogen attack «ud defence mechanisms- Physical, physiological and hio.-
chenne L aspects

Plant dis ase epidemiology I ransmission and spread of plant pathogens; discase
Croles. epidemics: nedelling and disease forecasting.

Plant disease manzgement: ('hemical,biological; IPM systems; biopesticides.

NPT ¢



Genenies of resistance and susceptibility: Genes for virulence and avirulence, their
applicaion o resinte e und suscepubility; induced resistance (1mmunization),
Molecutar plant pathology: Molecular diagnosis. identification of genes and
specitic nolecules in Jiscase development.

Role of micro-orgunisms : in biogeochemical cycling of nitrogen and carbon;
biological N} ﬁxa[j()n

Industrial application of micro-organisms: Organic acids, alcohol, food
processing, milk products, antibiotics, biopesticides.

Application of information technology in plant pathology: Stimulation of
epidemics: programmes for diagnosis.

Suggested la horatorv exercises

Mierobiology

* Sex barr body «photograph).
* Microscope and its various parts description.
« Stertlization techniques for microorganisms.
* Sady of yeast. lactobacilli and cyanobacteria.
* Media preparation { Nutrient agar).
* Cutlure of microorganisms by streaking on agar plates.
* Study of diseases- Citrus canker,TMV little leaf of brinjal.
*  Bacteriophage (photograph).
*oudy SEsymptoms of virus infected plants.

$ - Bictena staining in milk and curd.

Plant diseases

* Whitesast ofcouciiers () stopus.
© Laer shool Potas - Phyviophthora infestens.
© Farly vaght of Potato- Alternaria soloni
Cireei . disease v bajra- Sclerospora graminicola.
o Powa s mildew
" Dikksdeal spor discase of groundnat.
© Pt otsuearcare Colletorrichum fulcatum.
F Fled Shady @ Plauts f Aumevs freld [Agricilnal Shiong.
Suggestod Books:
OB e b Gl Dabe 1O, fext beol b modern Pant Pathology,
| P e N Dy i 000 ™
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Los s Pah ~ation, New Dethy 26¢0
O O TN inn‘oduction 1)

FUNS
4. Paizar M J Microbio]
S, Sharma Pi).
2003,

oduction to Viruses. Vikas Publication
Bacteria, McGraw Hill Co. 1.¢iq. New York,

ogy. McGraw HiJj Edu. Pvt. 1 4q. London, 2001
Microbiology and pathology, Rastogj Publicatjon, Meerut



s ® MATHEMATICS

Teaching : 3 Hours per Week per Theory Paper.
2 Hours per Week per Batch for Practical
(20 candidates in each batch)

Examination:
Min.Pass Marks ' Max. Marks
Scheme: Science - 54 150
Arts =72 200
~ Duration Max.Marks
Paper -1 Real Analysis and Metric Space 3 hrs. 40 (Science)
53 (Arts)
Paper - 11 Differential Equations 3 hrs. 40 (Science)
53 (Arts)
Paper - 11l  Numerical Analysis and 3 hrs. 40 (Science)
Vector Calculus - 54 (Arts)
Practical Numerical Methods 2 hrs. 30 (Science)
40 (Arts)
Note:

I Common paper will be set for both the Faculties of Social Science and Science.
Howerer, the marks obtained by the candidate in the case of Facuity ot Social
Science will be converted according to the ratio of the maximum marks of the
papers in the two Faculities.

2. Each candidate is required to appear in the Practical examination to be conducted
by internal and external examiners. External examiner will be appointed by the
University and internal examiner will be appointed by the Principal in
consultation with Local Head/Head, Department of Mathematics in the college.

3. An Internal/external examiner can conduct Practical Examination of not more than
100 (Hundred) Candidates. (20 candidates in each batch)

4. Each candidate has to pass in Theory and Practical examinations separately.
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Paper - 1: Real Analysis and Metric Space
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 40 (Science)
’ 53 (Arts)
Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question
from each Unit. All questions carry equal marks.

