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B.Sc. Part - 1T Examination

1. Change in Statutes/Ordinances/Rulos/Regulations/
Syllabus and Books may, from (ime 1o time, be CONTENTS

made by amendment or remaking, amd o ¢indidate
‘ ' - 1 b PAGE NO
shall, except in so far as the University delermines

otherwise comply with any change that applies to Subjects English Hindi

years he has not completed at the time of| + Schemeof Examination

change.The decision taken by the Academic Distr'ibution of Marks 4
Council shall be final. Qualifying Course (Core Subjects) :
- J 1, Physics/‘lﬁﬁﬁ e 6 12
- 2. Chemistry/x8mEa A 19 26
' " A 3. Mathematics/TfUrd 34 37
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’ 7. Environmental Science 71 73
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B.Sc. PART-II EXAMINATION
(10 + 2 + 3 Pattern) "
' DISTRIBUTION OF MARKS
S,  Name of the No. of D
No. Subjects/Papers P:p:rs uration m::iu lh"all.l.
Marks

Optional subjects : (Any three of the folowing subjects to the restrictions as
mentiorned in 0.200 B-1)

1. Physics Paper-I  3hrs. 30
Paper-Il  3hrs. _50} 150 54
Paper-IIT  3hrs. 50
Practical 3 hrs, 75 27 |
2. Chemistry Paper-I  3hrs, 50
Paper-1!  3hus. 50} 150 54
Paper-IIl  3hrs, 50
Practical 5 hrs. 73 27
3. Mathematics Paper-1  3hrs, 75
Paper-1l  3hrs. 75} 225 81
Paper Il 3hs. 737 ... -
Botany ... Papord s 50
Paper-It  3hum. 50} 150 54
Paper-[Il 3hss. 50
Practical § hrs, 74 27
5. Zoology Paper-I  3hrs. 50
Paper-1I  3hrs. 50} 150 354
Paperll 3rs.  50¢
Practical Shis. 75 27
6. Geology Paper-1  3hrs. 50
Paper-1II  3hrs. 50} 150 54
Paper-111  3hrs, 50
Practical 5 hrs. 75 27
7.  Environmental Paper-I  3hrs. 50
- Science Paper-II  3hus. 50} 150 34
Paper-IlI 3hrs. .50 '
Practical 5 lus. 75 a7
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Additional Optional Subjects :

1.  Textile Dycing Paper-1  3hus. 50
and printing Paper-II  3lrs. 50} 150 34
Paper-fll  3hrs. 50
Practical 3hrs, 75 27
2. Live Stock and Dairving Paper-l  3lus.” 75
.+ 150 54
Paper-IT  3lws. 75
Practical  Shurs. 73 27
3.  Garment Production & , Paper-I  3hrs 735 i
Export Management Paper-Il  3hrs. 75} 150 34
Practical Shrs. 75 27
Vocational Subjects. :
4. Computer Application Paper-1  3Mrs. 75 s
paper-l 3hs. 75 [ Y
Practlical  5Shrs. 75 27
SCHEME OF EXAMINATION

The Number of Papers and the maximum marks for each paper together with
minimum marks required for a pass are shown against cach subjects sepa-
rately. It will be necsssary for a Candidate to pass in the theory part as well
as the practical part of the subject of a subject/Paper whercver prescribed
scparately. Classification of successful candidate shall be as follows :
of the aggregate candidate shall be as follows :
First Division 60% } (a) Part-I Examination
Second Division 48%} ] {b} Part- Il Examination

(c) Part-III Examination

All the rest shalt be declared to have passed the examination, if they obtain
minimum pass marks each subject viz. 36% no division shall be awarded at

the part-1 part-II examination.
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B.SC. PART 11 PHYSICS EXAMINATION

Scheme of examination:
Three Theory Papers Min. Pass Marks 84 Max, Marks {80
Paper-1: Thermodynamics and 3 hrs. duration 80 marks
Statistical Physics
Paper-1I: Electronics 3 hrs. duration 30 marks
Paper-III; Optics- 3 hrs. duration 30 marks
Practicals 5 hrs. duration Min. marks 27 Max. marks 75
Note: There will be two experiments of 5 hrs. Duration, The distribution
of 75 marks will be as follows:

Two experiments (one-from cach group) each of 25 marks » . 50

Viva - I5
Record - 10 *

Total - 73

PAPER - | - THERMODYNAMICS AND
STATISTICAL PHYSICS
Duration : 3 Hrs. Max.
Marks : 50

NOTE - Question pitper will have three part viz. Pant-A (10 marks). Pant-
B (10 Marks) and Part-C (30 Marks). Students arc required (o answer, all
ten very short (ype questions (20 words each) in  Pari-A. Each question
carry cqual marks.

Part-B, answer all five short type questions (50 words cach). Internal
choice has been given te cach question. Each question carry equal marks.

InPart-C, candidates are required to attempt all three essay type questions
(400 words eachy). Inicrnal choice has been given to each question. Each question
carty equal marks.

Unit - I
Kinctic Theory of Gases

The Distribution of molecular velocities : distribution law of molccular
velocities. Most probable. Average and RM.S. velocities, Energy distribution
function, Effusion and molecular beam. Experimental verification of (e
Maxwell velocity distribution, the principle of cquipartition of cncrgy.

Transport Phenomenon : Mean free path, distribution of ftee patls.
Coeflicients of viscosity, thermal conductivity. diffusion and their interrelation.

Thermodynamic Interactions : Thermal inleraction. Zeroth law of
thermodynamics. System in thermal contact will a heat resernvoir (canonical
disiitbse i Eneray fluctintions. Entropy of o svstem ina Licat bt Helmholtz

.
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free energy, adiabatic interaction and Enthalpy. General interaction and first
law of lh‘crlﬁod_\'mnuics. Infinitesimat general interaction. Gibbs {ree encrgy.
Phasc transitions.

UNIT-I}

Clausius-Clapeyron equation, vapor pressure curve. Ilcat engine and
efficiency of enginc. Carnol cycle, Thermodynamics scale as an absolute scale,
Maxwel! relations and their applications.

