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SCHEME OF EXAMINATION
B.Sc. (Pass Course) Part-11

The number of paper and the maximum marks for each paper
together with the minimum marks required for a pass are shown in the
scheme of examination against cach subject separately. [t will be
necessary for a candidate to pass in the theory part as well as the practical
part of a subject/paper, wherever prescribed, separately. Classification
of successful candidates shall be as follows:

of the aggregate marks prescribed ;}(a) Part
First Examination excluding those obatined
in the compulsory subject (b) Part Second
Examination (c) Part Third Examination
taken together.

First Division 60%%
Second Division  48%

All the rest will be declared 1o have passed the examination, if
they obtain a minimum pass mark in each subject viz. 36% No division
shall be awarded at the Part First and Part Second Examinations.
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Syllabus : B.Sc. Part-1l = S

DISTRIBUTION OF MARKS

S. Name of the No. of Duration Max. Min. Pass
No. Subject Papers _ Marks Marks
1 2 3 4 5 . b

|- Physics Paper | 3 hrs. 33

Paper 1l 3 hrs. 33 36

Paper 11l 3 hrs. 34

Practical (One)

Two 5 hrs. 50 18

experiments)
2. Chemistry Paper | 3 hrs. 33

Paper 1l 3 hrs. 33 36

Paper IlI 3 hrs. 34

Practical (One) 4 hrs. 50 18
3. Zoology Paper | 3 hrs. 33

Paper Il 3 hrs. 33 36

Paper lll 3 hrs. 34

Practical (One) 4 hrs. 50 18
4. Botany ~ Paper | 3 hrs. 50

Paper II 3 hrs. 50 36

Practical (One) 4 hrs. 50 18
5. Geology Paper | 3 hrs. 50

Paper Il 3 hrs. 50 36

Practical (One) 4 hrs. 50 18
6. Mathematics  Paper | 3 hrs. 50
5 Paper Il 3 hrs. SG] 132 48

Paper [11 2% hrs. 32

Practical (One) 2 hrs. I8 06
7. Economics Paper | 3 hrs. 75

Paper 11 3 hrs. 15 54
8. Geography Paper | 3 hrs. 50

Paper Il 3 hrs. 50 36

Paper 11 3 hrs. 50 18
9. Statistics Paper | 3 hus. 50

Paper Il 3 his: 50 36

Paper IlI 3 hrs. 50 18
10. Applied Paper | 3 hrs. 50

L 58
-
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Statistics Paper 11 3 hrs. 50 36
Practical 4 hrs. 50 18
11. Psychology Paper 1 3 hrs. 50
Statistics Paper Il 3 hrs 50 16
Practical 3 hrs. 50 18
2. Textile & Crafi Paper | 3 hrs. 20
Paper 1 3 hrs. 50 36
Paper I 3 hrs 50 18
13, Garment Paper | 3 hrs. 30,50 13,18
Production & Paper [l 3 hrs. 50,50 18,18
Export Paper | 3 hrs. 60,25 26,09
Management  Paper Il 3 hrs: 6025 - 609
4. Bio- Paper | 3 hrs. 50
Technology  Paper Il 3 hrs. 50 36
15. Geology and  Paper | 3 hrs. 50
Mining Paper Il 3 hrs. 50 Articom 36
Paper 111 3 hrs. 50 18
16. Environmental Paper | 3 hrs. 50 36
Science Paper Il - i 50
; Practical (One) 4 hrs. 50 18
17. Computer Paper | 3 hrs. 50 85 18
Application Paper Il 3 hrs 50 65 18
(Vocational) Practical 5010 18
18. Electronics Paper | 3 hrs. 33 36
Paper 1 3 hrs. 33
Paper 111 3 hrs. 34
Practical (One) 5 hrs. 50 18

N.B. : 1. Candidates must pass separately in each of the test Theory

and Practical (whatever prescribed).
2. Common papers in the subjects of Statistics and Mathemat-
! ics, Economics and Geography will be set both in the Fa-
cilities of Social Science and Science. The allocation of
Marks will however, be different as mentioned in the book-

let of Syllabus.
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= 1. PHYSICS

Scheme : Max. Marks: 100

Min. Pass Marks : 36

Paper | 3 hrs. duration Max. Marks: 33 Min. Pass marks 12
Paper 1 3 hrs. duration Max. Marks: 35 Min. Pass marks 11
Paper 111 3 hrs. duration Max. Marks: 34 Min. Pass marks 12
Practical 5 hrs. duration Max. Marks: 50 Min. Pass marks 18

Paper-I : Thermodynamics and Statistical Physies
Work Load: 2 hrs. Lecture /week

Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marks comprising of six parts of
short answer type with answer not exceeding half a page. Remaining four questions will be
<ot with one from each of the unit and will be of six marks each. Second to fifth question will
have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth
guestion shall be compulsory and Part (B) of these questions will have internal choice.

Unit-1

‘Thermal and adiabatic interactions : Thermal interaction: Zeroth law of thermodynamics;
Svstem n thermal contact with a heat reservoir {canonical dJistribution); Energy fluctuations:
Entropy of a system in a heat bath; Helmholtz free encrpy: Auliabatic interaction and enthalpy:
General interaction and first law of thermodynamics; Infinitesimal general interaction; Gibb's free
energ . Phase transitions; Clausius Clapeyron equation: Vapur pressure curve: Heat engine and
cfficiency ol engine, Camot's Cycle; Thermodynamic scale as an absolute scale; Maxwell
refativns and their applications.

Unit-2

Production of law temperatures and applications : loule Thomson expansion and J T
coclficients for ideal as well as Vander Waal's gas. porous plug experiment, lemperuture
imersion. Regenerative cooling, Cooling by adiabatic expansion and demagnetization; Liguid
Helium. He 1 and He 11 superfludity, Refrigeration through Helivin dilution; Quest for absoluie
zerw, Nernst heat theoreni,

The distribution of molecular velocities : Distribution lew of molecular velocities, most
probable, widrage and rms. velocities: Energy distribution funcrion: effusion and molecular
beam. Laperimental serification of the Mavwell velocity distribunion: lhe principle of equi-
partition ol eneres .

Transport phenomena : Mean free path. distribution of tee paths, coetficients of viscosity.
thermil conductis iy, diffusion and their interaction.

Linit-3

Classical Statistics : Validity of Classical approsimation. Phase space. micro and macro
awes: Thermodsmamie probability, relation between enirops and thermodynamic probabalics .
Venoatomic deal wis; Barometric equation. Specific e capacity of diatomic zas: Heal
capacity ot ~elids,

Linit-4 : :

Quantum Statisties : Black body radiation and fatlure o1 classical statistics, Postulates ol
guanivm statistios, indistinguishibilite, v 5 gencres, -

f
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E];Fnbubility; Bose-Einstein statistics and its distribution function; Planck distribution function and
radiation formula; Fermi-Dirac statistics and its distribution function. contact potential,
thermionic emission: Specific heat anomaly of metals; Nuclear spin siatistics (para- and ortho-
hvdrogen).

Paper- II: Mathematical Physics and Special Theory of Relativity

Work Load: 2 hrs. lecture /week
Fxamination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marks comprising of six parts of
short answer type with answer not exceeding half a page. Remaining four questions will be
set with one from each of the unit and will be of six marks each. Second to fifth question will
have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth
question shall be compulsory and Part (B) of these questions will have internal choice.

UNIT-I

Onhogonal curvilinear coordinate system. scale factors, expression for gradient, divergence, curl
and their application to Cartesian, circular cylindrical and spherical polar coordinate.

Coordinate transformation and Jacobian. transformation of covariant. contra-variant and mixed
tensor: Addition, multiplication and contraction of tensors; Metric tensor and 15 use in
runsformation of tensors.

Dirac delta function and its properties.

UNIT-2
l.orentz transformation and rotation in space-time like and space like vector. world line, macro-
causality.
Four vector formulation, energy momentum four vector. relativistic eguation of motion,
invariance of rest mass, orthogonality of four force and four velocity. Lorentz force as an
cnample of four force, transformation of four frequency vector, longitudinal and transverse
Duppler's effect.
Fransformation between laboratory and center of mass system. four momenium conservation,
Linematics of decay products of unstable particles and reaction thresholds: Pair production,
inelastic collision of two particles. Compton effect.

UNIT-3
1A) Transfornation of electric and magnetic fields between two inertial frames.
{B) The second order linear differential equation with variable coefficient and singular points,
ceries <olution method and its application to the Hermite's, Legendre's and Laguerre’s differential
cquations: Basic properties like orthogonality. recurrence relation. graphical represemation and
enerating function of Hermite, Lagendre. Leguerre and Associated Legendre function (simple
apphications )

UNIT-4
Technigues of separation of variables and it application to Tollowing boundary value problems
i) Laplace equation in three dimensional Cartesian coordinate system-line charge between two
carthed parallzl plates (i) Helmboltz equation an circular evlindrical covrdinates-c lindrical
Pt cas it Fi Wiane cguition in spherical pabar coordinates the sibranons of a circular

membrane. (v - Dhitfusion egquation in ae imensional Cartesian coordinate system heat |




conduction in a thin rectangular plate, (v) Laplace equation in spherical coordinate system-
electric potential around a spherical surface.
Paper I1I: Electronics and Solid State Devices

Work Load: 2 hrs. lecture fweek
Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of ten marks comprising of five parts of short
answer type with answer not exceeding half a page. Remaining four questions will be set
with one from each of the unit and will be of six marks each. Second to fifth question will
have two parts namely (A) and (B) each carrving 3 marks. Part (A) of second to fifth
question shall be compulsory and Part (B) of these questions will have internal choice.

Unit 1: Circuit analysis and PN junctions

Circuit analysis: Networks- some important defimitions, loop and nodal equation based on D.C.
and A.C. circuits (Kirchhoffs Laws). Four terminal network: Ampere volt conventions, open,
close and hybrid parameters of any four terminal netwuork. Input, output and mutual impendence
for an active four terminal network. Various circuit theorems: Superposition, Thevenin, Norton.
reciprocity. compensation, maximum power transfer and Miller theorems.

PN junction: Charge densilies in N and P materials: Conduction by drift and diffusion of charge
carriers. PN diode equation; capacitance effects.

Unit 2: Rectifiers and transistors

Rectifiers: Half-wave, full wave and bridge rectifier. calculation of ripple factor. efficiency and
regulation: Filters: series inductor. shunt capacitor. L. section and m-section filters. Voluage
regulation: Voliage regulation and voltage stabilization by Zener diode, voltage multiplier.
Transistors: Notations and volt-ampere characteristics for bipolar Junctions transistor, Concept
of load line and operating point Hybrid parameters. CB. CE. CC configurations. Junction field
effect wansistor (JEFT) and metal oxide semiconducior tiled effect transistor (MOSFET). Circuit
symbols. biasing and volt-ampere characteristics. source tollower operation of FET as variable
voltage resister.
Unit 3: Transistor biasing and amplifiers

Transistor biasing: Need of bias and stability ol () point. stability factors, and various tvpes of
bias circuits tor thermal bias stability: fixed bias. coilector o base feedback bias and four resistor
hias.

Amplifiers: Analysis of transistor amplifiers using hybrid parameters and its gain-frequency
respunse: Cascade amplifiers, basis idea of diret coupled and R.C coupled amplifiers.
Difterential ampliliers. Amplifier with feedback: Concept of feedback, positive and neganve
teedback. voltage and current feedback circuits. Advantage of negative feedback: Stabilization of
gain: cffect of negative feedback on vutput and inpur resistance, reduction of nonlinear distortion,
eflect on gain - frequency response.

Unit 4: Oscillators and | ogic Circuits

Oscillators: criteria for self-excited and self-sustained oscillation. circuit reguirement for build-
up of escillaion, Basie wansistor oscillator circuir and its analvsis, Colpitt's and Hartely
vscillators, R C Oscillators, crvstal oscillators and is advariiages




lggin circuits: Logic fundamentals: AND, OR, NOT, NOR, NAND, XOR gates. Boolean
algebra, De Morgan's theorem. positive and negative logic, logic gates circuit realization using
DTL. and TTL logic, simplification of Boolean exXpressions.

O\
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John D. R}"dar Electronic- Fundamentals am:l Apphcatfons,
Prentice Hall of India Pvt, Ltd., New Delhi. -« - -

John D. Ryder, Engineering Electronics, Mchw HIH Eﬁ-bk x

Company, New Delhi. ;

Jacob Millman and Christosc Hailkias, Integrated: Eiactran:cs
Analog and Digital Circuits and systems: Mchw—H:I! [.td
(w1 ° -

Albert Paul Malvirio, Digjtal Computer Elcctmnms. Tata

" McGraw- Hill' Pub; @5 LEd., New Delhi (1983).

Kumar & Gupta, ‘Hatld book of Electronics.
G.K. Mithal, Hand Book of Electronics.
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Syllabus : B.Se. Part-IT
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Scheme:
Max Marks: 150

Dwuration (hrs.) Max. Marks Min. Pass Marks

Paper | 3 33
Paper-11 3 33 36
Paper-111 3 34
Practical 5 %ol 18

Note: Ten (10) questions are to be set taking two (02) questions from each unit. Candidates have
to answer any 5 questions selecting at least one question from each unit.

CH-201 Paper-I: Inorganic Chemistry
(2 hrs or 3 periodsiweek)

Unit-I

Chemistry of Elements of First Transition Series:

Charactenistic properties of d-block elements. Properties of the elements of the first transition
series, their binary compounds and complexes illustrating relative stability of their oxidation-
states. coordination number and geometry.

Chemistry of Elements of Second and Third Transition Series:
Cieneral characteristics, comparative treatment with their 3d-analogues in respeet of ionic radii.
oxidation states. magnetic behaviour, spectral properties and sterenchemistry.

Lnit-11
Coordination Compounds:
Werner's coordination theory and its experimental verification, cffective alomic number concept,
chelates. nomenclature of coordination compounds. isomerism in covrdination compounds,
valence bond theory of transition metal complexes.

Linit-111
Chemistry of Lanthanide and Actinide Elements:
Electronie structure. oxidation states. ionic radi and lanthanide contraction. complex tormation,
oceurrence and isolation of lanthanide compounds.
General features. chemistry of separation of Np. Pu and Am from | . electronic configuration,
oxidation states. magnetic properties. complexation behavior. comparison of lanthanides and
actinides, super heavy clemenis.

Unit-1V
Oxidation and Reduction: . .
Lises of Redos Potential data. analvsis of redos evele. redox stability mowaier. Frost. Latimer and
Pourbaix diagrams Application of redoxs diin in the extraction of elements




s Unit-V
Acids and Bases:
Theories: Arrhenius. Bronsted-Lowry, Lux-Flood. Solvent syvstem concept and Lewis concept of
acids and bases.

Non-aqueous Solvents:
Physical properties of a solvent, types of solvents and their gencral characteristics, reactions in
non-aqueous solvents with reference o liquid NH; and liquid S0,

CH-202 Paper-11: Organic Chemistry
{2 Hrs. or 3 periods/week)

Unit-1
Electromagnetic Spectrum: An Introduction

Absorption Spectroscopy

Ultraviolet (UV) spectroscopy - Absorption laws (Beer-Lambert Law ). molar absorptivity, presentation
and analysis of [TV spectra. types of electronic transitions. effect ol slovents on transitions, effect of
conjugation. Concept of chromophore and auxechrome. Bathochromic. hypsochromic, hyperchromic and
hypochromic shifts. UV spectra of conjugated dienes and enones.