Unit 1: Real numbers as complete ordered field, Limit point. Bolzano-Weierstrass
theorem. Closed and Open sets, Union and Intersection of such sets. Concept of
compactness. Heine-Borel theorem. Connected sets.

Real sequences- Limit and Convergence of a sequence, Monotonic sequences.

Unit 2: Cauchy’s sequences, Subsequences, Cauchy’s general principie of convergence.
Properties of continuous functions on closed intervals. Properties of derivable functions,
Darboux’s and Roulle’s theorem.

Unit 3: Notion of limit. continuity and differentiability for functions of two variables.
Riemann integration - Lower and Upper Riemann integrals. Riemann integrability, Mean
value theorem of integral calculus, Fundamental theorem of integral calculus.

Unit 4: Fuactions of bounded variations. Sequence and scries of functions - Paintwise
and Unitoror convergence. Cauchy’s criterion, Weierstrass M-test. Abe s test. Dirichlet's
test for unitorm convergence of series of functions, Uniform convergen.e and Continuity
of series ut functiuns, Term by term ditferentiation and integration.

Unit §: Metric space ~ Delinition and examples. Open and Cluseu sets. Interior and
Closure of a set. { imit point of a set.

Subspace of u meiric space, Product space, Continuous mappings. Sequence in a metric
space, Cauchy sejuence.

Reference Books:
I. Shanti Narayan and M.D. Raisinghania, Elements of Real Analysis. S. Chand &
Co.. N.D., 2008.
2. S. Kumaresan. Topology of Metric Spaces, Narosa Publishing House, Second
Edition 201 1.
K.A. Ross, Elementary Analysis: The Theory of Calculus, Undergraduate Texts in
Mathematics. Springer (SIE), Indian reprint, 2004.
4+ R.G. Bartle D.R. Sherbert, Introduction to Real Analysis (3rd edition). John Wiley
and Sons (Asia) Pvt. Ltd., Singapore, 2002.
5. Charles G. Denlinger, Elements of Real Analysis, Jones and Bartlett (Student
Edition), 201 |
6. G. 1 Simmons, latroduction to Topology and Modern Analysis. Mcgraw-Hill,
Edition 2004
7 M Apostol, Mathematical Analysis, Narosa Pub. House, N D.. 20000/\ A
8. R R.Goidberg, Real Analysis, Oxford & IBH Pub. Co.. N D . 1999 2

(Ve
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Paper — 1I: Differential Equations

Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 40 (Science)
53 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.

Candidates are required to attempt FIVE questions in all taking ONE question from each

Uinit. All questions carry equal marks.

Unit 1: Degree and order of a differential equation. Equations of lirst order and first
degree. Equations in which the variables are separable. Homogeneous equations and
equations reducible to homogeneous form. Linear equations and equations reducible to
Hinear form. Exact differential equations and equations which can be made exact.

Umit  2: First order but higher degree differential equations solvable tor x,y and p.
Clairaut’s form and singular solutions with Extraneous Loci. Linear dilferential equations
with constant coefticients. Complimentary function and Particular integral.

Unit 3: Homogeneous linear differential equations. Simultanecus differential equations.
Exact hinear ditferential equations of nth order. Existence and uniqueness theorem.

Unit 4 : Linear Jdifferential equations of second order. Linear independence of solutions.
Solution by transformation of the equation by changing the dependent variable/the
independent variable. Factorization of operators. Method of variation of parameters,
Method of undetermined coefFicients.

Unit S: Partial differential equations of the first order. Lagrange s iinear equation.
Charpii s general method of solution. Homogencous and non-homogeneous linear partial
differertial equations with constant coefficients. Equations reducible 1o equations with
constant coefficients.