Production of low tcmperatures and applications : Joule Thoimson
expansion and J.T. cocflicicnts for idcal as well as van der Waals gas. Porous
plug experiment. Temperature inversion, Regencralive cooling. Cooling by
adiabatic demagnetization. Liquid Helium, He-I and He-IL Super fluidity.
Refrigeration through helium dilution. Quest for absolule Zero. Nernst hcat
theotrem.

Classical Statistics : Validity of classical approximation. Phase space,
Micro and Macro states. thermodynamic probability. relation between entropy
and thermodynamic probability, Monatomic Ideal gas. Barometric cquation

Unit ~ 11

Specific heat capacity of diatomic gas, Specific heat capacity of solids.

Quantum Statistics : Black bodv radiation and failure of classical
statistics. Postulates of quantum statistics, Indistinguishibility, Wave function
and exchange degeneracy. a priory probability. Bose Einsicin statistics and
its distribution function, Planck distribution function and radiation lonuula,
Fermi Diarc statistics and its distribution function. Contact Potential.

" Thermionic emission. Specific heat anomaky of metals. Nuclear spin statistics

(ortho and para hvdrogen).

Refcrence Books :

1. Berkeley Physics Course Vol V-Statistical Physics.
Reif-Thermodynamics and Statistical Physics

Loknathan and Khandclwal-Thermodynamics and Statistical Pliysics.
Scars-Thermodynamics Kinetic Theroy of gascsand Statistical Physics.
Kittle — Tiicrmal Physics.

PAPER - II - ELECTRONICS

Duration : 3 Hrs. Max, Marks : S0
NOTE - Question paper will have three part viz. Part-A (10 marks). Part-
B (10 Marks) and Part-C (30 Marks). Students arc required 1o answer, all
ten very short type questions (20 words cach) in Part-A. Each question carry
equal marks.
Part-8, answer all five shorl type questions (50 words each). Internal
choice has been given to cach question. Each question carry equal marks.
In Pan-C, candidates are required 1o attempt all three essay type questions

o
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(400 wordseach). Internal choice has been given 1o onoh quos iy “

carry cquat marks. e T e
Unit - 1 it 1 T
Circuit analysis : Networks some important dcl'lnlllnl'll. Iﬂ' and ﬂl.l
equations bascd on DC and AC circuits (Kirchhof™s Laws), . i

Four terminal networks : current voltage conventions, apon, #lbﬂ and
hybrid parameters of any four terminal network, Input, output and mufual
independence for an active four terminal network. :

Various circuits theorems : Superposition, Tlicvenin, Norton,
reciprocify, maximum power transfer and Miller Theoreims, ,

Semi-conductors : Charge densities in N and P materials, conduction
by drift and diffusion of charge carriers. PN diode equation. capacitance effects,
nature of charge carriers by Hall effect,

Unit - I

Rectifiers: Half wave. full wave and Bridge rectifier. calculation of ripple
factor. efficiency and regulation. Filters, series inductor, shunt capacitor, L

.scction and = section filters.

Voltage regulation : Voltage reguiation and voltage stabilization by Zener
diode. voltage multiplicr.

Transistor and transistor bias circuits: Notations and volt-ampere
characteristics for bipolar junctions transistor. Concept of 10ad line and
operating point, Hybrid parameters.

Usc of transistor as amplificr : CB, CE, CC configurations and their
equivalent circuil, Analysis of (ransistor amplifiers using liybrid paramcters
and its gain frequency response. Cascade amplifiers, basic idea of direct coupled
and R-Coupled amplificrs. Differential amplificrs,

Nced of bias and stability of Q Point : stability factors, various typcs
of bias circuits for thermal bias stability. Fixed bias, collector to base feed
back bias and four resistor bias.

Amplificr with Feed back : Concept of feed back, positive and negative
feed back. Voltage and current feed back circuits.

Advantages of negative feed back ; Stabilization of gain, Effect of
ncgative feed back on oulpul and input resistance, Reduction of nonlincar
distortion, effect on gain-frequency response,

UNIT-III :

Oscillators : Critcria for sclf excited and self sustained oscillators circuit
requirement for build-vp of oscillation. Basic transisior oscillator circuit and
its analysis: Colpitts and Hartley oscillators. R-C Oscillators, crystal oscillators
and its advantages.

Field cffect transistors and logic clreults ; Junction Ficld effect transistor
(JFET}. circui{ symbols, biasing and volt-Ampere relations.
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Logic Circuits : Transistor as a switch, logic fundamentals, AND, OR,
NOT NOR NAND, XOR gates. Boolean algebra, De Morgan’s theorem,
positive and negative logic, logic gates circuits realization using DTL and TTL
logic., Simplification of Boolean expressions.

Reference:

1. John D. Ryder, Electronic Fundamentals and Applications.
Prentice Hall of [ndia Pvt. Ltd. New Delhi.

john D. Ryder, Engineering Electronics : Mc Graw Hill Book
3. Jacob Millman anc Christose Hailkias, Integrated ERctronics

Analog and Digital Circuits and systems, Mc Graw Hill Lid.

4. Albert Paul Malvino, digital computer electronics, Tata Mc Graw Hill

Co. Ltd. New Delhi

PAPER - III - OPTICS

Duration : 3 Hrs. Max. Marks : 50

NOTE - Question paper will have three part viz. Part-A (10 marks), Part-
B (10 Marks) and Part-C (30 Marks). Students are required to answer, all
ten very short type questions (20 words each) in  Part-A. Each question
carry equal marks. '

Part-B, answer all five short type questions (50 words each). Internal
choice has been given to each question. Each question carry equal marks.

In Part-C, candidates are required to attempt all three essay type questions
(400 words each). Internal choice has been given to each question. Each question
carry equal marks.

L

Unit — 1

Fermats Principle : reflection , refraction

Gencral theory of image formation : Cardinal points of an opticat
system, general relationships, thick lens and lens combinations, Lagrange
equation of magnification, telescopic combinations, and telephoto lens and
eye pleces,

Aberration in images : Chromatic aberrations, achromatic combination
of lenses in contact and separated, Monochromatic aberranions and their
reductions.