Infrared (IR) spectroscopy - Molecular vibrations, Hook's luw. selection rules, intensity and
position of [R bands, measurement of IR spectrum. fingerprint regzion. characteristics absorption
of various functional groups and interpretation of IR spectra of simplc organic compounds.

Unit-11
Alcohols - Classification and nomenclature.
Monohydric alcohols - Methods ot formation by reduction of aldehydes, ketones, carboxylic
acids and esters. Hydrogen bonding. Acidic nature. Reactions ot uleohol with mechanism.
Dihydric alcohols - methods of formation. chemical reactions of vicinal glycols, oxidative
cleavage |Ph(OAc); and HIO,| and pinacol-pinacolone rearrangement
Trihydric alcohols - methods of formation, chemical reactions ol glhvevrol.

Phenols

Nomenclature. structure and bonding. Preparation ol Phenols. Phy-acal properties and acidic
character. Comparative acidic strength of alcohols and phenols  Reactions of phenols-
clectrophilic aromatic substitution. acylation and carboxylation  Mechanisms of Fries
rearrangement. Claisen rearrangement, Gatterman synthesis. Hauben-1Hoesch reaction, Lederer-
Manasse reaction and Reimer-Tiemann reaction.

Ethers and Epoxides

Methods ol formation. physical properties. Chemical reaction- - cicavage and autooxidation.
Ziesel's method.

Swvathesis of cpoxides. Acid and base-catalyzed ring opening of cpoaades. orientation of epoxide




ring uopening. reactions of Grignard and organolithium reagents with epoxides.

o :
Unit-111

Aldehydes and Ketones

Structure ol the carbonyl group. Syntheses of aldehydes from acid chiorides, synthesis of

aldehydes and ketones using 1.3-dithianes. syntheses of ketones from nitnles and from

carboxyvhe acids. Physical properties.

Mechanism of nucleophilic additions w carbonyl group with particular emphasis on benzoin,

aldol. Perkin and Knoevenagel condensations. Condensation with ammonia and its derivatives.

Wittig reaction. Mannich reaction. Oxidation ol aldehydes, Baeyer-Villiger oxidation of ketones,

Cannizzaro reaction, MPV (Meervein-Pondrof-Verley), Clemmensen, Wolff-Kishner, LiAlH;

and NaBH, reductions, Halogenation ol enolizable ketones. Use of acetals and 1,3-dithiane as

protecting group.

Linit-1V
Carboxylic Acids
Structure and bonding, physical properties. acidity of carboxylic acids, effects of substituents on
acid strength. Preparation of carboxvlic acids. Reactions of carboxylic acids, Hell-Volhard-
Zelinsky reaction. Reduction of carboxylic acids. mechanism of decarboxylation.
Methods of’ formation and chemical reactions of halo acids. Hydroxy acids - malic. tartaric and
citric acids,
Dicarboxyvlic acids: methods of formation and effect of heat and dehydrating agents (succinic,
glutaric and adipic acids).

Carboxylic Acid Derivatives
Structure. nomenclature and synthesis of acid chlorides, esters, amides and acid anhydrides.
Relative stability of acyl derivatives. Physical properties. interconversion of acid derivatives by
nucleophilic acvl substitution.
Preparation of carboxylic acid derivatives, chemical reactions, mechanisms of esterification and
hydrolvsis tacidie and basic).

Lnit-V
Organic Compounds of Nitrogen
Preparanion of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. Mechanisms of
nucleophilic substitution in nitroarenes and their reductions in acidie, neutral and alkaline media.
Pieric acid.
Amines: Structure, nomenclature and preparation ol alkyl, and ary] amines (reduction of nitro
compounds. nitriles), reductive amination ol aldehydic and ketonic compounds. Physical
properties, stereochemistry of amines. Separation of a mixture of primary, secondary and tertiary
amines. Structural features effecting basicity of amines. Amine salts as phase-transfer catalysts.
Giabricl-phthalimide reaction and Hoftmann bromamide reaction with mechanism.
Reactions of amines, electrophilic aromatic substitution in anvl amines, reactions of amines with
mitrous acid. [iazotisation and mechanizm Synthetic transformations of aryl diazonium salts,
azo couplmye and s applications.




CH-203 Paper 111 : Physical Chemistry
S (2 Hrs. or 3 periods/week)

UNIT-I
Thermodynamics - |
Definition of Thermodynamic Terms: System. surroundings, etc. Types of systems. intensive
and extensive properties. State and path functions and their differentials. Thermodynamic
process, concept of heat and work.
First Law of Thermodynamics : Statement. definition of internal energy and enthalpy, heat
capacity. heat capacities at constant volume and pressure and their relationship. Joule’s law,
Joule-Thomson coefficient and inversion temperature. Calculation of w, q, dU & dH for the
expansion of Ideal gases under isothermal and adiabatic conditions for reversible process.
Thermochemistry : Standard state, standard enthalpy of formation, Hess’s law of heat
summation and its applications. Heat of reaction at constant pressure and at constant volume.
Enthalpy ol neutralization. Bond dissociation energy and its calculation from thermo-chemical
data, temperature dependence of enthalpy. Kirchhoff's equation.

INIT-11
Thermodynamics —11
Second Law of Thermodynamics : Need for the law, different statements of the law, Camot
cycle and its efficiency, Carnot-Theorem. Thermodynamic scale of temperature.
Concept of Entropy : Entropy as a state function. entropy as a function of V&T, entropy as a
function of P&T. entropy change in physical change. Clausius inequality and entropy as a criteria
of spontaneily and equilibrium. Entropy change in ideal gases and mixing of gases.
Third Law of Thermodynamics : Nernst heat theorem, statement and concept of residual
entropy. evaluation of absolute entropv from heat capacity dats. Gibbs and Helmholtz functions:
Gibbs function ((i) and Helmboltz function (A) as: thermodynamic quantities. A & G as criteria
for thermodynamic equilibrium and spontaneity. their advantage over entropy change. Variation
of Gand A with P, V and T.
Chemical Equilibrium:
Equilibrium constant and free energy. Thermodynamic derivation of law of mass action. Le
Chatelier’s principle. Reaction Isotherm and reaction isochore. Clapeyron equation and (lausius-
Clapeyron equation, applications. !

UNET-111
Phase Equilibrium: Statement and meaning of the terms: phase, component and degree of
treedom. derivation of Gibbs phase rule. phase equilibria of one component system - water, CO,
and sulphur systems.
Phase equilibria of two component system - solid-liquid equilibria simple eutectic Ri-Cd, Pb-
Ag systems, desilverization of lead.
Solid solutions - compound formation with. Congruent melting point (Mg-/n) and incongruent
melting point. (NaCl-Ha() Systeme Preeszing mixtures acetone-dry ice.
Liquid-Liquid mixtures: Ideal liquid mixtures. Raoult’s and Henry's law. Non ideal system —
ascotropes. HU-HRO and ethanol-water systems. Partially miscible lguids: phenol-water. Lower
and  upper consolute  temperatire. etfect of impurits on cobselute  lemperature. Nernst
distribution law - thermods nanue derivation, application .




UNIT-1V
Electrochemistry — 1
Flecthical transport-conduction in metals and in electrolyte solutions, specific conductance and
equivalent conductance, measurcment of rquwatenl conductance. variation of equivalent and
specific conductance with dilution.
Migration of ions and Kohlrausch law. Arrhenius theory of electrolyte dissociation and its
limitations, weak and strong electrolvies. Ostwald’s dilution law, its uses and limitations. Debye-
Huckel-Onsager’s equation for strung electrolytes (elementary treatment only). Transport
number, definition and determination by Hittorf 's method and moving boundary method.
Applications of conductivity measurements:
Determination of degree of dissociation. determination of K, of acids, determination of solubility
product of a sparingly soluble salt. conductometric titrations.

UNIT-V
Electrochemistry —II
Types of reversible electrodes : Gus-metal- ion, metal-metal ion, metal-insoluble salt anion and
redox electrodes, electrode reactions. Nemsl equation, derivation of cell EM.F. and single
¢lectrode potential, standard hydrogen electrode, reference electrodes. standard electrode
potential, sign conventions, electrochemical series and its significance.
Electrolytic and Galvanic cells - reversible and irreversible cells, conventional representation of
clectrochemical cells.
EMF of a cell and its measurenments. Computation of cells EMF. Calculation of thermodynamic
yuantities of cell reactions (AG, AH and K), polarization, over potential and hydrogen
uvervoltage.
Concentration cell with and without transport. liguid junction potential. application of
concentration cells. Valency of wns. solubility product and activity coelficient, potentiometric
titrations.
[efinition of pH and pK,, determimanon of pH using hydrogen quinhydrone and glass electrodes.
by potentiometric methods.

Suggested Books:

1. Principles of Physical Chemistry: B, R. Puri. Sharma and M. S. Pathania.
2. A Text Book of Physical Chenuistry: AL S. Negi and S. C. Anand.

3. A Text Book of Physical Chemistry: Kundu and Jain.

4. The elements of Physical Chemisiry. P.W. Atkins, Oxford.

5. University General Chenustry, C.N.R Rao. Mac Millan.

CH- 204 Chemistry Practical (Pass course), Laboratory Course-11
{4 hrs or 6 periods / week)

Inorganic Chemistry
(i) Preparation of Standard Solutions
mlution — 0.1 M 1o (001 A solutions
(ii} Volumetric Analysis
{ay Determination of acctic acid in commercial vinegar using NaOl
(b Determination of alkali content in antacid tablet using 1O
{ey Estimation of calcium content in chalk as calcium oxalate by permanganometer
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(d) Estimation ol hardness ol water by EDTA
$€3 Estimation of ferrous and ferric by dichromate method
(f) Estimation of copper using thiosulphate
(iili) Gravimetric Analysis
{a) Cuas CuSCN
() Nias Ni (dimethyvlglvoxime)

Organic Chemistry
(i) Laboratory Techniques

A. Thin Layer Chromatography
Determination of Ry values and identification of organic compounds.

(a) Separation of green leaf pigments (spinach leaves may be used).

(b) Preparation und scparation of 2,4-dinitrophenylhydrazones of acetone, 2-butanone,
hexan-2-onc and hexan-3-one using toluene and light petroleum ( 40-60) solvent
system.

(c) Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5 : 1.5)

B. Paper Chromatography: Ascending and Circular
Determination of Ry values and identification of organic compounds.
(a) Separation of mixture of phenylalanine and glycine. Alanine and aspartic acid.
leucine and glutamic acid. Spray reagent — ninhydrin.
(b) Separation of a mixture of DL — alanine, glycine and L-Leucine using n-butanol-
acetic acid: water (4:1:5), Spray reagent-ninhydrin.
{c) Separation of monosaccharides a mixture of D- galactose and D-Fructose Using
n- butanol © acetone : water { 4:5:1) Spray reagent -aniline hydrogen phthalate.
(ii) Qualitative Analysis
Identification of two organic compounds (one solid and one liquid) through the
functivnul group analysis, determination of melting point, boiling point and
preparation vl suitable derivatives.

Physical Chemistry
(i) Transition Temperature

a) Determination of the transition temperature of the given substance by thermometric/

dialometric method (e.g. MnCl.4H-0 ¢ SrBrs.2H-0).
(ii) Thermochemistry

a) To determine the solubility of benzoic acid at different temperatures and to determine
A of the dissolution process.

b) To determine the enthalpy of neutralization of a weak acid/ weak base versus strong
bases strong acid and determing the enthulpy of ionization of the weak acid / weak
base.

¢) To determine the enthalpy of solution of solid caleium chloride and calculate the
lattice vncrgy of calcium chloride from its enthalpy data using Born-aber cyvele.

(iii)Phase Equilibrium

a) To swds the eftect of a solute (e.o. NaCl. succinic acid) on the eritical sulution
temperature of two partially miscible liquids (e.g. phenol-water system) and 1o
determine the concentration of that soluile in the given phenol water svstem,




'b) To construct the phase diagram of o componenis (v.g. diphenyiamine- -
- benzophenone) system by couling curve method.
(i) Distribution law .
a) To study the distribution of iodine between water and CCl,.
b) To study the distribution ot benzoic acid between benzene and water.

(Instructions to the Examiner)
B.Sec. Part 11
CH- 204 Chemistry Practical (Pass course)

Maux. Marks: 50 Duration of Exam:5 hrs. Minimum Pass Marks:18

Inorganic Chemistry
Fx. I Volumetric Analvsis
or
Gravimetric Analysis as mentioned in the syllabus 16

Organic Chemistry
" kx. 2 ldentification of two organic compounds (one solid and one liquid) through the functional
group analysis, determination of melting point, boiling point and preparation of suitable
derivatives.
or
Perform one experiment out of the experiments on thin layer and paper chromatography
given in syllabus.
12
Physical Chemistry
kx. 3 Perform one of the phy sical chemistry experiments as mentioned in the syllabus. 12

Fx. 4 Viva-voce 5
Fx. 3 Record 5

Books Suggested (Theory Course)
i Basic Inorganic Chemistn FLoAL Cotton. G, Wilkinson and P.1.. Caus. Wiley.

2. Concise Inorganic Chemisuy. 1.D. Lee. ELBS

i Concepts of Models of Inorganic Chemistry B. Douglas. D. MeDanicl and J. Alexander,
John Wiley. .

4. Inorganiec Chemistry. D.L. Shriver P.W. Atkins and C.H. Langford. Oxlord.

i Inorganic Chemistry. W.W. Porterficld Addison Wesley.

. Inorganic Chemstry. Gl Sharpe. EI BS

¥ Inorganie Chemistry. Gl Miessivr and DA Tarr. Prentice Hall.

8. Organic Chemistry. Morrison and Bovd. Prentice Hall.

0. Orpanic Chemistry, LG, Wade Ji Prentice Hall,

. Fundamentals of Organic Chemistinn . Solomons, John Wiley,.




1. Organic Chemistry Vol. 1. 11. [[l $.M. Mukherji, S.P. Singh and R.I. Kapoor, Wiley
ritastern Ltd. (New Age Intemational)

12. Organic Chemistry, F.A. Carey. McGraw Hill. Inc.

15. Introduction to Organic Chemistry. Streitwicscr. Heathcock and Kosover. Macmilan.

4. Physical Chemistry. G.M. Barrow. International Student Edition, McGraw Hill.

I5.  Basic Programming with Application, V.K. Jain. Tata McGraw H ill.