Reference Books:
I M.D. Raisinghania. Ordinary and Partial Differential Equations, S. Chand & Co.,
2003
2. MRay, A Text Book on Differential Equations. Students and Friends Co.,
Agra, 1998,
3. E.A. Codington, An Introduction to Ordinary Differential Equations, Prentice Hall
of India, 1961.
4. R.S. Senger, Ordinary Differential Equations with Integration, Prayal Publ. 2000.
> DA Murray, Introductory Course in Differential Equations, Orient Longman
{India), 1967.
6. Frank Ayres, Theory and Problems of Differential Equations. TMH. 2002.

7. LN Snedon, Elements of Partial Differential Equations, 1M1, 2001
\ "



Paper - (1: Numerical Analysis and Vector Calculus
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 40 (Science)
' 54 (Arts)
Note: (i) This paper is divided into FIVE Units. 'WQ questions will be set from
cach Unit. Candidates are required to attempt FIVE questions in all taking
ONE question from each Unit. All questions carry equal marks.
(11) Non-Programmable Scientific Calculators are allowed.

Unit 1: Differences. Relation between differences and derivatives. Differences of a
polynomiai. Newton's formulae for forward and backward interpolation. Divided
differences. Newton's divided difference. Lagrange’s interpolation formula.

Unit 2: Central ditferences.Gauss’s, Stirling’s and Bessel’s interpolation formulae.
Numerical  Differentiation. Derivatives from interpolation formulae. Numerical
integration, Derivations of general quadrature formulas, Trapazoidal rule. Simpson’s one-
thurd, Siinpron’s three-eighth and Gauss's quadrature formuiae.

Unit 3: Relation between the roots and coefTicients of general polynomial equation in one
variable. transtormation of equations, Descarte’s rule of signis. solution of cubic equations
by Cardon '~ method. biquadratic equations by Ferari’s method.

Numerical solution of Algebraic and Transcendental equati-ms. Bisection method, Secant
method. Regula-Falsi method. lteration method, Newton- Raphson Mcthod (derivation of
formulac and rate of convergence only).

Unit 4: Gauss elimination and lterative methods (Jaceb and Gauss Seidal) for solving
systern of linear algebraic equations. Partial Pivoling me:hod. il conditioned systems,
Numcrical sotutions of ordinary differential equations of first crder with initial condition
wsing Picard™~ Euler and modified Euler's method.

Unit §: Scaiar and Vector point functions. Differentiation and integration of vector point
functions. Directional derivative. Differential operators. Gradient, Divergence and Curl.
Theorems of Gauss. Green. Stokes (without proof) and problems based on these
theorems.

Reference Books:
! H.C Saxena, Calculus of Finite Differences and Numericai Analysis, S.Chand &
Co . N.D.. 1986.
Shanti Narayan and J.N. Kapur, A Text Book of Vector Calculus, S.Chand, 1966.
Murray R. Spiegel. Vector Analysis, McGraw-Hill. 1959,
3. Bradie. A Friendly Introduction to Numerical Analysis, Pearson Education,
India. 2007.
S C. b Gerald and P. O. Wheatley, Applied Numerical Analysis, Pearson
Fdecavon, India.7th edition, 2008.
v U Gerald, PO Wheatley, Applied Numerica® Anabsiss Addison-Wesley, 19285\\
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Practical: Numerical Methods
Teaching: 2 Hours per Week per Batch

Examination: Duration: 2 Hours
Scheme Science Arts
Max.Marks 30 40
Min.Pass Marks 10 13

Distribution of Marks: ,
Two Practicals one from each group

10 Marks each = 20 Marks (13 Marks each) 26
Practical Record = 05 Marks 07
Viva-voce = 05 Marks 07
Total Marks = 30 Marks 40

Group A: Numerical integration using Trapezoidal and Simpson’s rules.Numerical
solution of Algebraic and Transcendental equations using

(i+ Bisection method, (ii) Secant method (iii) Regula-Falsi method (iv) Iteration method,
iv 1 Newton- Raphson Method.

Group B: Numerical Solution of system of linear equations by Gauss elimination, Jacobi
and Guass-Seidel methods. Solution of linear differential equations of first order and first
degree with initial and boundary condition using modified Euler's method. Runge-Kutta
Fourth order method.