Interference of a light : The principle of superposition, two slit
interference, coherence requirements of the sources, optical path retardations,
lateral shift of fringes, Rayleigh refractometer and other applications. Localized
fringes; thin films, applications for precision measurements for displacements,
Newton’s ring.

Unit - 11 _

Haidinger fringes : Fringes of equal inclination. Michelson interferometer
it's application for precision determination of wavelength, Wavelength
difference and the width of spectral lines. Fabry Perot interferometer and etalon.
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Fresnel diffraction : Half periods zones, circular nperturs, Clroular dlgﬂ:
straight edge, rectilincar propagation of light, cornu’s spiral, wone plll.. phm
reversible zone plate.

Fraunhoffer diffraction : Single slit, double alit, n #t, IMIwy
distribution, Plane diffraction grating, reflection grating, con¢ave gra
different mounting of grating, Resolving power, Reyleigh critorlon, resolving
power : telescope, grating, prism.

Unit — [T

Lasers and Holography : Spontaneous and stimulated cmiaslon, density
of states, Einstein’s A and B coefficients, Ratio of stimulated to spontaneous
transitions in a system in thermal equilibrium, Energy density of radiation as
a result of stimulated emission and absorption, Condition for amplification,
Population inversion, Methods of optical pumping, Energy level schemes of
He-Ne and Ruby lasers, working of a laser source, Special features of a laser
source and their origin. Tunable Lasers (Qualitative discussion only}

Basic concepts of holography, construction of a hologram and
reconstruction of the image.

Polarization of light : Meaning of polarizztion, polarization by reflection
: Brewster law, polarization by refraction through “Pile of plates”, Laws of
Maius, Phenomenon of double refraction, uniaxial and biaxial crvstals, Huygens
theory of double refraction, the ordinary and extra ordinary refractive indices.

Production and Analysis of Polarized Light : production of plane polarized
light, the Polaroid, Nicol prism, analyzer and polarizer, double image prisims,
quarter and half wave plates, production of circularly and elliptically polarized
light, rotation of plane of polarization, origin of optical rotation in liquids
and in crystals. Specific rotation, Polarimeter (Laurent and biquartz)
Reference Books :

Principle of Optics by B K Mathur

Optics by D P Khandelwal

Introduction to modern optics by A K Ghatak (Tata McGraw Hill}
Optics by Brij Lal and Subramanium.

An Introduction to Modern Optics by G R Fowels

Optics Physics by Lipson and Lipson.

Essentials of Lasers by Allen.

PHYSICS PRACTICALS

Duration: 5 hrs Min. Pass Marks 27 Max. Marks 75
In addition to the experiments listed below few more experiments may
be set at institution level, at par with the Standard of B.Sc. Part 11. Total number

Mo R .

of experiments to be performed by the students during the session should be.

16, selecting any eight from each section. In examination two experiments
are to be performed taking at least one from each section. The lab tutorials
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arc tobe done in lab. classes, so that these may be applied in regular lab work.
’ Scction -A
1.  Study of adiabatic expansion of a gas or Determination of” g ratio of
two specilic heats of a gas by Clement & Desorin's method
2. Study of conversion of mechanical energy into hoat.
3. Study of temperature dependence of 1olal radiation.
4.  Apptication of resistance therinometry : Determine melting point of wax
using platinumn resistance thenmometer,
3, Application of thermo emf: Plot thermo emf Vs temperature and {ind
the neutral temperatur¢ and an unknown temperature,
6. Conduction of heai through poor conductor: Determine thermal
cenductivity of a poor conductor by Lee” 5 method.
7. Experimental study of probability distribution for a two option system
using a coloured dice.
8  Determunation of velocity of sound. using CRO microphone, speakers
by standing waves.
9. Study of dependence of Velocity of wave propagation on linc paramcters
using torsional wave apparalus.
10. Study of variation of reflection cocfficicnt with nature of tenmination using
torsional wavc apparatus.
11. Study of interfercnce with two coherent sources of sound.
12, Determination of wave length of monochromatic light and refractive index
of given liquid by Newton's ring.
Section B
1. Determination of principal points of a combination of lenscs.

2.  Use of diffraclion grating, {ind ‘1" and its resolving power.

3. Dectermination of resolving power limit of resolution of a telescope and
study of various eve pieccs. (any two)

4. Polarisation of Light by reflection verify Brewster’s law &. law of Malus

S, Study of optical rotation of planc of polarization of sugar. Using
polarimeter.

6.  Siudy of interference of light with biprism and determine ‘I° |

7. Uscof Michelson’s interferometer and delermine dl, ‘b for sodium light.

8. Usc of F.P. ctalon to determine ‘I’ for sodium light.

9. Sindy of laser as 2 monochiromatic source with reference to interference.

10. Study of laser as a monochromatic source with reference to diffraction

11. Declermination of dispersive power of prism material with the hclp of
spectrometer.

Computer Programming (Any Six)

1. Calculation of days between two dates of a vear.

2. To check if triangle cxists and the type of the triangle
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3. To'find the sum of the sine and cosinc scries and print out tho curves
4. To solve simultancous cquations by elimination meihod. _
5. To preparc a mark list of potvnomials :'*'
6. Fitting a straight line or a simplc Curve to a glven data

7. Convert a given integer into binary and octal systems and Vice veréa
8. Inverse of a matrix

9. Calculation of days between two dales of a year,

10. To check if triangle exists and the type of the triangle

11. To find the sum of the sine and cosine series and print out the curves
12. To solve simultancous equations by elimination method.