16.  Computers and Common Sense. R. Hunt and Shelly, Prentice Hall.

17. University General Chemistry. C.N.R. Rao, Macmillan.

18.  Physical Chemistry. R.A. Alberty, Wiley Eastern Ltd.

19. The Elements of Physical Chemistry, P.W. Atkins, Oxford.

20.  Physical Chemistry Through problems, S.K. Dogra and S. Dogra. Wiley Eastern Lid.

Books Suggested (Laboratory Courses)

1. Vogel's Qualitative inorganic Analysis. revised, Svehla, Orient Longman.
2. Vogel's l'extbook of Quantitative Inorganic Analysis (revised). J. Bassett. R.C. DeneQy,
Gi.H. Jeffery and ). Mendham. FLBS.
Standard Methods of Chemical Analysis. W.W. Scott. The Technical Press.
Experimental Inorganic Chemistry, W.G. Palmer, Cambridge.
Handbook of preparative Inorganic Chemistry. Vol [& II, Braver. Academic Press.
[norganic Svnthesis. McGraw Hill,
Experimental Organic Vol [ & II. P.R. Singh, D.S, Gupta and K.S. Bajpai. ‘rata McGraw
Hill.
Laboratory manual in Organic Chemistry, R K. Bansal, Wiley Eastern.
Vogel's Textbook of Practical Organic Chemistry, RS. Furniss. Hannaford. V. Rogers,
P.W.G. Smith and A.R. Tatchell, ELBS.
10.  Experiments in General Chemistry. C.N.R. Rao and [.C. Agarwal. East-West Press.
1. Experiments in Physical Chemistry. R.C.Das and B. Behra. Tata McGraw Hill
12, Advanced Practical Phy sical Chemistry, 1.13. Yadav. Goel Publishing House.
13, Advanced Experimental Chemistry. Vol. 1-Physical, J.N. Gurtii and R. Kapoor. S. Chand
& Co.
Selected Experiments in Physical Chemistry, N.G. Mukerjee. J.N. Ghjose& Sons.
Expertments in Physical Chemistry. J.C, Ghosh, Bharati Bhavan.
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Scheme:

Max. Marks: 100 Min. Marks: 36
| Paper | : 3 Hrs duration 33 Marks

f Pnpt:r I : 3 Hrs duration 33 Marks

: Paper 111 : 3 Hrs duration 34 Marks

[ Practical | © 4 Hrs duration 50 Marks

NOTE:

I. There will be two parts of every theory question paper with a total duration of 3 hours.
First part of question paper will comprise of question No. | containing 9 (Paper I & II)
or 10 (Paper IlI) very short answer (Maximum 25 words) type questions, each of |
mark. This part is compulsory to attempt. Questions should be evenly distributed
covering entire syllabus.

Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part, Le., three from
each unit /section out of which candidate will be required to attempt any 4 questions
s::lecting al least one question from each unit/section. Each question will carry 6 marks.
2. The candidate has to answer all questions in the main answer book only.
PAPER - I: Z-201
STRUCTURE AND FUNCTION OF INVERTEBRATE TYPES

NOTE:

L. There will be two parts of this theory question paper with a total duration of 3 hours.
First part of question paper will comprise of question No. | containing 9 very short
answer (Maximum 25 words) type questions, each of | mark. This part is compulsory
1o attempt. Questions should be evenly distributed covering entire syllabus. *
Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 1o 10) in this pan. e, three from
each umt ‘section, out of which candidate will be requ]réd o altempl any 4 guestions
selecting al least one question from each unit/section. Each question will carry 6 marks.

2. The candidate has to answer all questions in the main answer book only.

Section - A

Structure and Function-I :
Structural and functional orgamzation of vital systems of non-choradates as exemplified by

Amocha Paramecium. Euglena. Obelta Sveon. Fasciola, Taewia. Neren, Hirudinaria,
Palaemon, Lamellidens, Pile and Axeterias.

'iﬁl




. Locometion: Pseudopodiui (Ameeba), ciliary (Paramecium), tageliar (Euglena),
sparapodial (Nereis), pedal-muscular foot (Pila) and tube-feet (Asterias).

2. Skeleton: Endoskeleton (spicules of Sycon); exoskeleton. chitinous (Palaemon),
calcareous (Corals, Pila. Lamellidens and Asterias), siliceous (Radiolana).
3. Nervous System: Sensory and nerve cells (Obelia); brain ring and longitudinal nerves

(Fasciola and Taenia): brain and ventral nerve cord (Nereis and Palaemon); nervous
system of Pila and Lamellidens.

4. Sense-organs: Statocyst and ospharadiom (Lamellidens and Pila), compound eye
(Palaemon) and simple eye (Nereis. Pila); tactile and olfuctory organs (Palaemon),
nuchal organs (Nereis). .

Section- B

Structure and Function-II

L Food, feeding, digestive structures and digestion: Autotrophic (Euglena);
heterotrophic through tood vacuole (Paramecium) and in hydroid and medusoid
zooids (Obelia), Parastitic (Fasciola, Taenia, Hirudinaria), predatory (MNereis,
Palaemon, Asterias); filter-feeding (Lamellidens).

2. Respiration: Aquatic general body surface (Ewglena. Nerews. Hirndinaria), dermal

bronchial (Asterias) parapodia (Mereis), gills (Palaemon. Lemellidens, Pila), aerial:

pulmonary sac (Pila), trachea (insect); anaerobic (Faciola, Taenia).

Excretion: General body surface (Protozoa, Sycon. Obelia). protonephridial system

and flame cells (Fusciola, Toenia), nephridia (Nereis, Hirwdinaria), malpighian

wbules (Insect); organ of Bojanus (Lamellidens, Pila).

4. Circulation: Cyclosis (Euglena. Paramecium), diffusion (Syeen. Obelia. Fasciola,
Taenia); open circulatory system (Hirudinaria. Palaemon, Lamellidens, Pilg,
Asterias); closed circulatory system (Nereis).

3. Reproduction: Asexual (Paramecium, Euglena, Sycon); alternation of generation
(Obelia); sexual (Fasciola. Taenia, Nereis, Lamellidens, Pila, Hirudinaria, Asterias).

Lad

Section - C
Invertebrate Adaptations
Salient features of Hemichordata.
Evolution of canal system of sponges.
Parasitic adaptations in Helminthes.
Social organization in termites and honey bees.
Direct and indirect development in insects. ;
Water vascular system of starfish.
Crustacean larvae.
Parasitism in Crustacea.

T ey Ltk SRR L Tl S

PAPER - 11: Z-202

ANIMAL PHYSIOLOGY AND BIOCHEMISTRY
NOTE: _
I. There will be two parts of this theory question paper with a total duration of 3 hours.
First part of question paper will comprise of question No. | containing 9 very short
answer (Maximum 25 words) type guestions. each of | mark. This part is compulsory *
to attempt. Questions should be evenly distributed covermg entire sy Habus.
Second part of guestion paper will be of long answer type Juestions having three
sections. There will be wial 9 questions (Q. No. 2 to 10y m this part. 7., three from *
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each unit ‘section. out of which candidate will be required to attempt any 4 questions
. selecting at least one question from each unit/section. Fach question will carry 6 marks.

2. The candidate has to answer all questions in the main answer book only.

Section - A

Animal Physiology with special reference to mammals

l.
2.

e d

Osmoregulation in mammals.
Physiology of digestion: Various types of digestive enzvmes and their digestive action
in the alimentary canal.

Physiology of blood circulation: Composition and functions of blood; mechanism of

blood clotting; heart beat; cardiac cycle: blood pressure; body temperature regulation.
Physiology of respiration: Mechanism of breathing; exchange of gases: transportation
of oxygen and carbon dioxide in blood; regulation of respiration.

Physiology of exeretion: Kinds of nitrogenous excretory end products (ammonotelic.
uricotelic and ureotelic); role of liver in the formation of these end products.
Functional architecture of mammalian kidney tubule and formation of urine:
hormonal regulation of water and electrolyte balance (Homeostasis).

Section - B

Regulatory aspects of Animal Physiology

Physiology of nerve impulse and reflex action: Functional architecture of a neuron,
origin and propagation of nerve impulse, synaptic transmission, reflex arc.

2. Physiology of muscle contraction: Functional architecture of skeletal muscles:
chemical and biophysical events during contraction and relaxation of muscle fibers.

3. Types of endocrine glands, their secretions and functions: Pituitary, adrenal, thyroid.
islets of Langerhan’s, testis and ovary.

4, Physiology of Reproduction: Hormonal control of male and female reproduction.
implantation. parturition and lactation in mammals. Menopause in human.

5. Preliminary idea of neurosecretion. hypothalmic control of pituitary function.

Section - C

Biochemistry

. Carbohydrates: Structure, function and significance: oxidation of glucose through
glycolysis. Kreb's cycle and oxidative phosphoryiation: elementary knowledge of
interconversion of glycogen and glucose in liver: role of insulin and glucagon.

r 3 Proteins : Structure, function and significance. essential and non-essential amino
acids. transtormation of amino acids: deamination. transmination, decarboxylation.
Synthesis of protein and urea, fate of ammonia (Ornithine cycle), fate of carbun
skeleton.

3. Enzymes: Tvpes and mechanism ol action.

4. Lipids: Structure, function and significance: Beta-oxidative pathway of fatty acids:
brief account of biosynthesis of iriglycerides. Cholesterol and its metabolism.

5. Catabolism und biosynthesis of nucleotides. &

6. Mineral metabolism: lodine, iron. calcium and zinc.




Paper = 1ii: Z-203
Immunology, Microbielogy & Biotechnology

e

NOTE:

1. There will be two parts of this theory question paper with a total duration of 3 hours.
First purt of question paper will comprise of question No. | containing 10 very short
answer (Maximum 25 words) type questions, each of | mark. This part is compulsory
to attempt. Questions should be evenly disiributed covering entire syllabus.

Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part, i.e., three from
each unit /section, out of which candidate will be required to attempt any 4 questions
selecting at least one question from each unit/section, Each question will carry 6 marks.
2. The candidate has to answer all questions in the main answer book only.
Section - A

Immunology

1. Immunology: Definition, types of immunity: innate and acquired; humoral and cell

mediated. Organs of immune system.

2. Antigen and antibody: Antigenicity of molecules. haptens. antibody tvpes.

7 Antigen-Antibody  reactions:  Precipitation  reaction. agglutination  reaction,

neutralizing reaction, complement and lytic reactions and phagocviosis.

4. Immunity Regulating Cells: Macrophages, lymphaocytes (B and T-Types) T-helper

cells. T-Killer cells, plasma cells and memory cells.

5. Mechanism of humoral or antibody mediated immunity and cell mediated Lmomunity.

6. MHC: Structure and function of class I, [[ and [ MHC molecules. regulation of

MHC expression,

Section - B

Microbiology

1. Brief introduction 1o the History of Microbiology: Work of Anatony Van

Lecuwenhoek, theory of spontneous generation, germ theory of fermentation and

disease: Works of Louis Pasteur, John Tyndall, Robert Koch and Edward Jenner.

2. The Prokaryota (Bacteria) : Structural organization:

(1) Size, shapes and patterns ol arrangement.

{ii) Structural organization: Slime layer (capsule), cell envelopes: cytoplasmic
membrane {(inner membrane). Cell wall (outer membrane) of Gram- negative
and Gram-positive bacteria: mesosmes; cytoplasmic organization: cell
projections: flagelia and cilia,

3. Genetic material of Bacteria: Chromosome. replication of bacterial DNA.

4. Reproduction in Bacteria: Asexual reproduction, binary fission. budding. enduspore

formation. exospores and cyst formation: sexual reproduction. conjugation.

5 Microbtal Nutrition : Culwre of bacteria

a. Carbon and energy source

b Nitrogen and minerals

C. Organic growth factors

d. Environmental factors : Temperature and pH

6. Bacteria of Medical Importance:

(y,  CGram-Positive

Y “Cocciz Stapinclocet. Sireprocheci
b, Bacilli: Dipelrevia. Termns.
i) LiramsNegalive ;
L
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A Cocci: Gonnorhea Meningitis

g b. Bacilli: Diarrhoea

(i) Mycobacteria: Tuberculosis. Leprosy

7. AIDS and hepatitis. The causative agents, transmission, pathogenicity. laboratory

diagnosis. treatment and prevention (elementary idea only).
Section - C

Biotechnology

l. Definition, history, scope and application of biotechnology, major arcas of
biotechnology (microbial, plant and animal biotechnology).

& Vectors for gene transfer.

3. Basic concepts of animal cell, tissue, organ and embryo culture.

4. Protoplast fusion in prokaryotes and eukaryotes.

3 Recombinant DNA technology: hybridomas and their applications, PCR. DNA finger
printing. DNA foot printing. RFLP, RAPD & AFLP, Human genome project.
Gienomics & Proteomics (Brief idea only).

6. Monoclonal antibodies and their applications.

7. Genetic engineering (outling idea only): Applications of genetic engineering, hazards
and regulations.

8. Transgenic animals, their uses.

9, Briel account of cloning: its advantages and disadvantages.

10. Biotechnology in medicine (owtline idea only), antibiotics, vaccines. enzymes,
vitamins, hormones, artificial blood.

il Environmental Biotechnology (oulline idea only): Metal and petroleum recovery,
pest control, waste water treatment.

2. Food. drink and dairy biotechnology (outline idea only): Fermented food production;
dairy products, wine, beer. vinegar and food preservation.

Syllabus: B.Se. Part-1I (Pass Course)
Zoology Practical
(2016-2017)
Min. Marks: 18 4 Hrs. / Week Max. Marks: 50

I. Study of Museum Specimens:

Annchida : Neanthes., Heteronereis. Aphrodire,
Chaetopierus. Arenicola. Glossiphonia,

Pontobdella. Polygordius.
Onychophora : Peripatus

Arthropoda : Limulus,  Spider.  Scorpion.  Centipede,
Millipede. Lepas. Balanus, Squilla. Eupagurus,
Crab. Mamiis. Honey-bee. (queen.  drone,
worker) Locust, Silkworm Moth, Beetle, White
grub. :

Muollusca ; . Chiton. Aphoia. Cvpraca, Mvtilis, Pearl (hser,
Denteidinm, er.l"‘{'j;r}, Norpbilen, o :
|
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1.

I.

1v.

Vi.

Echinodermata : Pentaceros, Echinus. Opluothrix,  Cucumaria,

Antedon.
s

Hemichordata 3 Balanoglossus.

Study of Microscopic Slides:

Annelida : T.S. body of Nereis through various regions.,

Arthropoda : V.C. of integument (cuticle):  Pediculus,
Bedbug, Termite and us castes, Cyelops.
Daphnia, crustacean larvae (Nauplius, Zoea,
Mysis, Megalopa). statocyst of prawn.

Mollusca : V.C. shell. T.S. gill of Pile: Glochidium larva.

Study of the Following Through Permanent Slide Preparation:

(i) Larval forms of liver fluke &

(i) Diflerential staining and identification of various types of blood cells.

Anatomy:

Prawn/Sguilla 5 External features, appendages. alimentary canal
and nervous system; hastate plate

Pila ; External features, pallial organs and nervous

system; osphradium, radula,

Microbiology, Immunology and Biotechnology:

d P =

L ]

Preparation and use of culture media for microbes.

[dentification of microbes using differential staining.

Study of microbes in food materials like curd ete. (Lactobacillus. Asperviflus.,
Mucor, Rhizopus. Alternaria. Penicilliun)

Educational twur to any microbiology laboratory. dairy, food processing factory
and distillery for first hand study. Coilection of material may also be encouraged
wherever possible. Candidates are expected to submit a detailed report of such a
Visit.