Note:

: “roblems will be solved by using Scientific Caiculators (1ron-Programmabie)

2 L andidates must know about all functions and operations of Scientific Calculator.
5 Each Candidate (Regular/non-Collegiate) has to prepare his her practical record.
4 Each Candidate has to pass in Practical and Theory examinations separately.



6 Gresyephy

Scheme of Examination

Min. Pass Macks 160 (40%) Max. Marks <00
Paper ~V 3 hour duration Introducuon to Political Geography Max. Marks 30
Paper ~VI 3 hour duration Cultural Geography Max. Marks §¢
Paper -VII 3 hour duration Fundamentals of Biogeography Max. Marks 80
Papér—-VlHB hour duration Statistical Methods in Geography Max. Marks 80
Practical Max. Marks 80
Notes : ’

l. Stud=nts are permitted to use =+ stencils, simple calculator and log tables whereve:

L

nees2d in both theory and practicai examinations.

There will be a common paper for Arts and Science. -

Q.1 will be ompulsory and wil! cover the entire course of the paper.
Q.No. 1 0f 20% marks of the maximum marks be set in two parts.

(a) Part (a) will have ten items for locating on a map (to be supplied by examination
centre) carrying 10% marks of the maximum marks and candidates: shall attempt

airy five items.
(b) Part (b) will have 10 short answer questions carrying 10% marks of (he
raaximum marks and candicates shall attempt any five items.
Remaining 9 questions carrying equal marks will be set with three qucstions from

each section of the syllabus.
Candicate will attempt 5 questivns including question No. 1 in all seiecting at jeast

one question from each section.

Practical examination will be conducted by the board of examiners.

The car.didate will have to pass i~ theory and practical separately.
Paper V: Introduciion to Political Geography

Seetion A
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and united ﬁeld theory, role of physical, demographic, economic, socio-cultural and historical
factors in the emergence of states.

Section B

State as a politico-terriygrial phenomenox: changing naturc of Jocaticn, size and shape 1
political geography of gtates, political and administrative framework and its hierarchiss!
relationship to unitary apd federal forms of governance, boundaries and frontiers, functions
and classification of inteypational boundaries, global strategic views: the views of Matkihdér
spykman, de. Seversky and maban and their relevance to contemporary world situation,

Section C

Underdevelcpment and jpternational poiicies, the North-South dialogue, SAARC and
ASEAN the new internatiopal economic order, internaticfial ténsions, West Asia ard Treditin
Ocean region, regionalism jn international relations, geopélitical dimensions of environtdit:

Recommended Reéadings ;

Adhikari, S' 7004: Political Geography. ®awat Publications, Jaipur.

Alexander, L M. 1966: World Political " :tteras. John Murray and Co., London

Blij, H.J. de 2nd Glassner, Martin 1968: Sys:ematic Political Geography. John Willey, New
York. - .
Dikshit, R.D. 1985: Political Geography: A Contempotary Perspestive. Tata McGrawsii)
Publishing Co., New Delhi.

East, W.G. and Spate, O.H.K. 1966: The Changing Map of Asia. Methuen, London,

Pounds, N.J.G. 1972 Politicaj Geography. McGraw Hill, New York.
Short, JR. 102 Political Geggraphy nf =2 20" Centaury: A Global Analysis. New York,

IR, T 2009—10: ATHRAS T vedkhy oRerda, s |
Taylor, P. :7 -J. Political Geography. Lu:.:man, London

Paper VI: Cultural Geography

Section A

Definition, components of culture evoluiion and branches of cultural geography, cultural
realms convergence and divergence process, cultural diversity in world, cvolution of ‘mén,
rise and dominance of homosapiens, their pattern ofspread over the globe, primary ~aces ang

their relationship with surrounding enviran=ent . landscape ecology. T\
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Section B

Evolution of civilization: with special reterence o mesopotanman, nile, indus and ne. ang-»
valley civilizauon, indus valley civilization- development, growth, expansion, orgamzation
and causcs for its downfall, characteristics and distribution of races, ethnic groups, linguisuc

families, religious groups.