13. To prepare a mark list of polynomials

14. Fitting a straight line or a simple Curve to a given data

15. Convert a given integer inio binary and octal systems and Vice versa
16, Inverse of a matrix

Text and Reference books

1. Ryj Kummar - Practical Physics.
2. Gupta Kumar - Practical Physics.
3. D.P.Khandelwal - Manual of Practical Physics (Alka Publication, Ajmer)
4. Prof. Saraf - Physics through experiment.
& Practical Physics by CBH Jaipur. '
6. Practical Physics by RBD Jaipur.
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Reference Books:
i, Berkcley Plivsins Cnnrge Wnl Va-Statistical Physics.
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Reif-Thermodvnamics and Statistical Physics

Loknathan and Khandelwal-Thermodynamics and Statistical Physics.
Sears-Thermodynamics Kinetic Theory of gases and Statistical Physics.
Kittle — Thermal Physics.
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qRfaeh waele : gaffaer A srauROn, YT vd ST AT,
Areera aer TRy AR aRue), FURHG  GAFaE §RT A 31 e,
wonwd TR @1 frfa vd Fraeh gt o e, enere gafia

TR 3 AR 1 =LAV, FoTeTd Al &7 angfa srgfdan

UHIY |
TOIE -3

aifors : Taa: sefer vd W PRfa Qo B ol srars 7R,
I ciforex fera atuer wg faveryy, Sifede qen gdel Afers, R-C
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Reference:

1. JohnD. Ryder, Electronic Fundamentals and Applications Prentice Hall
of India Pvt. Ltd. New Delhi.

2. John D. Ryder, Engineering Electronic : Mc Graw Hill Book

3. Jacob Millman anc Christdse Hailkias, Integrated Electronics Analog
and Digital Circuits and systems, Mc Graw Hill

4. Albert Pawl Malvino difital computer electronics Tata Mc Graw Hill Co.
Ltd. New Delhi
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SCHEME B.SC. PART- 1I EXAMINATION

Scheme:

Paper Duration Max. Marks Min. Pass Marks
Paper! 3 lus. 50 18

Paper II 3 hrs. 50 18

Paper [II 3 hrs. 30 18
Practical 6 hus. 73 27

Total Marks 225 - 81

Note: Each theory paper is divided into three independent units. The ques-
tion paper is divided into three parts Part -A, Part -B and Part -C. Part A (10
marks) is compulsory and contains 10 questions (20 words) at least three ques-
tions Trom each unit. cach question is of one mark. Part —B (10 marks) is
compulsory and contains five questions at least one from each unit. Candidate
is required to attempt all five questions. Each question is of two marks (50
words). Par —C (30 marks) comains six questions two from each unit. Candi-
date is required to attempl three questions one from each Unit. Each question
is of ten marks (400 words).

PAPER I INORGANIC CHEMISTRY

Time:3 Hours Max, Marks:50
Unit X
A. Chemistry of Elements of First Transition Serics

Characteristic properties of d-block elements.

Properties of the elements of the first transition scries, their binary com-
pounds and complexes illustrating relative stability of their oxidation states,
coordination number and geometry.

B. Chemistry of Elements of Second and Third Transition series

General characieristics, comparative treatment with their 3d-analogues
in respect of ionic radii, oxidation states, magnetic behaviour, speciral proper-
tics and stereochemistry.

Unit II
A. Coordination Compounds

Werner's coordination theory and its experimental verification, effective
atomic number concept, chelales, nomenclature of coordination compounds,
isomerism in coordination compounds, valence bond theory of transition metal
complexes.

B. Chemistry of Lanthanidc Elements

Electronic structute, oxidation states and ionic radii and lanthanide con-

traction, complex formation, occurrence and isolation, lanthanide compounds.
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C. Chemistry of Actinides
" General features and chemistry of actinides, chiemistry of separation of
Np, Pu and Am from U, similarities between the later actinides and the later
lanthanides.
Unit III

A. Oxidation and Reduction

Use of redox potential data-analysis of redox cycle, redox stability in
water-Frost, Latimer and Pourbaix diagrams. Principles involved In the ex-
traction of the elements.
B. Acids and Bases

Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis
concepts of acids and bases.
C. Non-aqucous Solvents

Physical properties of a solvent, types of solvents and their general char-
acteristics reactions in non-agueous solvents with reference to liquid NH, and
liquid SO,

PAPER I ORGANIC CHEMISTRY

Time:3 Hours Max. Marks:50
Unit I
A. Electromagnetic Spectrum: Absorption Spectra )

Ultraviolet (UV) absorption spectroscopy- absorption laws (Beer-Lam-
bert law), molar absorptivity, presentation and analysis of UV spectra, types of
electronic transitions, effect of conjugation. Concept of chromophore and auxo-
chrome. Bathchoromic, hypsochromic, hyperchromic and hypochromic shifis.
UV spectra of conjugated enes and enones. Infrared (IR) absorption spectros-
copv-molecular vibrations, Hooke's law, selection rules, intensity and posi-
tion of IR bands, measurement of IR spectrum, fingerprint region, characteris-
tic absorption of various functional groups and interpretation of IR spectra of
simple organic compounds.

B. Ethers and Epoxides

Nomenclature of ethers and methods of their formation, physical proper-
ties, Chemical reactions- cleavage and autoxidation, Ziesel's method.

Synthesis of epoxides. Acid and base-catalyzed ring opcning of epoxides,
orientation of epoxide ring opening, reactions of Grignard and organolithium
reagents with epoxides.

Unit II
A. Alcohols

Classification and nomenclature.

Monohydric alcohols-nomenclatare, methods of formation by reduction
of aldchydes, ketones, carboxvlic acids and acters Hvdropen bonding. Actdic
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nature. Reactions of alcohols. .

bihydric alcohols-nomenclature, methods of formation .chemicai rcac-
tions of vicinal glycols, oxidative cleavage [Pb(OAc), and HIO, ] and pinacol-
pinacolone rearrangement.

Trihydric alcohols- nomenclature and methods of formation. chemical
reactions of glycerol.
B. Phenols

Nomenclature, structure and bonding. Preparation of phenols, physical
propertics and acidic character. Compatative acidic strengths of alcoliols and
phenols, resonance stabilization of phenoxide ion. Reactions of phenols-elec-
trophilic aromatic substitution, acylation and carboxylation. Mechanisms of
Fries rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben-
Hooesch reaction, Lederer-Manasse reaction and Reimeer-Tiemarh reaction.
C. Carboxylic Acids

Nomenclature, structure and bonding, physical properties, acidity of car-
boxylic acids, effects of substituents on acid strength. Preparation of carboxy-
lic acids. Reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction. Syn-
thesis of acid chlorides, esters and amides. Reduction of carboxylic acids.
Mechanisin of decarboxylation.

Methods of formation and chemical reactions of halo acids. Hydroxy ac-
ids; malig, tartaric and citric acids.