Antigen-antibody reactions: Precipitation, agglutination :

Effect of antibiotic/vitamins on microbial culture (air/water/soil).

Animal Physiology:

o de lwd v ==

Counting of red and white blood cells in the given blood sample.

Esumation of hemoglobin in the given blood sample.

Estimation ol haematocrit value (PCV) in the given blood sample.

Demonstration of enzyme activity (catalase) in liver.,

Study of salivary digestion of starch and the effect ol heat and alcohol on salivar
digestion ol starch. _

Study of histological structure of major endocrine elands of mammals.




Vil.  Biochemistry:
»
1. Detection of protein, carbohydrate and lipid in the animal tissue/food samples.
2. Identification ot different kinds of mono-. di- and polysaccharides in the given
food samples.
3. Circular paper chromatography of dves/amino acids.
B.Sc. Part - 11
Scheme of Practical Examination and Distribution of Marks
Time: 4 Hrs. Min Pass Marks: I8 Max. Marks: 50
Regular Ex./N.C. Students
. Anatomy (any system) 3 3
2. Permanent Preparation 4 6
3 Exercise in 5 6
"~ Microbiology/Immunology/Biotechnology
4.  Exercise in Animal Physiology 6 7
5.  Exercise in Biochemistry 6 7
6. Identification and comments on Spots (1 to §) 16 16
7.  Viva Voce 5 5
B. Class Record 5 g
50 50
Notes:
I. With reference to anatomy and study of museum specimens, candidates must be well

Fad

o
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versed in the siudy of various systems with the help of chartsfmodels/CD- ROMs,
multimedia computer based simulations including computer assisted learning (CAl) and
other sottwares.

With reference (o permanent preparations and microscopic slides, the exercise should he
substituted with diagrams. photographs. models. charts. etc.

Candidates must keep a record of all work done in the practical class and submit the same
for inspection at the time ol the practical examination.

The candidates mav be asked to write detailed methodology wherever necessary and
separate marks may be allocated for the same.

Mounting maierial lor pernwmnent preparations would be as pv:r the syllabus or as
available through collection and culture methods.

It should be ensured that antimals used in the practical exercises are not covered under the
wild lite act 1972 and amendments made subsequentls .




Kecommended Bools:

1. "Barnes R. D: Invertebrate Zoology, W. B. Saunders, 1969,

2. Barrington EJW: Invertebrate Structure and Function. 2™ cdition John Wiley & Sons,
Inc., 1978.

3. Barrington LIW: The Biology of Hemichordata and Protochordata. Oliver & Bovyd,
London 1965,

4, Barrent KE. Bnrman ML Boctano, S and Brooks HL. Ganongs: Review of Medical

Physiology. 24" edition Me¢ Graw Hill Education India Pyi. Lid.. 2012,

X, Berril NJ: The Tumcates. The Roy Society, London.

6. Brusca RG and Brusca GJ: Invertebrates. 2™ edition Sinauer/Panima Books, 2003,

¢y Cooper GM and Hausiman RE: The Cell: A Molecular Approach. 6" edition ASM
Press Washington. DC’ Sinaver/Panima Books, 201 3.

8. Conn EE. Stumpf PK. Bruening G, Doi, RH: Outline of Biochemistry. 5™ edition.
John Wilev & Sons. 1987.

9. De Robertis EDP and De Robertis Jr EMF: Cell and Molecular Biology. 8" edition
Lippincot Williams & Wilkins, 2006.

10.  David R. Burggren Wand French K: Eckert Animal Physiology. 5" edition W H
Freeman & Company. New York, 2001.

1. Eckert R. Randall D. J. Burggen W, French K: Eckert Animal Physiology and

Burggren WW & Co. Lid., 1997,

2z Fox SI: Human Physiology. 8" edition McGraw Hill Education 2003,

3 Gardner EL. Simmons MJ and Snustad DP: Principles of Genetics 8" edition John

Wiley & Sons. Inc.. 2006.

4. Giese A. C: Cell Physiology. 4" Edition. Saunders. 1973.

- 15, Glick BR.. Pacternak 11: Molecular Biotechnology. 4™ edition ASM Press. 2010,

16. Goldsby RA. Kindt T) and Osborne BA: Kuby Immunology. WH Freeman and Co..
New York. 2002,

17.  Grant: Brology ol Developmental System

18.  Gupta PK. Genetics: Classical to Modern, Rastogi Publications, 2007,

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

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

21, Hyman LH: The Invertebrates, Vol. 6. Mc Graw Hill.
Jordan EL. and Verma PS: Invertebrate Zoology. S. Chand & Company Ltd., 2012,
Karp G: Cell & Molecular Biology: Concepts and Experiments. 7" edition John
Wiley & Sons. Inc.. 2013,

24, Kotpal RL: Modern Text Book of Zoology : Invertebrates. Rastogi Publications, 2012,

25, Lal SS: Practical Zoology Invertebrate. 11" revised edition Rastogi Publieations.
2014

26.  Lehninger AL: Biochemistry. 2™ edition Kalvani Publishers. 1991,

27, Lal SS: Practical Zoology Invertebrate. 11" revised edition. Rastogi Publications.
4

28. Lehninger AL: Biochemistry, Kalvani Publisher. 2008,

29.  Lodish H. Berk A, Kaiser CA. Knegu M. Bertscher A, Ploegh H, Amon A\, Scott M

' 1. Molecular Cell Biology., 7" edition. Mac '\Ilil]'m High Education fimv:nmtmn al
edition) England. 2013.

300 Meyers R Molecular Biology und  Biostechnology (A comprehensive Desk
References John Wiley & Sons. 1993, :
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34
33.

36.

Murphy K: Janeway’s Immunology. Garland Science; 8" edition, 2{}1!

Nelson DL and Cox MM: .Lehninger P‘rrnc:ples of Biochemistry. 5" edition W. H.
Freeman, 2008.

Nelson DI and Cox MM: Lehninger Principles. of Biochemistry. 6™ edition W. H.
Freeman, 2013.

Owen J. Punt J, Stranford S: Kuby Immunology. ? edition WH Freeman & Co. Lid.,

2013.

Old RW and Primrose SB: Principles of Gene Manipulation: An Introduction to
Genetic Engineening. University of California, 1980.

Sastry KV: Anmimal Physiology and Biochemistry. 2™ edition Rastogi Publications,
2014-15.

Vander AJ, Sheerman J, Liciano D: Human Physiology: The Mechanics of Body
Function. Mc Graw Hill Co., New York, 1998.

Verma PS and Jordan EL: Invertebrate Zoology. S Chand & Co. Ltd. New Delhi,
2001.

Verma PS, Tyag BS. Agarwal VK: Animal Physiology. 6™ edition S. Chand& Co.,

2004,

Voet D and Voet JG: Biochemistry. 4" edition, John Wiley & Sons, Inc., 2011,

Voet D and Voet JG: Biochemistry. John Wiley & Sons, New York, 1990.

Verma PS: A Manual of Practical Zoology: Invertebrates. S. Chand & Co. Lid. New
Delhi, 197].

Voet D and Voet JG: Biochemistry. 4" edition, John Wiley & Sons Inc.. 201 1.

Wake MH: Hyman's Comparative Vertebrate Anatomy. 3™ edition University of
Chicago Press Lid., London, 1992

(ZR)




L, BOTANY

Scheme

Min, Pass Al 36
Paper [ 3 firs. duration

Paper [; 3 ars. duration
Paper i 2 hrs. duration
Practical M. “arks: 18 4 hrs. duration

Duration ¥ vxaminalion of each theory paper-
Duration vf examination of practicals-

MNote:

L. There will be 5 questions in each paper. All questions are

Max Marks: 100
Max. Marks 33
Max. Marks 33
Max. Marks 34
Max. Marks 50

3 hours

4 hours

cosnpulsary, Candidate has to answer ail questions in the main answer book only.

03 Q% 1 will have 18 very short answer type Questions ( not more than 20 words) of half

* marks 2ach covering entire syllabus.

2. Each paper is divided into four units. There will be one question from each unit. These

(.No 210 5 will have internal choice.

1




PAPER-]
Molecular Biology and Biotechnology
i hrs week)

I mit-1

Genetic Material: Biological. chemical and physical nawre of heredity material. Structure of

DNA and RNAs (mRNAL IRNA and fRNAL Watson and Crick model of DNA. Nucleosome

mode].

DNA replication: Meselson - Stahl experiment of semiconsenvative replication of DNA: RNA
Primers. Okazaki-fragments. polymerases: DNA-Protein interactions.

Preliminary account of DNA damage and repair.
Unit-2

Central dogma of life. Transcription in cukarvotes: role of promoter, gene, pre mRNA
synthesis. pre MRNA processing: capping. splicing and polvadenylation.

Translation : genetic code (codony. Lniiation. ¢longation and termination,

Regulation of gene expression in prokaryotes and eukaryotes: Negative and positive control.
attenuation and antitermination. Reverse transcriptase and its application.
Unit-3

Biotechnology: Functional definition. Basic aspects of Plant tissue culture. basal medium. media
preparation and aseptic culture technique. Concept of cellular totipotency; Callusing:
Differentiation and morphagenesis: Micropropagation: Tissue culture and its applications. Basic
coneept of Protoplast culture. Anther culture. Embryo culture and their applications.

Unit-4

Recombinant DNA technology : Tauls and techniques used in rDNA technelogy - Restriction
enzymes, Vectors for gene tunsler. Bacteriophage. plasmids. cosmids and  Amificiai

chromosome. ¢DNA technology. gene amplification. Polymerase chain reaction, Application of

PCR technique. DNA fingerprinting and its uses. Application of Biotechnology ‘and Transgenic
plants.

Pravtical Exercives

I Elemenitary knowledge of priacipies and uses of various instruments in molecidar
hinlugy and histechaolugy  -Laminar  air tlow. Cenrifuge.  Awoclave.  Incubuior
Spectroplometer. pH meter Gel eleciraphareviy unit :

z. Mediu peeparation

o daeptic chdlaie technigne :




1. Media preparation

3. Aseptic culture fechnigue

4. Explunt culture-shoot tip, nodal segment
s. DNA iselation from planrt parts

f. Gel elecirophoresis technique.

Suggested Books
1 Gupta PK. (2012 "Cell and Molecular Biology. Rasiogi Publicatios,
Megrut.

2. Gamborg OL. and Philips GC. (1995). Plani Cell, Tissue and Organ  cultue.

3. Dnyansagar, VR. (1986). Cytology and Genetics, Tata McGraw-Hill Pub. Co. Lid. New
Delhi.

4. Verma, PS. and Agarwal, VK. (2012). Cell Biology, Genetics, Molecular Biology,
Evolution and Ecology. S. Chand and Co. Lid. New Delhi.

5. Alberts, B., Bray, DJ, Raff, M., Roberis. K. and Wasson, LD, (2001). Molecular Biology
of Cell, Garland Publishing €’c.. Inc.. Nen York.

6. Micklos, DA. Freyer, GA. and Crottv. DA, (2003). DNA Science a first course {Second
Ed.). Cold Spring Harbor Laboratory Press, NY.. USA.

7. Razdan, MK. (1993). An Introductidn 1o Plant Tissue Culture. Oxford & 1BH Publishing
Co. Pvt. Lid. New Delhi.

8. Mascarenhas, AF. (1988). Handbook of lam tissue culture. Publication & Information
Div., ICAR, New Delhi.

9. Purohit, SS. and Mathur, SK (i%%). Biotechnology fundamentals and applications.
Agro Botanical Publishers, Bikancr.

10.Rana, SVS. (2012). Biotechniques theery & practice (Third Ed.). Rastogi Publicatios,
Meerut.




Paper-I1
PLANT PHYSIOLOGY AND BIOCHEMISTRY
(2 hrs /week)

Uinit-1
Water: Structure. physico-chemical properties. impunance to plant hife, concept of water potential.
Absorption .ind Transport of waicr. Ascent of sap. Transpiration. Guitation, stomatal movement,
facturs affecting transpiration. Guttation.
Mineral Nutrition: Essential micro and macro nutrients; their uptake, hydroponics-and nutrient
requirement deficiency and toxicity symploms.
Transport of organic substances: Mechanisms of phloem transport, factors regulating the
translocations of nutrients.

Unit-2
Photosynthesis: Pigments, Photosynthetic apparatus, light reaction, photo system 1
& [1. 7 scheme, photophosphorylation. C; (Calvin cycle), € ; cyele, and factors affecting the

photosynthesis.
Respiration: - Aerobic and anaerobic respiration: RQ) (Respiratorn Quutient), Kreb's cycle, electron
transport svstem. oxidative phosphorylation. and tactors afTecting the process. Fermentation.

; Unit-3
Carhohydrates Introduction. importance. nomenclature, classification. imvlecular structure & function of mono,
di and polysaccharides, their properties. glvcosidic linkages and gly coprotein,
Prodcins: Anuno acids-structure. electruchemical properties, peptide bonds, chemical bonds and
nemenclare. structure and classification of proteins, physical and chemical properties.

Enzymes: Stucture, nomenclature & classification of enzvme. Characteristics of
enzymes. mechanism of action, multi-enzyme system, regulation of ¢nzyme activity.
Lipids: Importance of fatty acids (saturated and unsaturated). Aipha and Beta oxidation.

Biief introduction and application of secondary metabolites.

Uinit-4
Phises of growth and develupment. Seed dormaney and cetmination. plant movement,
B:uﬂﬂg'll..'iil clock -their I'\::,__'Lliallm'_\ lacsunrs
Photoperiodism & vernalisation. physioivgy and mechanism ol acion. concept of florigen and

phy tochrome
Plant hormones: auxins. gibberellins. cvokinins. ctiiviene and ABA: discovers & physiological effects.

Suggested Readings: :
: I Verma. Sk Lexthook of prant physiology. S. Ot & L ompany. 1999. E

I




Frd

s}

Parashar. A. N. and Bhatia. K. N.. Plant physiology. Trueman Book
Compuny, 1985.

lain, v K.: Fundamentals ol plant physiology. S. Chind & Company Ltd.,
2013. ;

Verma. S. K and Verma. \: A textbook of plant phssiolo gy, biochemistry
and bictechnology. 5. Chand Ltd.. 2000.

Verma. ‘t : Textbook of piam physiology. ANE Baoks India. 2007,

Malik. ¢© P and Seivastoa. v K. Textbook of plam physiology. Kalyani
publication, 1982

Practical Exercises:

I

i o determine the osmotic potential of vacuolar sap by plasmolvitic method.

To study the permeability of plasma membrane using ditferent concentrations of
organic solvents.

To study the effect of temperature of permeability of plasma membrane.
To separate chloroplast pigments by -solvent method.

To separate chloroplast pigments using paper chromatography.

1o separate amino acids in a mixture by paper chromatography.

lo prepare the standard curve of protein.

I'o demonstrate the tests for proteins in the unknown samples.

I demonstrate the engyme activiny - Catalase. peroxidase and amylase.