Section C

Domestic:i:cn of plants and animals, satiemns of livelihood: various ecorioniic activities &
cultural adaptations, agriculture, indus:rialization and modernization, techinoldgical ¢hanges
and their spatial implications, social structure and technology, pattern of riiral-and urban
society, social processes in the city, the city in‘the developing countriés.

Recommeiided Readings :

Broek, J.C. and Webb, J.W. 1978: A Geography of Mankind. McGraw Hill, New York.
Affya, dera vd B, T 2001 : egpfere e | SR GBI, RAYY |

Husain, M. 007, Models in Geography. kawat Publications, Jaipur \

Johnson, D.. et al 2012: -World Regicnal Geography: A Development Approach. PHI
Learning Private Limited, New Delhi, Edition

Mukherjee, ;v.B. and Aijazuddin, A. 19¢:: India-Cultute, Socicty and Economy. Iriter-Indin
Publi'catian_,; New Delhi.

TS, MOHr 2005 © ARGRAP P | AR YE HEH, SHENRTS |

Rubenstein, i:M. and Bacon, R.S. 1990: The Cultural Landscape: An introduction 1o Hurman

Geography. Prentice Hall of India Private Linmted, New Delhi
Spencer, J.E. 21 al : Cultural Geography. J.7..: Wiley and Sons, New York.

RO, watve 1994: WIRGIA® T | erer B Ter arcTedY Sraqy |

‘Paper VII: Fund:u.ientals of Biogeography
Scction A
Definition, scope and significance of bio-grography, basic ccolugical principles: Biow;‘irerg—y

cycle in the terrestrial ccosystem and encsgy budget of the carth: trophic and food chiin,
drawin’s theoiy of evoiution, concept of biome and community.
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;
st types slimases and human praciices, geograpaucal distnibution of amimal ite on the carth
w1 its relations to soil,vegetation types, climates and human practices.
Section C
Ecological changes over space and time, ecosystem stability and disturbance, managed
ecosystems : agricultural, urban, case studies of human induced ecological changes: désert
ecosystems with specific reference to Rajasthan, wetland ecosysiems with specific reference
to the Raissthan wethlands, agricultural c.v:y:tems with specific reference 1o the Indira
Gandhi N.. .. Pariyojna (IGNP), industriai 4i1:ucnt and its effect on fresh water biology- atfd
riverine ecosystem management practice (spacial reference to Rajasthan).
Re tod Resndings :
Cox, C.B. Moore, P.D. 2010: ngeography— An Beological and Evo!ehmy Approubh
Johnwiley and Sous, U.S.A. '
Huggett, RI 1998: Fundamental of B:ogeogmnhy Routledge, London.
Ladle, R.J.- md Whittaker, R.J. 2011. Consvation Biology. Blackwell Publications Co,
USA. )
Mathar, H.S. 1938: Essenlals of Biogeography. Pointer Pablishers, Jaipar. :
Maconald, Geen, 2002: Biogeography: Introduction to Space-Time and Life. John Wiley,
New York :
Odum, E.P. 1475 Ecology, Rowman and Littleticic. Lanhan, U.S A
Robinson,}!, : 982:Biogeography. Eles,Mc Doriid ud Evans London
Singh, M o 2l (ed.) 1986: Forest Reso...o Economy and £nyironment. Lengept
Publishing Compaay, New Delhi. .
Singh, S. 20:2: Environmental Geugraphy. Prayas Pustak Bhawan, Allahabad.
g, L 2013 I YR | QAT GEIG AT, § AT |
Paper VIHI: Statistical Methods in Geography
Sectior A
Sources of daa methods of data collection, proccssing analysis anrd results, questionnaiie 1nd
schedule, [rojuency distributions, characteristics of frequency distribution: number of
classes: class-interval, graphical repreventation data: histogram, frequency polygon,
ﬁaqnencyctwgandmulaﬁwﬁwueucy curve ;ngive),
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= Section-C