Methods of formation and chemical reactions of unsaturated monocar-
boxylic acids. _

Dicarboxylic acids: methods of formation and effect of heat and dehy-
drating agents. :
1. Carboxylic Acid Derivatives

Structure and nomenclature of acid chlorides, esters, amides (urea) and
acid anhydrides. Relative stability of acyl derivatives. Physical properties,
interconversion of acid derivatives by nucleophilic acyl substituion.
Preparation of carboxylic acid derivatives, chemical reactions. Mechanisins
of esterfication and hydrolysis (acidic and basic).

Unit M

A. Aldehydes and Ketones i

Nomenclature and structure of carbonyl group. Synthesis of aldehydes
and ketones with particular reference to the synthesis of aldehydes from acid
chlorides, synthesis of aldehydes and ketones using 1.3-dithianes, synthesis of
ketones from nitriles and from carboxylic acid. Physical properties.

Mechanism of nucleophilic additions to carbonyl group with particular
emphasison benzoin, aldol, Perkin and Knoevenagel condensations. Conden-
sation with ammonia and its derivatives. Witting reaction. Mannich reaction.

Use of acetals as protecting group. Oxidation of aldehydes, Bacyer-villiger
oxidation of ketones. Cannizzaro reaction. MPV, Clemmensen, Wolff-kishner,
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LiATH, and NaBH, reductions. Halogenation of enolizable ketones.

An introduction (o c. p unsaturated aldehydes and kelones.

B. Organic Compounds of Nitragen

Preparation of nitroalkanes and nitroarencs. Chemical reactions of
nitroalkanes.

Mechanisms of nucleophilic substitution in nitroarcnes and thelr reduc-
tions in acidic, neutral and alkaline media. Picric acid. Halonitroarenes: reac-
tivity. Structure and nomenclature of amines, physical
properties.Stereochemistry of amines. Separation of a mixture of primary., sec-
ondarv and terftary amines. Structural featurcs effecting basicity of amines.
Amines salts as phase-transfer catatysts. Preparation of alkyt and arylamines(
reduction of nitrc compounds, nitrifes),reductive amination of aldehydic and
ketonic compounds. Gabriel-phthalimide reaction, Hofinann bromamide re-
action.

Reaction of amines, electrophilic aromatic substitution in aryl amines,
reaction of amines with nitrous acid. Synthetic transformation of aryl diazo-
nium salts, azo coupling.

PAPER III PHYSICAL CHEMISTRY

Time:3 Hours Max. Marks:50
Unit I
A. Thermodynamics-I

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 coeflicient and inversion
temperaturc, Calenlation of w,q, dU, & dH for the expansion of ideal gases
under isothermal and adiabatic conditions for reversible process.

Therniochemistry: standard state, standard enthalpy of formation-Hess’s
Law of hcat summation and its applications. Heat of reaction at constant pres-
sure and at constant volume. Enthalpy of neutralization. Bond dissociation
encrgy and its calculation from thermo-chemical data, temperature dependence
of cnthalpy, Kirchhoff’s equation.

B. Thermodynamics-11

Second law of thermodynamics: need for the law, different statements of
the law, Carnot cycle and its efficiency, Carnot theerem. Thermodynamic scale
of ilemperature.

Concept of entropy: entropy as a state function, entropy asa function of
V & T, entropy as a function of P & T, entropy change in physical change.
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Clausius inequality, cntropy as a criteria of spontaneity and equilibrium. En-
tropy change in ideal gascs and mixing of gascs.

Third law of thermodynamics: Nernst heat #heorem, statement and con-
cept of residual entropy, evaluation of absolute entropy from heat capacity
data. Gibbs and Helmholtz functions; Gibbs function {G) and Helmholtz func-
tion (A) as thermodynamic quantities, A & G as criteria for thermodynamic
equilibrium and spontancity, their advantage over entropy change. Variation
of G with Awith P, Vand T.

Unit 11
A. Chemical Equilibrium

Equilibriuin constant and free energy. Thermodynamic derivation of law
of mass action. Le Chatclier's principle.

Reaction isotherm and reaction isochore- Clapeyron equation and
Clausisus- Clapeyron cquation, applications.

B. Phase Equilibrium

Statcment and meaning of the terms- phase, component and degree of
freedom, thermodynamic derivation of Gibbs phase rule, phase equilibria of
onc component system- water, CO, and S systems.

Phase equilibria of two component system- solid-] iquid equilibria, simple
cutectic-Bi-Cd, Pb-Ag systems, desilverisation of lead.

Solid solutions- compound formation with congruent melting point (Mg-
Zn) and incongruent melting point, (NaCl-H,0), (FeCl;-H,0) and CuS0,-
H,O)system. Freezing mixtures, acetone-dry ice.

Liquid-liquid mixtures- ideal liqnid mixtures, Raoult’s and Henry’s Iaw.
Non-ideal system-azeotropes- HC-H,O and cthanol — water systems.

Partially miscible liquids- Phenol-water, trimethylamine, nicoting-water
systcins,

Lower and upper consolute temperature. Effect of impurity on consolule
tcmperature.,

Immiscible liquids, steam distillation.

Nernst distribution law-thermodynamic derivation, applications.

C.pH

Definition of pH and pK, determination of pH using hydrogen,
quinhydrone and glass electrodes, by potentiometric methods.

Buffers-mechanism of buffer action, Henderson-Haze! equation. Hydroly-
sis of salts.

Corrosion-types, theorics and methods of combating it.

Unit 11
A. Electrochemistry-I
Electrical transport-conduction in metals and in clectrolyte solutions.,
specific condustance and equivalent conductance. measurement of equivalent
conductlance, variation of equivalent and specific conductance with dilution.
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Migration of ions and Kohlrausch law. Arrchenius theory of electrolyte
dissociation and its limitations, weak and strong electrolytes, Ostwald's dilu-
tion law its uses and limitations.

Debye-Huckel-Onsagar’s equation for strong electrolytes (elementary
treatment anly).

Transport number, definition and determination by Hittorf method and
moving boundary method.

Applications of conductivity measurements: delermination of degree of
dissociation, determination of K, of acids, determination of solubility product
of a sparingly soluble salt, conductomefric titrations.