- To demonstrate the tests for different types of carbohvdrates and lipids.
. Bhioassay of growth hormone (auxin. cytokinin, gibberellin}
- Demonstration of phenomenon of osmosis by use of pmam usmometer

o demonsirate root pressure
l'o demonsirate rate of transpiration by use of patometers.

- Photosynthesis by inveried funnel method. Moll's experiment
. To demonsirate anaerobic and aerobic respiration

. R.Q. by Ganong's respirometer
. Measurement of growth using auxanometer. 47 o




Paper II1
Pteridophytes, Gymnosperms & Palucobotany
(2 hrs./week)
Unit-1
Gieneral characters of Preridophyvies. Classification (G.M. Smith,. Distribution and altemation of
generation. Stelar system in Preridophytes. Fusporangiate and leptosporangiate development of
Sporangia, Apogamy. and \pospory. Fconomic importance of Preridophytes.

Linit-2
Morphology. anatomy and reproduction of Psifurum. Selaginello Equisetum and Marsilea.

{"haracteristics of Gymnosporms, distnbution and classification k.R Sporne).
Unit-3

Murphology, anatomy, reproduction and life cycle of (‘ycus, Pinus and Ephedra. Economic

importance of Gymnosperms.

Linit-4

Process of fossilization. types of fossils. techniyues of study of fossils, Geological time scale,
Primitive land plant: Rhyniu. Fossil Pieridophytes: reconsitucied  plants-Lepidodendron and

Culamites. Fossil Gymnosperm- Williamsonia.
Supgested Laboratory Exercises:

I Study of external morphology. anatomy of vegetative and reproductive parts of Psilofum,
Selaginella, Equisetum and Marsilea

2. Study of external morphology. anatomy of vegetative and reproductive parts of Cyeas,
Pinus and Ephedra.

. Study of fossils and slides of lossils.

t Preparation of charts of Geological time scale

4

Suuzgested Readings ;
Betl. H.C. Alexopolous. €1 and Delcsvevas 1 1987 Morphalogy of Plant and Fungi 5.

Harper and Foul Co . New Yok

Citlord. bV and Foster. A.S. 1988 Namphologs and Ly olution ol Vascular Plants. W.H.

Freeman and Company ., New Y ork




Sharma. O.P. Pteridophytes. 2000. Today und Tomorrow Publications.
Sarabhai, R.C. and Saxena. R.C.1990). A t-+1 book of Botany. Rastogi Publications, Meerut.

Spomne. K.R. 2002.The Morphology of Gymnosperms. B Pub. Pvi. [ td., Mumbai, Kolkata,
Delhi.

Vashishta, P.C'. 2002. Preridophytes. §. Chand & Co.New Delhi.

Wilson, N.S. and Rothewall. G.W. |99 Palacobotany and Evolution of Plants. (2™ Ed.).
Cambridge University Press. L K

Singh. V. Pandey. P.C. & Jain. D.K.2013. \ Tex! book of Botany (IV Ed). Rastogi Publications,
Meerul.




BOTANY PRACTICAL EXAMINATION B. Sc PART-TI
SKELETON PAPER

ML.M. 50 TIME: 4 Hours
S, No. | . Practical & Regular | Ex NC |
‘—I{E}_r(?_umﬂi_é'n-: on the Tissue culture or Bfa?échnu]ngf 5 5" _J
| lechnigue i
I{b) | Exercise based on molecular biology 5 b _*
i :"'}-il:,.'h“.;{i, the given Ehysiulugicaiﬂcxperinﬁa'—nhd write the 7 7
{ | principle, procedure, results based on ahservations and
precautions involved. 2
3 Perfrm the bio-chemical test of the given sample and discuss the 3 3
obsenation giving reasons. : ST
4 Make a suitable preparation of material ~A - {Pteridophyte) 5 5
{vegetativ efreproductive part). Draw a labelled sketch.
[ Idenufy gving reasons. o= o
5 i Make a suitable preparation of material "B { Gvmnosperm) 5 5
| (vegelative/reproductive part). Draw a Jabelled sketch, Identily giving
reasons,
6 | Comment upon spots (1-5) 10 15
b v _m"u_n a-Voce e i 5 X
8 | Practical record 5 :
s e T TS GTAL R 56 50
it o e e -+ -




L
i

5. GEQLOGY
mnrn.u.,n A K
Min, Pass Marks : 36 :
Paper-I. 3 hs. duration
H_nmnﬂnmm 3 hs. duration
Practical one 3 hrs. dnation.

Max. Marks : 100
- Max. Marks :
- Max. Marks. :

Mix, Marks
Min. Pass Parks

50

50.
: 50
: 18




R R

University of Rajdsthan
* " "Note t The.paper will contain nine questions having three ques- ~
' f" tion in each section. Candidates are required to- attt:mpt ﬂﬁ:"qué&nun G
in all taking atleast one questiort. from each sectior. e
Paper-1 : Palacontolozy and Sh‘u:tﬂrn] G:nl'ﬁgy
Section-A :
Defi mtinnfScape.wb—demn. and relaumxh:p ufpﬂ&eﬁhth!dgé- o
-with other branches. - :
: Fossils-condition necessary- furprmwmmn,modeﬁ*‘&? Préserva- = 0 ¢ i ey g
‘tion, uses. Eiemenmmidm about-origin oflife,,%’luhﬁ"warﬁffnskﬂ' L P IEN R I o
. ‘records.
Skeletal :mrplwloy—a:ﬂgmlogmal thmhuﬁmwffelﬂﬁmggmup& :
—

Foramanifers, Brachiopods.: M(:-Hum(lmml:brﬁﬁh a0~ " 0 Tariangn
-pods-and CephalopodsNautiloids, Ammnoids; Diﬁ'ﬂiﬂhﬁj,“fﬁlﬁhiim ST
Echinoids, Graptoloids and Corals. '

Section-B

Gondwana Flora-morphological characters r.tf the ﬂara ;
Vestebraria, Glossopteris, Gangamopteris, Ptﬁuphyﬂi'fhz :

; ‘Inconformity-its kinds, recognition in- thn f eid a:id gbolbgtml i
-significance. Overlap and Offlap.
“Intiers and. Outliners. Basic. Concept of cfmvngm metmn

Joints, Salt Demes.

Section-C
Agtitude of planes (Bledding Planes) and lines, ‘Dipi(troe ‘and
appacont, Strike, Pitch and Plunge. Uses of Clinsfiefér/Bed : dppar-
ent and vertical thickness. Criteria to determine t8p ihd Botiom se=
quence, Morphology of folds and faults, their gepmétric andgénetié.
classification and recognition in the field. Elcmeﬂfazﬁ’ xdms nf thn o
mechanics of folding and faulting, - o

Practical e ,
Palacontology : Idennﬂcntmn descnptmn mdd'ramﬂg ofdiffer-
ent views of the following fossils :

 Nummulites, Calymene, Paradoxide, Tvinucleus, ‘Phacops, R
Olenus, Olenellus, Terebratuala, Products, Spirifer, Rhyrichonella,
Atrypa, athyris, Lingula, Smﬁomma Area, Pécten,  trigonia,
Cardium, Hippurite, Venus, Lima, fr: Lapha, Gryphaes,”
Exogyra, Spondlylus, Trochus, Coni 16 Ica. Tirritella, Physa,
Murex, Cyprea, Be.’!em,m&ane, Nai f.’m Ganfirtites, Ceratites,




- differentiation and assimilition.

- Diposide-Albite-Anorthits basalt system and variatioriiof iz igneous rocks, -

Syllabus : B.Se. Part-Ii

Perisphinctes, Belemnite, Cfdam; Hemiaster, Gfossuprcnr,f
Gapngsmopters, Vdﬂa&ma, qunﬁ;:-' .

Structural Geology : Study of physlographac features “in: -~
Simple. dip-andestrikesproblems:connectéd-with: m.ras-*&md-appap

calculation- and- geometrical- methods. PR RIS e,
Gﬂmpletmmaﬂﬂunr;mps % Mmﬂanﬁfnﬂmkmm&ﬁ:badg A

‘ent dips,- hunand«ubrheahﬂunlumnaﬂdwmdﬂuoﬁtﬂmmlﬂhym Lo

topographical mapsiand.use-of clinometer-compass; dmwmg*pmﬁles? -':.- g
and-geological-section-along- -given-direction. - Fosmionr, g _— AR L

- identification - of-structural-features»in.hand.- spmmem\dmmnguafci AT Lo
. ..profiles.and section:showipg the:following features - ~Sunp]'¢abahds,

folds;» faults, ‘unconformities; mlaps.*ﬁﬂiapﬁm;hintmsmn T

‘Books recommended, : il

+ “Woeods, H. : Ealamnmlugyamﬂmbmg, v P '-,,-...‘- Gt

% Lehmann, U, Hillmer; g 1983; ant;—hvmbmtcs Gambﬂdgn

University Pn;-.ss

* Hield, E.W: and Tucer V.C.T, 1985;. Pnlm:mmlngy-ﬂn Intmduc- faces

B LY PO

tion, Pergamon Press.

Paper-11 : Petl‘tllﬂﬁ

Note : The paper will contain ninesquestion- in-each- section.
Candidates are required. to-attempt five. qucstmns::m all. selentmg at

least one question from:each-sestion, i =
Section-A

Nature and composition-of magmas, pﬁltumc, hypabysal and . :

voleanic rocks, intrusive-andrextrusive:forms, structure-and texture. .

_ Elements of classification:gf:igneous rocks.

Crystallization of basiftic: magma, Bowen’s ReactanEtmclpla,
Crystallisation of unicomponent and hnampanmf srtm meltf.- S

Study of common igneous rocks-Granite, tllyohlc, gahhm basajt
Pegmatite, dolerite, syenits; diorite and, peridotite
Mpmmﬂﬂ
Process of formation of sad@mmtu:}' rocks-Weathering, decom- -+ . -
position, disintegration, teanspartation gﬂq,ﬁppomuon Concept of .
lithification and diagenesis,” W, Fo1
Sedimentary mk&&n’umﬁ, tn};hnp, resfdual mcchamcally

transported, chemical and orfanlo deposits, Ehmenturv Id:a of sedi-
mentary environments and provénanaa

'.-r :

Pl B




Unhwﬂyaﬂwm:a
_* Study of common sedimentary mcks—sandstom, hmmtangi shale,
conglomerate and greywacke. o Tl

Section-C
“Metameorphism :-agents-and-types; Concept of gradelAtidfasies

- - ~of metamorphism; “Texture;: mmmm&chﬂ:ﬁ&tﬁﬂ#’#mﬂﬂmr.
- osphicerocks.

o

'rq.!i

Fypes obmetantorphism wm;nmms&mﬁammnm

sandvrggional.metamorphism.- Dynamethermialsmetari Iﬂx g
~urgillacesussand-calcareousirocks. arp nﬁﬂf

!6;3"- Hgae
Mwmwmmmamnmm arml'ﬁxns, Stud}'
iﬁﬁﬂiﬁ;:pﬂﬂmmmbim rockssslate, Mmﬁ?&um} gramuht:‘
Praetieal

1‘ 'I.

- _ . #Betrology: Neatdrawing. of different-forms- assunied by intru<- - o
pmwgglmmmch.fmmdy -and recording: nﬂhe.’dt}]ﬂcatﬁml-eg of IS

-plutonic, hypabyassal-and- volcanis.rocks.

=Megascopicistudy-.of: the - “following ;igneous: rodks<y Erhmt:, ;
+pegmatite, .aplite; ;syenite, .nepeline:syenite; . dioritejgalibro, ‘notite,
sdunite, . peridotite, -basalts, vehsﬁm,fhmmophﬁefcﬁmnﬁhtﬁ “and

* trachyte.
“Microscopicistudy of thefol lewing rocks: ﬁﬂmtafgraﬁtn;ﬂmnlc, -
+gabbro, dunitespyroxenitesdolerite rhydliterandbiasalt . - -

L R

e s S RRT {-}.r

hale eIy e

Sed:menuwmmummm =Bludyvortypical-textures

srﬂﬁ sedimentarpand: memmarphmmkm&ysxmtmwe P

micEoseopic: -study-ofsthenfollowingrrocks: types types EConglomerate,

«breecia, sandstone; mkmggrmksm‘mlﬂy{mtﬂhﬂm&,%yﬂam, ;

schist, gneiss, marble;-quartzite, migmatite and” ﬁhﬁ‘hmhte
Bﬂﬂfr Recommended . o
. Tymel., GW. :.The.principles of Pairolagpreﬂ:mm &: Co.

London,

William, Turner & Gilbert, Petrogaphy CBS Pul:-hsher De.!hn
Jackson, J. Text Book of Lithology.
Hatch & Wales, Bettplogy.

Smith, H.G. : fidlnerals & Migro
Kerr : Opti &% Eﬂ&ﬁgquhar. Delhi.

NowmaLR

Harker, A. : Petrology, McGraw Hili Bnok Co. Imf New York. -
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B. VIAHEFAILCS
W

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—1I Real Analysis and Metric Space 3 hrs. 50 (Science)
66 (Arls)
Paper—II  Differential Equations 3 hrs. 50 (Science)
66 (Arts)
Paper —III  Numerical Analysis Theory : 2% hrs. 32 (Science)
44 (Arts)
Practical: 2 hrs, 18 (Science)
24 (Arts)

Note:

Papers I and II are 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.

Paper III is divided into FOUR Units. TWO questions will be set from each U nit.
Candidates are required to attempt FOUR questions in all taking ONE question
from each Unit. All questions carry equal marks.

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

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.

An Internal/external examiner can conduct Practical Examin_aiinn of not more than
100 (Hundred) Candidates (20 Candidates in one batch).

Each candidate has to pass in Theory and Practical examinations separately.

o




Paper — I: Real Analysis and Metric Space
Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 50 (Science)

66 (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, Subsaquen-:xa,_Caunhyishgenﬁral_princi;ﬂﬂntmmergem.
Properties of continuous functions on closed intervals, Properties of derivable functions,

Darboux’s and Rolle’s theorem.

Unit 3: Notion of limit and continuity 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: Sequence and series of functions — Pointwise and Uniform convergence,
Cauchy’s criterion, Weierstrass M-test, Abel’s test, Dirichlet’s test for uniform
convergence of series of functions, Uniform convergence and Continuity of series of
functions, Term by term differentiation and integration, :

Metric space — Definition and examples, Open and Closed sets, Interior and Closure of a.

set, Limit point of a set.

Unit 5: Subspace of a metric space, Product space, Continuous mappings, Sequence in a -
metric space, Cauchy sequence. Complete metric space, Baire’s theorem, Compact sets -
and Compact spaces, Connected metric spaces. . :

Paper — II: Differential Equations

Teaching : 3 Hours per Week
Duration of Examination : 3 Hours " Max. Marks: 50 (Science)
66 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit,
Candidales are required to attempt FIVE questions in all taking ONE question from each
Unit. All questions carry equal marks. . 75 '

Unit 1: Degree and order of a differential equation. Equations of first 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
linear form. Exact differential equations and equations which can be made exact. ¥

Unit 2: First order but higher degree differential equations solvable for x,y and p.
Clairaut’s form and singular solutions with Extraneous Loci. Linear differential equationsg
‘with constant coefficients, Complimentary function and Particular integral.

|
| G2\
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Unit 2: First order but higher degree differential equations solvable for x,y and p.
Clairaut’s form and singular solutions with Extraneous Loci. Linear differential equations
with constant coefficients, Complimentary function and Particular integral,

Unit 3: Homogeneous linear differential equations, Simultaneous djfferential equations.
Exact linear differential equations of nth order. Existence and uniqueness theorem.