-
Theory of“;;robability—basic principles: axioms probability: probability distribution, theory of
sampling:.types of sampling random systematic and stratified sampling: problems applicatinn
of saxnplin'g methods in Geography (-test and cli-square test.
Books Recvomunended .
Aslam, M:xnood1977: Statistical Methoc: 11 Geographical Studies. Rajesh Publications,
Delhi.
Duncan, G.0). et. AL.1961: Stalistical Geogrephy, (Problems in Analysing Areal Data). Free
Press of Blenco, New York. '
Gregory S. 1963: Staustical Methods and the Gcegrapher. Longmanrs, Loridon.
King, L J.: Statistical Analysis in Geograph: Prentice Hall, Englewood Clifs, NJ.
Lewis, Peter 1977: Maps and Statistics. Met...en & Co. Ltd., London.
Gupta, S.P. i979: Stausucal Methods. Suitai Unand-& Sons, New Lelhs.
Mahmood,.A. 1998: Staustical Methods in Geographical Studies. Rajesh Publication, New
Nagar, K.N: 1992: Sankhiki Ke Mool Tatva. Meenakshi Prakashan, Meenit.

Practicals
. Scheme o: cxamination g

Min. Pass Maks: 32 Max Marl® 20

e Marks Tf}né
Wiitten test - 40 3 hrs.
Field survey and viva voce 15+5 2'h hrs.
‘Record and viva voce 1545
Total Mark: 80

N.B.1.  Thew shall be 6 questions in writen test selecting at least two questions from
each section. Candidates are requir:d to attempt 3 questions selecting 1 question
from each section. All question carrv equal marks.

SYLLABUS

Seetion A
_ ‘
Maps and diag -ans: one dimensional (bar & py.i.un:.d), two dimensional (square, rectangje,
wheel, circles & ring), three dimensional diagris.«s icube, spherc and block pile),
distributtona! maps dat isopleth charopleth, ¢ chromatic aid che Lo matic



Section B

lcasures of central tendency & dispersion: mean, median and mode, mean deviatior,

.tles & .slandard deviation.
Section C

Plane table surveying: Fquipments procedure, fraversing  open and lesed wavesie,
methods- radia. and intersection, concept of resectioning: two point problem, thiee point
problem

Use of Ind:~n pattern clinometer.

Recommeir-led Readings:

Monkhous~ F.J. and Wilkinson, H.R. (1¢713, Maps and Diagrams: Their Compilauon and
Construction. B.1. Publications Private Lin:i:cd. New Delhi.

Singh R.L..and Singh R.P.B. (1971}, Ll ol Practial Geography. Rayani Fub. New

Delhi.
Sarkar A. (1997); Practical Geography: A Systematic Approach. Orient Longman. Ltd.

Hyderbad.
Robison, A H. et al 2004: Elements of Cartogpraphy. John Willey & Sons, New York.

wf, A 2012 MAPTS T | AN =g, WS-
Mishra, R.© and Ramesh, A (1989); Fur.'rmeatals of Cartography. Conccpu Publishing

Company, 1989, New Delhi.
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F: RSYCHoLoGY

v
SUCHEME OF EXAMINATION :

T | . Max. Min. Pass |
[ I’zl‘[)qc_nii | Nomenclature I\ Duration Marks Marks o
Paper-V Systems and Theories of f 3 Hrs. 25
’ b)
Psychology
PaEer—VI Psychopathology 3 Hrs. 75 120
" Paper-VII ~ Counselling Psychology ' 3 Hrs. 75
Paper-VIII | Biological Basis of Behaviour 3 Hrs. 75
Practicals 1 3 Hrs. 100 40
NOTE :-
'

L. There will be foyr theory Papers in Psychology in B.A. Honour Part-1. It would be
common for Arts and Science: Each paper will be of 3 hours. It would comprise 3
Sections A, B and C and would cover the entire course content of the paper.