B. Electrochemistry-II

Types of reversible electrodes-gas-metal ion, metfal-insoluble salt anion
and redox electrodes. Electrode reactions, Nernst equation, derivation of cell
E.M.F. and single electrode potential. standard hydrogen clecirode- reference
electrodes-standard electrade potential, sign conventions, electrochemical se-
ries and its significance.

Electrolvtic and Galvanic celis-reversible and irreversible cells, conven-
tional representation of electrochemical cells.

EMF of a cell and its measurements. Computation of cell EMF. Calcula-
tion of thermodynamic quantities of cell reactions(AG, AH, and K), polariza-
tion, over potential and hydrogen over voltage.

Concentration ccll with and without transport, liquid junction potential,
application of concentration cells. valency of ions, solubility product and ac-
tivity coefficient, potentiometric titrations.

PAPER IV : PRACTICALS

Time:6 Hours : Max, Marks:75

Inorganic Chemistry :

(A) Calibration of fractional weights, pipettcs and burettes. Preparation of
standard selutions. Dilution 0.1 M to 0.001 M solutions.

(B) Quantitative Analysis

Volumetric Analysis (Any Four)

(i) Determination of acetic acid in commercial vinegar using NaOH,

(ii) Determination of alkali content-antacid tablet using HCL

(tii) Estimation of calcium content in chalk as calcium oxalate by
permanganometry.

(iv) Estimation of hardncss of water by EDTA.

(v} Estimation of ferrous and ferric dichromate method.

(vi} Estimation of copper using thiosulphate,

(C) Gravimetric Analysis,

(i) Analysis of Cu as CuSCN

(i) Ni as Ni-dimethvlglyoxime.

Organic Chemistry

(A) Chromatography (Any Four)
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(i) Scparation . R, valucs and identification of organic compounds.

(i) Preparation and separation of 2.4 -dinitrophenylhvdrozone of acetone,2-

butanone, hexan-2- and 3-one using toluene and light petroleum (40:60:).

(iii) Separation of a mixturc of dycs using cyclohexanc and ethyl acetate

8.5:1.5) ,

(iv) (Separat ion of a mixturc of phenylalanine and glyci ne. Almu_nc and aspar-
tic acid. Leucine and glutamic acid, Spray reagcnt-nmhj.-'dnn_. _

(v) Separation of a mixture of D.L- alanine, giveine apd L-Leucine using n-
butanol-acetic acid: water($:1:5), spray reagent-ninhydnn.

(vi) Separation of monosachharides- a mixturc of D-galactose ;r::d D-fruc-
lose using n-butanol: acetone : water (4:5:1) spray reagent-aniline hydro-
gen phthalate.

(B) Qualitative Analysis .

Identification of an organic compound through the funct n:ma} group an.aly-
sis. determination of melling point and preparation of suilable deriva-
tives.

Physical Chemistry (Any Four) _

1. Dectermination of the transition temperature of the given substance by
thermometric/dialometric method (e.g.MnCl, 4H.0,81Br, 2H,0).

2 To studv the effect of a solute(e.g. NaCl. succinic acid) on the critical
solution temperature of two partially miscible liquids (¢.g. p}lcnol-\\:aicr
system) and to determine the concentration ol that sotute in the given
phenoi-water sysiem, ' _

3. To construct the phase diagram of two component {¢.g. diphenylamine-
benzophenone) system by cooling curve mcthqd.

3. Todetermine the solubility of benzoic acid at different temperaturcs and

10 determinc AH of the dissolution process. _

5. To determinc the enthalpy of neutralization of a weak ac1dh_vea}<. bgsc
versus sirong base/strong acid and determtine the enthalpy of ionisation
of the weak acid/weak basc. ‘

6. To determine (he enthalpy of solution of solid calcium chloride and gal-
culate the lattice encrey of calcium chioride from its enthalpy data using

Born Haber cycle.

Scheme of Examinatiion (B.Sc. Part-11) Max. Marks73

Inorganic

A- Calibration & Preparation of solution 05

B- Ong Exercise : -10

C- Onc Exercisc -10

Organic

A-One Excreise -10

B-One  Organic Compound -10

Plivsical :

Ouc experiment is to be performed -20
" Viva 05

Record -03
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B.SC. PART 11 EXAMINATION,

SCHEME Teaching Examination MaximumMarks

Paper Nomenclature Hours/week Duration  Science  Arts

66

I Advanced Calcnlus 4 ; :,;z 6

11 Diiferential Equations i : n 6

ics
o Mechan Max Marks 225 200
Min. pass Marks 81 72
PAPER 1 - ADVANCED CALCULUS

Duration:3Hrs Max.Mayks:?i(Scicnoe) GO{Arts).

Note 1. Common paper will be set for both the f_aculties of Soplal s::l.crﬁs
and Scicnce. However the marks obtained by caqdldates in the
faculty of Social sciences will be convefwd accordi ng to the ratio
of the maximum marks of the paper in two faculties .

Note 2. Each theory paper is divided into thrce independent units.
The question paper is divided into threc paris Part-A, Part-B and
Part-C.

i ins 10 questions (20 words)
15 Marks) is compulsory and contains Lest
part & :n ieast 3 questions from each unit, each question is of 1.5 marks.

Part B (15 Marks) is compulsery and contains 5 que§lior}s (50 worcli(s)
at least one question from each unit, each question is of 3 marks.

Part C (45 Marks) contains 6 questionis 1wo from cach unit. andidat;
is required to attempt 3 questions one from cach Unit. Eac
guestion is of 15 marks (400 word.s).