Unit 4: Linear differential 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 5: Partial differential equations of the first order. Lagrange’s linear equation,
Charpit’s general method of solution. Homogeneous and non-homogeneous linear partial
differential equations with constant coefficients. Equations reducible to equations with

constant coefficients.

Paper — ITI: Numerical Analysis and Vector Caleculus
Teaching : 3 Hours per Week
Duration of Examination : 2% Hours- . Max. Marks: 32 (Science)
. 44 (Arts)
Note: (i) This paper is divided into FOUR Units. TWO questions will be set from each
Unit. Candidates are required to attempt FOUR questions in all taking ONE
question from each Unit. All questions carry equal marks.
(i) Non-Programmable Scientific Calculators are allowed.

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

Unit 2: Central differences.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-
third, Simpson’s three-eighth and Gauss’s quadrature formulae. :

Unit 3: Process of Gauss elimination and Iteraive methods (Jacobi and Gauss Seidal) for
- solving system of linear algebraic simultaneous equations. Partial Pivoting method, ill
conditioned systems,.Solutions of ordinary differential equations of first order with initial
condition using Picard’s Euler and modified Euler’s method. -

Unit 4: Scalar 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, ° 3 5 =2




Practical:
Teaching: 2 Hours per Week per Batch
(20 Candidates in each Batch)

Examination: Duration: 2 Hours
Scheme Science Arts
Max Marks ; 18 24
Min.Pass Marks 06 08
Distribution of Marks:
Two Practicals one from each group
6 Marks each = 12 Marks (08 Marks each) 16
Practical Record = 03 Marks 04
“Viva-voce = 03 Marks 04
Total Marks = 18 Marks 24

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

)i) Bisection method, (ii) Regula-Falsi method. (iii) Iteration method (iv) 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 erder method.

Note:
1. Problems will be solved by using Scientific Calculators (non-Programmable)

e Candidates must know about all functions and operations of Scientific Calculator.

3. Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.
4, Each Candidate has to pass in Practical and Theory examinations separately.
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ECONOMICS

e Economics

" Scheme Min. Pass Marks Max. Marks
Arts &5 72 200
Science 54 150

Each paper shall be of three hour duration and of 100 marks for Arts students and of

75 marks for Science students.
Paper—1I Introductory Macro Economics

Paper—II (a) Elements of Statistics and Mathematics

(b) History of Economic Thought
Note: There will be two papers of Economics. Each paper shall consist of three parts. Part A shall
contain question No 1 consisting of very short type X (Ten) questions. The candidate is required to
answer each question in 20 words. Part B shall contain question No 2 consisting of V (five)
questions. The candidate is required to answer each question in 100 words. Part C shall contain
three essay type questions (one from cach section) with internal choice.

A candidate will be required to attempt five questions in all. All questions of Part A and Part B are
compulsory while rest 3 questions are to be attempted from parts C selecting one question from
- each section. All questions carry equal marks. Each question will carry 20 marks for Arts students
and 15 marks for Science students.

L e —JEI__P -I

Introductory Macro Economics
Section-A
Macroeconomics: Meaning, Subject matter and Importance, Basic tenets of Classical,
Keynesian, New-Classical and New-Keynesian economics, Macroeconomic variables,
Circular flow of Income, National I[ncome: Basic concepts, Measurement, Sectoral

Accounts, Nominal and Real Aggregates.




Money: Functions, Demand and Supply. Quantity Theory of Money: Transaction
4pproach, Cash Balance Approach, Keynes’ reformulation of the Quantity Theory of
Money. Inflation: Meaning and Impact, Theories of Inflation- Demand Pull (Keynesian and

Monetarist), Cost Push, Structural Theories of Inflation.

Section-B

Income and Employment Determination: Classical Model and Keynesian Model,
Consumption Function: Psychological Law of Consumption, Determinants of
Consumption, Paradox of Thrift, Investment Function: Determinants of Investment,
Marginal Efficiency of Capital and Marginal Efficiency of Investment, Concept of
Multiplier and Accelerator.

Section-C

Central Bank: Organizational set-up and functions of Central Bank (with special reference
to RBI). Commercial Bank: Functions, Modem trends of Commercial Banking,
Quantitative and Qualitative credit control by RBL. Money Supply: Meaning & Definition,
four measures (M, M M3, and M,). Monetary Policy: Objectives, Targets and Indicators,
Transmission Mechanism, Fiscal Policy: Objectives and [nstruments,

Recommended Books:

1. G.S. Gupta, Macro Economics, Theory and Application, 4™ Ed, McGraw Hill, New
Deihi.

2. Dormnbusch, Fisher and Startz: Macroeconomics, XI Edition, Indian Reprint, Tata

McGraw-Hill, Publishing ~ Company Ltd. New Delhi

N. Gregory Mankiw, Macroeconomics, Worth Publishers (Latest Edition).

4. H.L Ahuja. (Hindi and English edition) Macro Economics, Theory and Policy; S.
Chand & Co. Ltd., New Delhi.

Lad

5. Suraj B. Gupta: Monetary Economics, S. Chand and Co. Ltd.

6. L. N. Nathuramka, Prarambhik Samashti Arthshastra, Ramesh Book Publishing
House, Jaipur

7. Rana and Verma: Macroeconomic Analysis, Vishal Publications.

8. Richard T. Froyen, Macroeconomics, Theories and Policies, (X Edition), Adapted by

Pearson Education.




Paper - 11 (a) Elements of Statistics and Mathematics

Section - A

Surds, Indices, Quadratic Equation, Logarithms, Permutation and Combination, Binomial
Theorem,  Arithmetic  Progression, Geometric Progression  and  Harmonic
Progression,Analytical Geometry: Straight Line, Parabola and Hyperbola, Matrices and
Determinants, Solution of simultaneous equations by Cramer’s rule and Matrix Inverse
Method; Differentiation — Simple and Partial (involving two independent variables),
Unconstrained and Constrained Maxima and Minima; Simple Integration, Applications in
Economics (Elasticity, Average, Marginal concepts)

Section — B
Statistics- definition, nature and importance, Use and relevance of statistical methods, Census
and Sample survey, Methods of data collection and tabulation, Diagrammatic and Graphical
representation of data; Measures of Central Tendency: Arithmetic Mean, Mode Median
Geometric Mean Harmonic Mean. Concept and Measures of Dispersion and Skewness.

Section - C

Simple Correlation; Karl Pearson and Rank Correlation, Regression analysis, Fitti ng of linear
regression lines using Least Square Method, Analysis of Time Series, Determination of trend
by straight line trend equation, Index numbers, Interpolation (Binomial Expansion and
MNewton's method), Association of Attributes.

(Note: Use of nun—prngrammablc calculator is permitted




.Rooks Recommended:

2 B.C. Mehta and G.M.K. Madnani, Elementary Mathematics fﬂr.use in Economics,

Laxmi MNarain Agarwal, Agra.

2.0 5.P. Gupta, Statistical Methods, Sultan Chand and Sons, New Delhi.

M.R. Speigal, Theory and Problems of Statistics. McGraw Hill Book, London.

4. 5.C. Gupta and V.K. Kapoor, Fundamentals of Applied Statistics, S Chand and
sons, New Delhi,

Led

3. Salvatore, D. Mathematics and Statistics, Schaum’s Series, Tata McGraw Hill.

6. G.S. Monga, Mathematics and Statistics for Economics, Vikas Publishing House,
New Delhi.
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Paper — II (b) History of Economic Thought

Section - A
Mercantilism: Views on Trade, Money, Prices, Wages and Employment. Physiocracy:
Natural Order: Primacy of Agriculture, Net Produet and Circulation of Wealth, Theory of
taxation and role of govemment. Classical School: Adam Smith- Views on Division of
Labour, Theory of value, Capital accumulation, Distribution, International trade, Economic
Development, Critiques of Adam Smith, T.R. Malthus- Theory of Population, Theory of
gluts, "David Ricardo- Theory of Value and Distribution, Foreign trade, Economic

Development and Theory of Rent.

Section - B

Crititics of the Classical School — Sismondi, Robert Owen. Friedrich List.

LS. Mill: Theory of Value, Views on Production and Distribution. Karl Marx: Efforts at
Scientific Socialism, Theory of Money, Labor Theory of Value, Theory of Capital
Accumulation and Crisis, Distribution, German Historical School and the Development of
Marginalism. Neo-classical School: Marshall-Price Determination and *Elasticity, Consumer

Surplus. Costs and I conomies, Rent and ProfiL.
.
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Section - C

Fconomic ideas of Kautilya, Economic thought of Dadabhai Naroji, Mahatma Gandhi, J.K.

Mehta. B R Ambedkar and Deendayal Upadhavaya.

Books Recommended:

-E-E..n-l-J_—'-

Louise Haney, History of Economic Thought, Surjit Publication, New Delhi.

Eric Roll: History of Economic Thought, Faber anf Faber {Rupa)

Gide and Rist: History of Economic Doctrine

M.R. blaug, Economic Theory in Retrospect: History of Economic Thought from
Adam Smith to JIM. Keynes. (5* Edition), Cambridge University Press,
Cambridge,

T.N. Hajela, History of Economic Thought, Ane’s Student Edition, Daryaganj,
MNew Delhi.

B.N. Ganguli, Indian Economic Thought: A 19" Centu ry’ Perspective, Tata
McGraw Hill, New Delhi.

1A Schumpeter, History of Economic Thought, Oxford University Press.
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Scheme of Examination

Min. Pass Marks Max. Marks

Arts/Social Science 72 200

Science
Paper |

54 150

Resources Geography Arts 75
Science 50

Paper 11 Human Geography Arts 75

Science 50

Practical 18 Arts 50

Notes

L.

Science 50

Students are permitted to use the stencils, simple calculator and log tables wherever
needed in both theory and practical examinations.

There will be a common paper for Arts and Science.

Q.1 will be compulsory and will cover the entire course of the paper.

Q. No. 1 of 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
any five items.

(b) Part (b) will have 10 short answer questions carrying 10% marks of the maximum
marks and candidates shall attempt any five items.

Remaining 9 questions carrying equal marks will be set with three questions from
each section of the syllabus.

Candidate will attempt 5 questions in all including question No. 1 selecting at least
one question from each section.

Practical examination will be conducted by the board of examiners,
The candidate will have to pass in theory and practical separately.

The non-collegiate candidates will have to attend a practical training camp of 4§
hours at a college affiliated to the University of Rajasthan, Jaipur notified by the
University from time to time in which Geography subject is taught on payment of fee
fixed by the University. The candidates appearing at examination from any
examination centre located in Jaipur City will attend the practical camp at the
University Post Graduate Department on payment of fee fixed by the University, The
candidate will procure Certificate of successful completion of practical training camp
from the College/Department of Geography and produce the, same at the time of
practical examinations. :




Paper I: Resources Geography
Section A

Nature, scope and significance of resources geography, definition and classification of
resources: renewable and non renewable resources, resource classification of Zimmerman.
Natural Resources: Distribution, exploitation, uses and conservation of forest, water, soils,
fisheries, mineral resources, energy resources (coal, petroleum, natural gas and non-

conventional energy resources).
Section B

Human resources: Population growth, distribution and density, causes of inequalities,
population-resources relationship and problems, Agricultural resources: fisheries and cereal
crops: rice, wheat, maize and barley; beverages: tea, coffee and tobacco, commercial crops:
cotton, rubber, jute, sugarcane, silk and artificial fibres, Agricultural regions of the world.

Section C

Concepts of Resources utilization, their conservation. environmental and cultural constraints
in resource utilization, water conservation and rainwater harvesting, soil and forest resources
conservation, land capability classes, resources regions of the world, resources regions of the
India, economic regions of the I[ndia, sustainable development.

Recommended Readings:

Alexander, E.W. 1988: Economic Geography. Prentice Hall India, New Delhj.
Bunting B.C., 1987: The Geography of Soil. Prentice hall, New York.
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Mitchell, Bruce. 1979: Geography and Resource Analysis. Longmans, London.
Park, C.C. 2001: The Environment-Principles and applicatons. Routledge, London.
Robinson, G.W. 1932 : Soils, their Origin, Constitution and Classification. London.

Shafi, M. 2004: Agricultural Geography. Pearson India.

Paper II: Human Geography
Section A

Definition, aims and scope g‘if humas geography, relation of human geography with rother
social sciences, Principles of human geography, essential facts of humap geography

= |



accarding to Brunhes and Huntington, schools of man-environment relations: determinism
possibilism and neo determinism.

Section B

Human races: evolution and migration, zone-strata theory, classification of races: types,
characteristics and distribution. human races in India, tribes of the world: eskimos, bushman,
pigmy, masai, badduien and khirgiz; tribes in India: bhils, nagas, santhal, gond, gujjar of
Jammu and Kashmir and toda. Population growth and theories, distribution and density of
world population.

Section C

Migration of population: causes, types and impact; population regions and population policies
in India. Rural settlements: factors affecting development of rural settlement, types and
patterns of rural settlements, building materials and house types, urban settlements: process
of urbanization, urban problems in India, impact of human activities on environment.

Recommended Readings:
Chandna, R.C. 2000: Geography of Population. Kalyani Publishers; New Delhi.
Dohrs, F.E. and Summners, L.W. (eds.) 1967: Introduction to Geography. Thomas Crowell

Co. , New York.
Dear, M.J. and Flusty, S. (ed.) 2002: The spaces of Post modernity, Readings in Human

Geography. Blackwell Publishers Ltd., Oxford.
Fellmen, Getis and Getis, J. 1998: Human Geography-Landscape of human activities,

Longman, London.

ToR, IRB. 14 e, A, 2014 979 [ | SR ST, TR |

Husain, M. 2012: Human Geography. Rawat Publications, Jaipur.

BT, UA. 2006: SRR 47011 | ST G, TRE |

Leong, G.C. and Morgan, E.C. 1982: Human and Economic Geography. Oxford University
Press, Oxford 2™ Edition.
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Singh, R.L. 2005: Fundamentals of Human Geography. Sharda Pustak Bhawan, Allahabad.

Practicals

~Scheme of examination .

Min. Pass Marks: 18 Max. Marks: 50-

. : Bifurcation of Marks Time :
Written test 24 t 3hrs.
Field survey and viva voce ' 10+04 4 2'4; hrs,
Record and viva voce 08+04
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N.B. 1. There shall be 6 questions in written paper selecting at least two questions from each
section. Candidates are required to attempt 3 questions selecting 1 question from
each section. All question carry equal marks.

Section A

Definition of cartography, types of cartographic symbols and their uses, drawing instruments
and materials, classification and representation of data with the help of squares, rectangles,
circles, spheres, ring, pyramids, wheel diagrams, traffic flow diagram , isochronic chart,

Section B

Classification and uses of maps, drawing of isopleth, choropleth, chorochromatic,
choroschematic and dot maps (simple, multiple and multi colour), measures of central
tendency and dispersion: mean, median, mode, quartiles, standard deviation,

Section C

Elements of map reading. History of topographical maps in India, Scheme of topographical
mapping in India as per National Map Policy, 2005. Conventional symbols and interpretation
of physical and cultural features on topographical maps.