Section-A  will contain 10 questions of 20 words consisting of 1.5 marks each. Thus,

Section-B

Section-C

Pait-A will be of 15 marks

will contain 7 questions of 50 words each, out of which
to altempt 5 questions. Each question will be of 3 marks.

of 13 marks.

will contain 3 long questions each with internal
ol 13 marks. Thus, Part-C will be of 45 marks.

For clarification the distribution of marks is tabulated as below:-

stucfents are required
This, Part-B will be

choice. Each question will be

,r W B.A. Honour,s' (Psycho ology) Part-1

| Section ___No. of Qyestions | Marks | Total

i A 10 ! 15

s T 5 (Outof n__ | ;3 15

;"} B B ’5(w:lh mtcmal choxce) I T 45

o o Total Marks | 75 |
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Paper-V:
Systems and Theorics of Psychology

Se’ction-A

I Psychological Foundations : Helmholtz, Weber and Fechner.

2. Stmduralism: Wundt and Titchner.

Functionalism: William James, Galton and Cattell

Section-B
4. Behaviorism: Therndike, Pavlov, Watson and Tolman

Gestalt Psychology : Wertheimer, Koffka and Kohler.

1

Dynamic Psycholegy: Mc Dougall and Woadwaorth.

Section-C

7. Psychoanalysis: Freud, Jung and Adler

Neo Freudians: Homey, Fromm, Sullivan and Erikson

Humanistic Psychology: Rogers and Maslow

Books Recommended:

.

Hergenhahr, B R, (2001) An Introduction to the Histo

ry of Psychology (4th edition),
Ncw Delhi: Cengago Lenming' ' o 4 “

Ieahey T.H(2006) History of s

ychology: Main Currents in Psychological thoughts,
New Delhi: Pearson Education- -

Shultz D.P. (2003). dhistory of Psychology, New Delh: Pearson Education
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2aper-VI:

Psychopathology

0)

Section-A

Abnormal Behaviour: Nature and Concept; Vulnerability, Resilience and Coping

Paradigm. Mental Health: Meaning and Components.

Theoretical  Perspectives: BiOVIOgicaI, Psychodynamic, Behavioural, Cognitive,

Humanistic, Existential, Community-Cultural and. Interactional.

Symptomatology and Etiology of Abnormal Bchaviour: Cognitive, Cognitive and
Affective Symptoms; Biological, Psycho-Social, Socio-cultural Causes

Section-B

Classification and Assessment: "I'he latest classification system of APA and WHO.
Interview and Psychometric Assessment: Personality, Behavioural, Cognitive,

Relational, Bodily Assessment.

Somatoform and Anxiety Disorders: Nature and Clinical Picture of Pain, Somatization,
Conversion-Disorders and Hypochondriasis. Nature and Clinical Picture of Generalized

Anxiety, Panic, Obsessive-Com pulsive and Post-Traumatic Disorder and Phabias.

Personality Disorders: Nature, Classification, and Clinical Picture.
Section-C

Schizophrenia and other Psychotic disorders: Nature, Clinical Picture and-Types.
Mood Disorders and Substance Related Disorders: Nature and Clinical Picture of
Depression, Depressive and . Bipolar Disorders. Nature of Substance- Usc and

Substance-Induced Disorders: Clinical Picture of Alcohol-related, Nicotine-related and

Sedative-Hypnotic/Anxiolytics-Relaied Disorders.

Frecatmei aaed Prooowionno o Psyehothe: ves Ulein Clestiered, (.":g.'jité‘sc_
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Books Recommended:

Sarason, I.G. and Sarason, B.R (2005) Abnormal Psychology. Delhi, Pearson

Education

Lamm, A (1997): Introduction to Psychopathology N.Y. Sage.

Buss, A.H, (1999): Psychopathology, N.Y. John Wiley.

Arun Kumar Singh (2002), Adhunik Asamanya Manovigyan, Delhi, Motilal

Banarsidas.