UNIT - I { Advanced Differential Calculus )
g — & definition of the limit of a function, Basic propertics of l_1m1'ls,

Continous functions and classification of discontinulitiesas_et}ucn:él (i(:::ﬂ:ﬂ:{tii

i i i efined on closed intervals,
ropertics of continuous ﬁmct10n§ d _ S CIV !
II(:'Ior}:;nuitv of functions of two variables, Partial ‘Dllferentza_tlon, Change o
variablcs,.Eulcr's theorem on homogencous ﬁ{ﬂ@lgns, Jaco 1\3{{115 orems
Differentiability, Chain rule of differcntiability. I'\f[af;lnl a :::ue heorems
i ical i iion, Darboux’s intermediate v
and their geometrical interpretaiion, ’ e e
ivati Jlor's the functions of two variables, pes,
for derivatives, Taylor's theorem for : \ ve
Evolutes, Maxima, minima and saddle points of functions of two variables,
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Lagrange's multiplier method.
UNIT - II ( Advanced Integral Calculus )

Beta and Gamma functions, Double and Triple integrals. Dirichlct's
infegrals, Change of order of integration in double integrals. Ricmann integral.
Integrability of continuous and monotonic functions. Darboux theorem,
Fundamental theorcm of integral calculus, Mean value theorems of integral
calculus. :

UNIT - 111

Definition of a sequence, Theorems on limits of sequences, Bounded
and monotonic scquences. Cauchiy's convergence criterion, Infinite series of
non-negative terms, its convergence, Different tests of convergence of infinite
serics j.e. comparison lests, Cauchy's integral tests, Ratio tests, Raabe's
Logarithmic. Mergan and Bertrand's tests (withont proof), Alternating series.
test Leibnitz's theorern, Absolute and conditional convergence.

Fourier scrics, Fourier expansion of piccewise monotonic functions,

Uniform convergence of serics of functions, Wirestrass M-test, Abel’s test
and Dirichlet's test.

PAPER Il - DIFFERENTIAL EQUATIONS

Duration: 3Hrs. Max.Marks: 75(Scicnce) 66( Arts)

Note 1. Common paper will be set for both the faculties of Social scicnces
and Science. However the marks obtained by candidates in the
faculty of Sacial sciences will be converted according to the ratio
of the maximum marks of the paper in two facultics

Note 2. Each theory paper is divided into three independent units.

The question paper is divided into threc parts Part-A, Part-B and - .
Part-C.

Part A (15 Marks) is compulsory and contains 10 questions (20 words)
at lcast 3 questions from each unit, cach question is of 1.5 marks.

Part B (15 Marks) is compulsory and contains 5 questions (50 words)
at least onc question from each unit, each question is of 3 marks.

Part C (45 Marks) conlaiyl's 6 questions two from each unit. Candidate
is required to attempt 3 questions one from cach Unit. Each
question is of 15 marks (400 words).

UNIT -1 (Ordinary Differential Equations)

Linear differential equations of second order, Normal Form,
Transformation of the equations by changing the dependent / independent
variable. Method of variation of parameters, Ordinary Simultaneous differential
equations.

Total differential equations, Exact differential equattons of rth order.
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UNIT-11

Series solution of diffcrential equations, Powcr serics method, Bessel.
Legendre and Hypergeometric equations. Bessel, Legendre and Hypergeometric
functions 2nd their properties. Laplace transformation, Prope ries and Laplace
transformation of some standard functions. Laplace transformu of the derivative,
Inverse Laplace transformation and its applications in solving differential
equations.

UNIT - I1I (Partiat Differential Equations)

Partiatdiflerential equations of the first order. Lagrange s solution, Some
special type of cquations which can be solved easily by methods other
than the general method, Charpit’s general method of solutions.

Partial differential equations of second and higher orders, Classification
of linear Partial differential equations of second order, Homogencous and Non-
homogeneous equations with constant coefficients.

PAPER I1f - MECHANICS
Duration: 3Hrs. Max. Marks;75{Scicnce) 68(Arls)

Note 1. Common paper will be set for both the faculties of Social sciences
and Science. However the marks obtained by candidates in the
faculty of Social scicnces will be converted according to the ratio
of the maximum marks of the paper in two facultics.

Note 2.  Each theory paper is divided into three independent units,
The question paper is divided into three parts Part-A, Part-B and
Part-C. ' :

sart A (15 Marks) is compulsory and contains 10 questions (20 words)
at least 3 questions from each unit, each question is of 1.5 marks.

sart B (15 Marks) is compulsory and contains 5 questions (50 words)
at least one question from each unit, each question is of 3 marks.

art C (45 Marks) contains 6 questions two from each unit. Candidate
is required to attemgt 3 questions one from each Unit. Each
question is of 15 marks (400 words).
UNIT - I (Statics)

Analytical conditions of equlibrium of coplanar forces, Friction, Virtual
work. .
Comimon Catenary , Forces in three dimensions, Poinsot's central axis,
stable and unstable equilibrium.

UNIT - II {Dynamics)

Velocities and Accelcrations along radial and transverse directions, and
along tangential and normal directions, Simple Harmonic Motion, Rectilinear
notion under variable laws. o

T (‘537'35)3?[3111%3;:3#10“:{

HIT 4
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B.Sc. Part- [I EXAMINATION

Duration Max. Min.
Marks Marks

Scheme-Theory

Paper-1  Diversity of Sced Plants 3 hrs. 30
Paper- [1  Systematics of angiosperms 3hrs. 50 54
Paper- [II Structure. development and

Repreduction in flowering plants. 3 hirs. 50
Practicals Based on suggested practical 5 tus. 75 27

Excrcises of Pacrs [, [T & I (One day)

PAPER-1 DIVERSITY OF SEED PLANTS

Time: 3 hrs, Max Mark- 50

Note :- Eachtheory paper isdivided into throe independent units. The question
paper is divided into (hree parts Part -A, Part -B and Part -C, Part A (10
marks) is compulsory and contains 10 questions (20 words) at least
three questions from each unit, cach question is of one mark. Part -B
{10 marks) is compulsery and contains five questions at lcast one from
cach unit. Candidate is required to attempt all five questions. Each
question is of two marks (50 words). Part -C (30 marks) contains six
questions. two from each unit. Candidate is required to aticmpt three
questions, one from each Unit. Each qucstion is of ten marks (400
words),

Unit-1

Characteristics of seed plants; Evolution of the sced habit. Seed Plants
with fruits (angiospcrms) and with out fruits (gymnosperms), fossit and living
seed plants,

Angiosperms: Origin and cvolution. Some examples of primitive
angiosperns. Diversity in plant form in annuals, bicnnials and pcrennials,
Convergence of evolution of tree habit in gvmnospermis, monocotyledons and
dicotyledons trecs-largest and longest lived organisins.