Prismatic Compass survey: equipments, methods of measurement of bearings, correction of
bearings, record of survey closing error and its corrections.

Recommended Readings:

Monkhouse, F. J. and Wilkinson, F.J. 1985: Maps and Diagrams. Methuen, London
Mahmood, A. 1998: Statistical Methods in Geographical Studies. Rajesh Publication, New
Detlhi (fourth revised edition).

Raisz, E. 1962: General Cartography. John Wiley and Sons, New York. 5™ edition.

Singh, R.L. and Singh, Rana, P.B., 1991: Elements of Practical Geography. Kalayani
Publishers, New Delhi.

Sarkar, A. K. 1997: Practical Geography: A Systematic Approach. Orient Longman, Kolkata.
o, A 2011: FATIS Apie @ SUvET | WA G, 3R9 |

Singh, L..R 2006: Fundamentals of Practical Geography. Sharda Pustak Bhawan, Allahabad.
Venkatrameiah, C., 1997: A Text book of Surveying. University Press, Hyderabad.
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Unlversity of Rajasthan 3
Total 150 200 Marks. = 7

Note: In each Question paper, 10 (ten) questionis-will st hay, "
ing 2 (Two) from each unit. Candidates have to answer five .
questions. in all, taking not more than one from eack dnit. * *"

Paper}

‘(Btatistical Inference) SRR N )

Unit- i
- Sampling:from-audistribution : Goncept of statistic*afidk jts siic - A e
'-:-plingdistdbutiumﬁaxﬂ?ﬁaﬁdiﬁﬁﬁuﬁamhnmmﬁ}?ﬂmmﬁfﬁ-ﬁ":"‘_‘ff'?*‘-??"?*?**‘-“‘ﬁ?".' T T 1
~andNomak Distribution: EliissquareDistribution Defifition; Moments, - - Sreskmabs

%

~“MGF,smoments; C:&F.sMode:de-Skewness, Jirfiting: anthAaditive -
Property. .Distribu Ewuﬁnthﬁhhimqmm;vaﬁdfﬂ:ﬁgplrﬁ"ﬁaﬁjs?” -
,Tastingxﬂmnaluﬁopuhtinmﬁmﬁm.?sl'ﬂsi-efoi?*@ﬁﬁﬁné‘#i"ﬂf"ﬁﬂ""”" #ia i ORLY. %
Gontingency:table-&aindependence-of atributes: Val's corroction. =~ i
18- hours : Gioe
Unit1 3%
t-Distribution :Befinition of Student’s -t & Fishérs™-t Statistic ~* T
and desivations ofitheir. distributions. Constants'& Litiftinig Property™ ' -+ - A
uf"-‘t“:'iishihutiurhu&pp’lieaiimm‘l‘ﬂsthgdeingI&meaﬂffﬁrﬂ'erm&edT‘ S e SR
*two ‘means; paired -t-test-and.;sample correlation’ cogfficient, P
*Bistribution + Définition; Derivation; Constants, Applicitioh—Tésting *
‘ofrequality of-bwosvarances.> Relationship-betweeh 1~ F ‘and “chi- -
~square: Bistributions. : : TS huidvs
Unitll i
Ihmryuiﬁslhnalinm?einﬂﬁsﬁmaﬁmﬂmﬁppt. ¥ Problénifor e i o .
‘BointEstimation; Eriterion-of 'ﬂ;@mthnﬂ_iﬁ?"(:Hi‘l'bii}séﬂﬁﬁh," LA A grtan g
Methods of Maximum. likelihood, Consistengy; Efficiency, Suffieieney). - =«
'MVUE. Method of moments. Interval. Estimation-Coricept, Confldence” S e s
Interval, Confidence Coefficient, Construction of Confidence Interval BREE T

for Population Mean, Variance, Difference of Population Means & :
Ratio of Variances for Normal Distributions. % I8 hours

. Unit-IV : ' :

Testing of Hypothesls: Simple, Composite, Null and Alternative  * : :

Hypothesis. Types of error, Critical region. BCR, "Neyman-Person's
Lemma for BCR, BCR In case of Biriomial, Poisson, and Normal and

Exponential Population. 18 hours
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Unit-V
Lugesamg!ttaﬂs-Tmngnfsmgienﬁan, Testing*
-of difference of means. and: proportions.- Nump;mn
- ‘Definition, Merits ‘& Limitations: Sign test fcrz*ﬁhﬁrsmnﬁle ‘and
"two-sample-cases; Run Test, Median test. -~ “ 5118 hous ;-

"REFERENCES AL e
1. “Groon AxM.- Gupta-M.K.,.Pas Gupr& Bx“{l@?*l]
+“Puntlamentals’ofStatistics;NVol. 1,"Wosld Press¢Caleotta. -
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3 #Mood - AM. ; #Graybill E.A “nndBoesD. 1 619‘!54)
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x4, < Frennd FEA2001) Mhmnﬁrﬁmmsﬂmm‘}mi
+gfhidia.
3. Gupta:§.Cx&Kapoor VK. : EuMameutnlmofMathmtmaI
#Statistics-Sultan’Chand-antkSons, New- Ee]hj
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+ 2. ssRohatghV.K: 61967) »Andnteoduction to Frbbabﬂltkamr}r
mwﬁmmsmm@mmw & Sens. -
3. .-Snedecor ®Werand Gochran=W.G (1967) r‘--rﬁrmtlstmal‘
“Methods; lowz State University Press,

4, ‘BPudewicz:E 1. &.Mista S.N. : Modern Mamamatical g, g

- Satistics, -Johm:'Wiley: and. Sons.

Paperl '
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i : Unit-1

_ Demographic -Methods. : Sources of demegraphic: data~
census, register, adhoc survey, hospital records: dam-:sgraphjc?
pmﬁ]cﬂ of Indian census. Measuretnent of mnahty-c'mde death. -
rates, Infant mortality rates, Death rato by cause, Standardized death
rate. Complete lifo tab!ﬁ-Cﬁmtmetmn and its main features,

. Mortality rate and probability of Relation between different -
.columns of life table, uses of life table and its. hmltatluns
‘Measurement of fectility - .5
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Crude birth rate, General fertility rate, Specific fertility rate, Total == * ~.ivip »n | o0
fertility rate, Gross Reproduction Rate, Net Reproduction Rate:  +% "« vsu wi Taesn, boee b
18 hours :
- Unit-IX
-Economic'Statistics: Index numbers:Defination; ApPlCAtionSBF: "= = st wsrpiinss w5
~index numbers, Price-velatives, Quantity & Valusitelatives) Binksandss « s, i
" Chain -Rela:ivessPrﬁhlﬂnsﬂinvnhiﬁd;immputaﬁﬂ'lﬁﬁmnﬂéi“ﬁﬁm Ber?® {0 56 455 iEL i bgan et oo
: ‘..3[éise-ﬂfmremgesq‘Shﬂq&mﬁeaﬂﬁ'ﬁeﬁhﬁ"&ﬁm&mﬁtﬁﬁﬂ%ﬁ A IR v b
ekiaspeyre's, -Paasche'ssand: Fisher'ssitidex. number eFests forindug = = < = Swmvs om0 0o
~«numbers. Consumenpricesindex. TR R e ks
' Ceo o BaitHT ; | ASERTE .
~<TFime-SerjessAmalysisxDefinition:&xitsl ifferentcomponientsy il -+ vt~ il i, v R
“alustrationsy additiverandsmultipliestivesnodels: Bifferin EMIetlods o 7 #ianiianipge s e 1 T
%ﬂhﬁﬂaiIMDmn&mﬂufﬂmﬁmmﬁmg@ Hr ='-'_\u,ie1_.,';.‘fq}_11-:c‘?*'iap_.~_ et
sdidemerils. : - et f8ahours -
“Unit-FV e Sy
~EducationakStatisticss:Metheds:ofistandardization ofscalesaiid. - A5 n i, i
Jutmler»smms,&chms.:*ﬁtandamms,.Eemm!ilc-sémc;:iirfhiﬁ-"‘- R i e Y, 1
_«gnnzm@uotienkﬂttitsgMﬂMﬂ:hﬂhﬂnmﬂﬁﬁﬁl}ﬁ'ﬁﬁéﬂ{ﬂbﬁs‘- AL PR AR e
«ielinbility of Scores.anditheirdetermination. -+ SIS ARGERE: - T AL AR A

“UnieV iy
'{Siﬂ‘lﬂiﬂ&h&uﬂi[}tﬂﬂnﬁﬂ!ﬂﬁmﬁﬁﬁﬂmj:ng'g“_:'cﬁ“m‘r&f-x e e e g
"kﬂﬂm“'m"tml'i&“mbﬁFWiﬁaw&ﬁrﬂﬂﬁﬁryuf}*- Rl g o - T T §
=cantrol chartsy controklimils subsgroupingsSummarpoPoutsFeoiitish - .7 Bl S R
.-amiteriﬂ;.EunhﬂhhrmMMthmmammmgP B
zﬁharts*,.Ganﬂapﬂ'nf&ﬂjwﬂaﬁ‘xﬁmﬁﬁt_pﬁ:, Chasts?for . 5 Tos Gl i .
atributes: Cumtmctihmhﬁﬁmﬁhwm-ﬁdﬁ?ﬁﬂfﬂ’[ﬁm‘rmﬁﬁis‘! 37 ARG g T AL g 1
.and-demerits. SO a8 hours :
- REFERENCES: d LmaRRL
I, Croxton F.E., Cowden DJ. (1969): Applied Generdl Statistics, = " LT e
Prentice Hall of India. _ : e Azt 8
2. Duncan AJ. (1974): Quality. Control and Industrial Statistics, -~ . &ov .o
Taraporewala and Sons. - e L
3. Goon A.M. Gupta M.K. Das Gupta. B. (1986): Fundamientalsof - [ St AT
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Universily of Rajasthan
Paper I, If

estion paper, 10(ten) questions wi ~SEFRRv= - Ty e 1T e
 ing 2 (Two) from each vnit. Candidates have to answer fivig:s + <% wif oo pi W
questions in all, taking not-more than one from eachiutijy, = +* ‘88 oe 10 n

Pnpﬁl‘l b 1 -
Statistical- Inference foie g Tired DA
. Unit-1 =
~Sampling-from a-distribution-::Gencept of statisticandsits'sams: £ 3 ga el o
. pIing-:disﬂ‘ihﬁm*ﬁampliugdisﬁhu%ﬁrmmﬁﬁﬂi@m‘ﬁhmmmw L P o e Bz o gt
-=ahd-Nogmal Etistribuﬁ.mﬁhiﬁquuﬂ@ismhuﬁmﬁmﬁmﬂmmﬁﬁm Y s POTNCR EN Y AV RT NN
5 mmﬁmﬁ,fC-‘-1F-.~-:Mndbr'&rﬁhwnemnﬁm{hwmﬂhﬁﬂ-‘?ﬁﬁouﬁ‘&ﬂ e R Py A e e
qpmni)-.aPmpliﬁatiﬂn&fﬁTﬂsﬁnENmmF'nhﬁmﬁamﬂmﬁ L
- -(@oodness of fit, Etl‘nﬁ:r_:gennﬁabhﬁ&;'llndepmdgnmnﬂ-a“ﬁﬁmﬁja Mrpbot . Do e e vt
“Yate's. correstion. = “TBediours
 Uhi-11 T
-t-Distsibution = Befinition of.Student .-t & Fisher's -¢:Statistic. - -~ - e
Rroperty and:Applications of t-distzibution for-testing-Single: mredn, "~ -+ 7. 20 e .
~difference . of-two> mcaus,-:nhsewad{mmp!ﬁ.enﬁehﬁonf=cﬁéfﬁﬁi&rit‘“-"-‘*--:_ RPN T
Paired t-test, F:Distribution D}eﬁn.itjmn,r.ﬁdean,-wanin'nmf&-,mﬁdg;fi R R B R o
-épplication: of Erdistribution- Testingrofeequality o f two variances, 5 -+ L R
Relationship between t, F and chi-squareDistributiensuwithout propfy: - .0 ... v, -
18 hours

Unit-XI1 ;
) ‘Fheory:-of: Estimation: ‘PﬂhﬁEﬁﬁmﬂliﬁlnﬂ:'Fmblgmghf‘nr';ijﬁfl L "
.Eﬁtim&ﬁl}ﬂ; Gﬂtﬂiiﬂﬂ'Ofwgmmimlﬂ‘fﬁnhhmﬂ,*eblmﬁx ap M oDy o ____.:\_-..‘:_'-'-. i i,
~-Efficiency; Eﬁfﬁnim’(-;:y}.-<M‘EE—IE;-#teth‘od,ufumunimaﬁdﬁhhlﬁﬁir g Lacl LA AT, PR
- ofMaximunttikelihood:daterval Estimation- Canﬁﬂenwrnwwaﬁff@ju-v:u--'_-t-:: T T Ol
‘mean, variance,. difference of meansand ratio of variancé§formomal = 1w o w1 L.
.populations, © 18 hours
Unit-IV
Testing of Hypothesis: Simple, Composite, Null and Alternative ="+ = = “
Hypothesis. Types of error, Critical region. BCR, Neyman-Persori's s 7« " v - o
Lemma (statement only) and its application. BCR in casg-of Bimp~ - v w2 & . .
mial, Poisson, and Normal Population, .18 houbs T F R am 1
Unijt-v : s
Large samplo test-Testlng of single mean, proportion. Testing of +--- - -4 _ -
difference of means and proportions, Non-Parametric Tests-Defmi-- -~ -
tion, Merits & Limitations, Sign test (for one sample and two samplg < -
cases) Run Test, Medlan test, : 18 hours .
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SCHEME OF EXAMINATION :
] _ Faculty Max. Marks | Min. Passing Marks
Arts 200 72 (Th.54 Pr.18) -
Science 150 54 (Th.36 Pr.18)

Paper T : 'N&menclatufe : Duration Max. M:!rk:s_r
: ' ' : Arts | Science

I Psychopathology : 3 Hrs. 75 50

IT - Psychological Statistics f ; | 3 Hrs. 75 i

T Practicals - L et MU0 T R |

NOTE:. - : '

i There will be three 'ﬁai:;:rs in Psychology. It will be common'fr:rr Arts

and Science. Each paper will be of 3 hours and would contain the

entire course content of the paper.

Section-A~  will ;::on'rairl 10 questions.of 20 words each. Each question will be of 1.5 marks
for Arts students and 1 mark fcr_ Science students, Thus, Part-A will be of 15
marks for Arts students and of 10 marks for Science students.

will contain 7 questions of 50-words each. out of which students are required

- Section-B
to attempt 5 questions. Each question will beof 3 marks for Arts students and
of 2 marks for Sc;ear:e students. Thus, Part-B will be of 15 marks for. Arts
e - i student and of 10 marlcs for SC.’IE‘-I’.ICE students.
Section-C  will contain 3 long questions each with intermnal choice.Each ‘questionswillbe . |

of 15 marks for Arts students and 10 marks for Sciefice students. Thus, Part-C
will be of 45 marks for Arts students and 30 marks for Science students.