Papér- VII:

Counselling Psychology

6.

o Section-A

Introduction: Meaning, Purpose and Goals; I Iistory and Current Trcnds in Counselling.
Counselling Process: Counselling Relationships:" Naﬁzrq and Determinants; Steps of

Counsclling Process; Initial Intcrview- Types aud Conduction, Exploration and the

Identification of Goals.

Personal and Professional Aspects: Personality and Background of the Counsellor;

Professional Counselling - related activities; Ethical and Jegal aspects : Ethics, moraliry,

law, and Counselling, Professional Codes of Ethics and Standards; Fthical decisions.

Section-B
Psychoanal yticg) and Psychodynamic Approach: Freudian, Neo-Freudian and Modemn.

Humanistic Approach : Existentiai and Client-centered.

e

- . . e S VR

Cognitive and Behavioural Approach : Rational Emotive, Transaction Analysis and

Behavour Modification,
A\
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Section-C

Counselling with Diverse Populatioris; Aged Populations, Gender-based Counselling,

Group Counselling and Crisis Interi/entioanounsclling.

Counselling in a Multicultural Society — Counselling across Culture and Ethnieity,

History of Multicultural Counselling, Issues in Multicultural Counselling, Counselling
with specific Cultural groups.

Career Counselling over the Life Span — Importance of Career Counselling, S‘cope of

Career Counselling and Careers, Career Information, Career Counselling with Diverse

Populations.

Books Recommended :-

Gladding, Samual T. (2014) - Coun:sel.ling A Comprehensive Profession. -Sixth

'Edition, Pearson liublication.

Gibson, R.L. and Mitchell, M.H. (2003). Introduction to Counselling and Cuidance.

New Delhi: Pears,on ediication.

George, R.L. and Cristiani, T.S. (1994) Counselling Theory and Practice (IV Ed.)
New Delhi: Prentice — Hall. ‘

Gelso, C.G. and Fretz, B. Counselling Psychology; Practices. Issucs and Interventions

New Delhi: Cengage learning.

Capuzz1’s (2008). Counselling and Psychotherapy (4% Ed.). New Delhi: Pearsop

Education.

Paper-vii1:

Biological Busis of Behaviour

Section-A

Froi o Ncone sid Methods of studdy g fokoge a1 ot Befavi -
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Stiictuic and Functions of Nervous System: Central Nervous System and Peripi , o

Neevous System: Basic features and Functions; Neurotransmitters.

Section-B

Latcralization of Brain Functions: Difference between Left and Right Hemispheres,

4.
Cortical localization of Language, Aphasia.

5. Ingestive behavior : Phyéiological Regulatory mechanism; Brain mechanism in Eating
and Eating Disorders. ‘

6.  Sleep and Waking: Physiological mechanism of Sleep and Waking; Biological Clock
and Sleep Disorders. ,

Section-C ,

7. Learning and Memory: Neural Mechanism of learning and Memory, Disordcrs of
Memory. | :

8. Emotion, Stress and Health: Neural Mechanism of Fear, Anger and Aggression; Stress
and Health; Harmones and Emotion.

9. Developinental Disorders : Genelic and Neurological basis for Autism, -ADHD, Mental

Retardation.

Books Recommended:

Carlson. NR. (2007) Foundations of Physiological psychology. Delhi, Pearson

Fducation e A
. Pinel, J.P. (2007), Biopsychology. Delhi, Pearson Education Inc.
. Levinthal, ¢} (1996): Introduction to physiological Psychology, New Delhi,

Prentice Hali
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racticals: |

l.

o

7.

10.

12.

Method of Average Error- Muller Lyer INusion
Biofeedback

Experiment on Classical Conditioning
Measurement of Emotions by Facial Expression
Word Association Test

High School Personality Questionnaire

‘Thematic Apperception Test

Level of Aspiration

Wechsler Adult Intelligence Scale
Neuropsychological Assessinem
Assessment of Mental Heath

PGI Battery of Memory Dysfunction
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