(%4)



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

e

Affective Sympmms_. Biological, Psycho-Social, Socio- -Cultural Causes.

ARTS
. Section | No. of Questions Marks | Total |
A 10 1.5 15
B 5 (Outof 7) 03 15
o 3 (with internal choice) 15 45 |
. Total Marks 75 ]
4
SCIENCE :
= Section No. of Qﬁﬁﬁuﬁs Marks Total
A 1 01 10
B 3 (Outof 7) 02 10 _
B e 3 (with internal choice) ] 10 30
Total Marks | 50
2, Use of si_mpie. caleulator will be a!ldwad-.a statistical por&dns of ail papers.
Paper-I
Psychopathology ;
L. Lntmduatl’nn Meaning of Normality and Abnormality, Characteristics of Abnonnal
Behaviour; Latest ICD and DSM Classification Systems.
: #2. " Psychological Assessment: Clinjcal Interview; Diagnostic Tests- - Intelligence,
' Neumpsychulugmnl Persﬂnahty- Behavioural and Budlly Assessmcm
3. S}rmpmmatu!og}r and Etiology of Ahnmmai Behavmur Cngnitwe. Conatwe a.ud




g ’ Section-B

4. Anxiety Disorders : Nature, Clinical Picture and Types: Generalized Anxiety and

Panic disorder, Phobias and Obsessive Compulsive Disorder.

5. Somatoform and Mood Disorders : Nature, Clinical Picture and Types of Somatoform
Disorders: Conversion Disorder and Hypochondriasis; Mood Disorders: Depression

ahd Bipolar Disorder..

' rﬁ._' Substance-Related Disorders: Substance-Use and Substance-Induced Disorders:

- Alcohol-Related,  Nicotine-Related and  Sedative-Hypnotic/Anxiolytics-Related
Digorders. : ;

Section-C
7. Schizophrenia : Nature, Clinical Picture,and Types.

8. Clinical Intervention: PSychaaualytm and Ps}rchud}fnmnm Tha:rap}r. Cugmuw: and
Behaviour Therapy and Client Centered ‘Iherapy

9 Mental Hcalth: Meaning and Lﬂumponmts: Factors Influencing Mental Health,
~ Measures for Promoting Mental Health.
/ -'Buoks‘Recmnmen‘ded:
Sarasan LG and Sarason, B.R. {2’0@5) Abnormal Psycimjugy Dcm: Pearson

: Ea:luc&tmn

“e . Lamm, A. (1997) .ﬂ;ﬂ'ﬁduﬁﬂﬂ#ilﬁ i’mpat_hela_gy N.Y. E;Tage,
L Buss, A.H. (1999) Ps;rwop.nthniag}r. N.-Y‘_. John.Wiley.

I TR Rig {2-‘.]1]2) smgfres SR AR f’ﬁﬁ AdeE
eram%’rm :




-
rPaper-IT
Psychological Statistics
Section-A
5 Introduction : Nature and Scope of Statistics and Psychological Data; Application of
Statistics in Psychology; Nature and Levels of. Measurement - Categorical and
Continuoys Variables.
k2 Frequency Distribution : Drawing of Frequency Distribution. Bivariate Frequency
Distribution, Graphical Representation of Grouped Data-Histogram, Polygon.
- Measurentent of Céntral Tendency : Purpose and Types; Characteristics and
Computation of Mean, Median and Mode.
Section-B .
4. Measures of Variability : Concept and Uses; Characteristics and Computation of
Range, Quartile Deviation, Averag‘@'bc}riatiun- and Standard Deviation.

R Correlation : Concept and Types- Pearson’s Product Momemt Correlation (for
Ungrouped Data by ﬂssumé_d Mean and Actual Mean); Spearman’s Rank Qrder
Correlation. '

6. Hypothesis Testing and Inferences Making : Populatipn and Sample, Types -of
" Sampling, Standard error of Mean, ‘t' test {Ina;flepaﬁdehl-'gmup}. Interpretation of ‘t’
values, levels of Significance. : :
Section-C :
A e el : ot
s 7 Non Paramietric Tests: Natute and Assumptions of Distribution-free Statistics; Chi-
T Sopere; Bgual Probability, 2 x E.Contingen.cy Table; Mcqﬁlian Tests. - i e
8. ANOVA: Purpose-arid A.ssumptions ol ANOVA. One way ANOVA
9. Computer Analysis; Preparation of Data, Uses of SPSS. :




“

b ]

Books Recommended:

o

* ©  Broota K.D. (1992): Experimental design in behavioural research, Wiley Eastern,
New Delhi.

- Minimum E.W, King B.M. and Bear. G. (1993): Statistical Reasoning in Psyclmlng}f

and Education, New York, John Wﬂc}r

Siegel. S. (1994): Non-parametric Statistics, New York, MCGraw Hill.
+  FRE TED. : iR @ e, sm, ReqRasafer |

Paper-III:
Prae!icals

1. . Assessment of Mental Health.

. 2. Assessment of State and Trait Anxiety,

3 Measurement of Depression.

g - Measurement of Coping — Styles.

- 5. - Assessnient of Family Pathology.

6. ~ Word - Association Test

2 Eight-State Questionnaire. ' '

& * Stress: Measurement and Analysis of Group Data (Mean and Median)

. 10 : Stress: Measurement anaﬁ;ia‘]}ﬁ;of Group Data (t' téstiw LI

g
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12,  TEXTILE-CRAFT

SCHEME:
Duratlon Max mark Min mark

1. Theory: Paper-i 3Hrs 30
Paper-li 3Hrs ©~ 30 22

2. Practical: Paper-| 6Hrs 35
Paper-Ii BHrs 35 25

3. Submission: Paper-| 35
Paper-li 35 25

s Syllabus (Theory):

Paper-1: Weaving Theory :

Yarn numbering system (Indirect and Direct)

Yarn Twist, Balance of fabric

Methods of fabric construction

Types of loom- Shuttle & Shuttle less

Preparation of Warp and Weft for weaving

Draft, Peg plan, Weave, Repeat, Design

Derivatives of Plain weave-Rib and Basket

Derivative of twill weave- Regular, irregular, Left hand, Right hand,
Pointed and curved twill

Fabric defects, Selvedge, Types of Selvedge’s

6T




Paper-ll : Dyeing Theory:

Types of fabric finishes: Mechanical & Chemical
Stages of Dyeing (fibre, yarn & fabric)

Wool dyeing and silk dyeing

Dyeing machines- Jigger and Winch_dveing machine
Difference between dyeing and printing

Steps of printing- preparation of cloth & colour
Methods of Direct printing- Block & Roller printing

Thickeners and types of thickeners

Practical (Paper-1&iil)
1. Batik (samples)
2. Weaves samples using coloured paper stripes
3. Block printing (samples)
4. Stencil printing (spray)
3. Concept of resist and discharge printing
Design development for practical:

Table cover, pillow cover, using block printing.




. Prokaryotic geno oxpression (hw, ils, trap, mmbolﬁmpm,bn}m o

13 BIIWEGHNGLGGY o
‘Scheme : Ry T e T
~Min; Pass Marks : 3!5 TR mmﬂrﬁrﬁﬁfﬁﬁo‘-
_Paper-I 3 hmﬁqmtmu M Marky
| JPareﬁﬂ C o 3brddunation - DYEReNfhac - _,iﬂ

- Praetieal Mmhhﬂm.,w ~5dits.: duration mﬂw_ . J
”‘"Papevwf B:bphmh&&ﬁMWBm;ogy Hﬁmﬁwﬁ 1"1‘5

“Sedtion —A © el ama N
i : S j'_:*mahfw.ﬁfp&ﬂ

: ! 2 sy P 'I*Wr'uﬂvtm
,%.iﬂahamchargmnmﬁﬁﬁﬁgwy@tumjmmﬁuaﬁ%%‘ﬁﬁ' ;

: “iEh;emai m&ﬁ&gﬁﬁ&iﬁa&ﬂu&mhmuﬂu!a&ﬂﬁé@% BRI e oy .»-Lm e 2
crystallographysaiiiiNMR. - S e i{?"r“ﬁ{!ﬂ‘ :
ﬂwﬁlspmhnmwémﬁmfeﬁumn¢m, atﬂrrﬁéaufozpﬂ‘m“&-*ﬂ?% T T ey
SR, "Raman-speetra, : R s e S
MmLmﬂha&uﬁnm%mﬁmﬁWameﬁWwww S A ,,i T
whire : Wlitrasound;: Eliw,%my. CAT smﬁﬂew ) s‘r‘::::? e § Sy, b
-NMR imaging. Ref T gy
*-Sﬁ“ﬂn . ; g‘t'?r"ﬁ"’. e

“Molecular bﬂ:ﬁﬂfﬂlﬁ@ﬂkﬂﬁhﬂw&ﬂm DNA mﬁlmimmbaﬂpﬁ o) o LT -gnxr;*-:_’-_;‘f:ﬁ::ﬁ;&;-i-:mﬁ- E

- -prokaryotes and-eukiyotes: : o RS e R

~ DNA- mmhmaﬂmmi‘neulax ‘mechanisms in. pmkhqrat.ﬁwmm i m
cukagyot, B W

-[nsertion elements and iranspons, ' ralpd MR, ot vms.
Structure of prokaryotic-genés. AL gl o IR
Prokaryotic trenseription, - -
Prokaryotie Translatlon,

Sectlon —~ C iy L
Structure of ¢ukaryoﬁa genes, . . . e e o L
-Eukaryotlo traseription, i, L e
Eukaryotlo Translation,” | + ; P e

r:'m; I‘rflg_-ufﬂ it rf'

ST ey e, ‘a:r&'“’-“f:"r"p\ﬁ Syt
; “msr;.-...q.. gq-‘wq:in&w’i

_Mtr,u sk -e;t"(-.ﬂ‘*

el Ermnﬁ ;

Ry L e T




Euhquotm genn bxpmamn h'msmptron ﬁntum‘fe:cpr s waﬁwms‘w i€=‘mﬁmq‘s{ ?'

Gene expression in yeast. - Sy Ry P e ;.'-.-;k
 Gene:expréssion:i mprpmmmpmsa%rm f*w SRS ﬁﬁwagm-fw, s L,
. - Gene mrgafn*tzurinm arid-expression in- mztﬁhoﬁdﬂaéﬁrfhﬂy-n “dided %ﬁm ‘ii* eﬁf-ﬁﬁm

- hioroplasts::: C e )

‘_“*ENF mm‘mm@hﬂeﬁﬁgﬁw ‘6xpression. ‘Tt o g .-.ﬁsf e @q;smgm 7
»3 *Emlapmnﬂm eHyironiiEnt: wwhﬁmoﬁgewmm mwmm %w a5 ghi‘em
b BIS&MH o = . ‘ir 4-'_..'&‘:. u~

-@pemlhﬂmmﬂmﬁmﬁ&wmmm Ny *".mﬁmmﬁm

. ; ; '_ Rpoambmﬂnm‘mml@' *Max, Maa@sgm wﬁmm s‘-*‘#; A
WP o DT “¥Settlon — A Uy, o
L ' 'Ehmlmﬂlﬁnﬁ'ﬂﬁ'ﬂlﬂm’*ﬂn& m‘u'.riumt}r lﬂﬁng wntmuhmﬁmmw et ﬁ-%mm,; @hn,; wi“&; -
""‘3"{3'1- d e o ﬁ*“l’ﬁ t‘ﬁ“w : : .
S e T e,
e R ”@dgn%ﬁfdwmﬁivmmﬂmmm&stcm
' ' sEffectors :mechanims.
R e iy = Immuh:tydoanf&tmua,ﬂﬂdmmag “vacéines. wiE
T A -° “Section - B S @eie N )
Histuq»dwalomﬁfﬁmmm!m The natural-vsr.frrtﬁ:jfd @vﬁmsn S 8
i --animakeells, b igle 7L gt iR
3 ,l : Membalmmpahﬁhmﬁﬁammkﬁlh Snnurahngnaturalieﬁuﬂmpfﬁ*c%"wwﬂﬂﬁ'» L a...wm ARy
G £ for-growinganimak.péll, . - gl . Y
FORCE e e IR Imwmmmnﬁmmﬁﬁacﬁm‘af the sserum, - Ariesinen ol AN s 4 w,#.- kL
: AL e Primary cultures.: mwhﬂmgp depmdcnca of : grm?trp Hmmf* -‘km”hth-ng"- B, XL ¢
--anchorpge dependent cells. . Ry Dbt B, : St
Secondary cultures.. Teansformed animal- cells +1E§Iabll3hﬂik o & “%'*,< LT L A8 :,-,1-:;_. o W 4
. continous cell lines. . = - RV e I VT LSOV : iR
Commonly used animal cell lines—their uﬁgm and chmi:ten;&gw ek awimw ,-*.,;H B e R PR
Growth kinetics of cells in culture, 3 FG L F BB iy .
S Application ufammﬂlnn" uultum ﬁ:rshldmmgﬂmexprmhn'w*m m*i-s 4&?1 vZ‘ R fé&&r o vl
¥ @ -0 < » Organcullure ' -.: s SRR T > L
' —Transfixion-of apimal wll &!ﬁgtabl‘amukm H}!;Tvmmﬁm f L2 R Hdhn f_:'i‘:dﬂ,?_x‘.ﬁh.-fv.:?’m_ led e d
— Antibiotic resjstance ete. - w,aﬂ-anec s
- Cell fusion : ‘lhnspfantatmn ofl:mﬂ;mlwﬂx Diﬂh‘ﬂi'hahm-:)f A ap¥ r_,gs,fn-,-»‘ s
. cells. __ 5 :
) - . ’, "
B
k] = x i rr; L




CEN

. L3
5 .
[
[N
-

o rﬁpplzmmnﬁdmmg’mgm&wa&m Hmm
- 3 -'-I‘ if
- studying genesloeation of strue et Bk "
: .-qﬁmmdmb:gian&mpwm“ﬁwmwwmlmhWﬁ*w : wg"""?"'."wfﬁf':'*

e wbmmchnnlwhmm:mﬁpmmmﬁnmﬂ
“Geneclonipginmédicine -fBlmnnacpu

S .'ff,@ﬁa?ﬂﬁ’%?fgfé} A

ks .;ﬁ?MWW
i e T s Tt iy
mm*pmﬂmﬁﬁ W ,mg ﬁwwm i

“w.specificsgane, .. Wﬁﬂfmw‘ﬁﬁf&h sy ,x,ﬁmm e

IgTy-genes-indrestaretpsiind i s 'u. , 3
onedegeney e vy e ’rihe#‘iﬂﬁ'. g oy
ticakcompotiids; artifcaks 55y s il i ;
Cﬁnsnostrcnggmm SRS :,,,,,,,ﬁfm«u i ,,,m.&
1",':XMM{' Sﬂ:. Lot

“mﬂﬁw%wmmmbimmamm;
Pmchml «Easm unxthmrpqy]