Unit-1T

General features of gymnosperms and their classification: Evolution
and diversity of gymnosperins; Geological time scale. Fossilization and fossil
LYMNoSpenms,

Unit- III

Maorphology of vegetative and reproductive parts: Anatomy of rool.
stem and leaf, repoductive parts and life cycle of Pimus, Cveas and FEphedra,
Significance of secd- suspended animation: Ecological adaptation, unit of
genctic recombination and replenishment, dispersal strategies.

Vegetative reproduction: Vegetative reproduction, gralting cconomic aspects,
Suggested Readings:
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Bhatnagar.8.P. and Moitra, a 1996. Gymnosperms New Age international

limited, New Delhi.

Gifford. E.M and Faster. A S 1988. Morphology and evolution ol vascular plants,

‘W.H.freeman & Company, New Yark.

Spomne.K R. 1965, The morphology of Gymnosperms. Hinchinson & Co.

{Publishers) Ltd. London.

Stewart, W.M.1983. Palcobotany and the evolution of plants. Cambridge

Universily Press, Cambridge.

Suggested Laboratory Exerclses

Gymnosperms cyeas

1. Habit, armour of leaf bascs on the stem (if Specimen is not available
show photograph). very young leaf (circinate vernation) and old foliage
leaves, scaly leaf. bulbils, male cone (specimen). microsporophyil,
mcegasporophyll, mature sced.

2. Study through permanent slides normal root (T.S), stem (T.S.) (if section
are not available show photographs) .ule (L.S)

3. Study through hand sections or dissccuons — coralloid root (T.8.) rachis
(T.S), leaflet (V.S). microsporophyll (V.S), Pollen grains (W.M,)

Pirtus

1. Habit. long and dwarf shoot showing cataphylls and scale ieaves.TS.
Wood showing growth rings, male cone 1* year, 2™ year and 3" vear
female concs winged seeds. ’

2. Study through permanent slides-root (T.S.), female cone (L.S.). ovule
(L.S.), embryo (W.M.) showing polycotyledonous condition.

3. Study through hand sections or dissections- young stem (T-S.) old stem
(wood) (T.L.S. and RL.S.), needle (T.S.), Male cone (L.S. and T.S.),
pollen grains (W.M,)

Ephedra

1. Habit and structure of whole male and female cones.

2. Permanent slides- female cones (L.S.)

3. Hand Sections/dissections-node (L.S.), internode (T.S.), Maccrated stem
to see vessel structure, epidermal pecl mount of veletative parts to study
stomata, male cone (T.S. and L.S.), pollen grains.

PAPER-II : SYSTEMATICS OF ANGIOSPERMS

Time: 3 hrs. . Max Mark- 50
Note :- Each theory paper s divided into throe independent units. The question
paper is divided into three parts Part -A, Part -B and Part -C. Part A (10
marks} 1s compulsory and contains 10 questions (20 words) at least
three questions from each unit, each question is of one mark. Part -B
(10 marks) is compulsory and contains five questions at least one from
each unit. Candidate is required to attempt all five questions. Each
question is of two marks (50 words). Part -C (30 marks) contains six
questions {wo from each unit. Candidate is required to attempt tlirce
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questions onc from each Unit. Each question is of ten marks (400 words).
UNIT-I

Ang‘i'osperm taxanomy : Brief history, aims and fundamental concepts
(Alpha taxonomy. omega taxonomy, holotaxonomy). Identification keys.
taxonomy literature. Herbarium technique, important herbarta and botanical
garders of India.

Botanical Nomenclature: Principles and rules, taxonomic ranks, Type
concept, principle of priority, Major contribution of cytology, Phytochemistry
and taximctrics to taxonomy.

Unit-1I

Classification of Angiosperms : Salient features of systems proposed
by Benthom & Hocker, Engler & Prantl. Diversity of flowering plants as
illustrated by members of the families-Ranunculaceae, Brassicaceae,
Malvaceae, Rutaceac, Fabaceae.

_ Unit —111

Diversity of flowering plants as illustrated by members of the families-
Apiaceae, Acanthaccae, Apocynaccae, Asclepiodaceae & Solanaccae.

Diversity of {lowcring plants as illustrated by membets of the families-
Lamiaceae, Chenopodiaccae, Euphorbiaceae, Liliaceae & Poaceac.
Supgpested Readings
Davis, PH.and Heywood, V.H. 1963, Principles of Angiosperm Taxonomy.
Oliver and boyd, London.

Heywood, V.H. and moore, D.M. (cds) 1984 . Current concepts in plant
“Taxonomy”, Academic press, London. :
Jeffrey.C,1982, An Introduction 1o plant Taxonomy, Cambridge University press
Cambridge, London,

Jones.S.B Jr. and Luchsinger, A.E. 1986.Plant Systematics (2™ odition)
McGrawHill Book Co.. New York.

Maheshwari, J K. 1963. Flora of Delhi, CSIR, New Delhi.

Radrord, A.E. 1986. Fundamenials of Plnat Systematics. Harper and Row,
Nyork.

Singh.(: 1999, Plant systematics; Theory and practice, Oxford and IBH Pvt.Etd.
New Delhi.

State,C.A.1989, Plant Taxonomy and Biosystematics (2™ edition) Edward
Arnold London. . -

Suggested Laboratory Exercises

Angiosperms

The following species are suitable for study. The list is only indicative. Teachers
may select plants available in their locality.

Ramunculaceae : Ranunculus, Delphinium

Brassicaceae : Brassica, Alyssum, lheris,Coronopus.

Malvaceae : Hibiscus, Abutilon

Rutaccac: Murrayva, Citrus

Fabaccae: Faboideae : Lathvrus, Cajanus, Aelilotus, Trigonella

i e



44 /M.D.8.U. Syllabus / B. Sc. Part - II

Caesalpinioideae » Cassia,Caesalpinia
Mimosaideae : Prosopis,Mimosa, Acacia.

6. Apiaceac: Coriandrum, Foeniculum, Anethum.

7. Acanthaceae: Adhatoda, Peristrophe

8. Apocynaceac : Vinca, Thevetia, Nerimm

9. Asclepiadaceae: Calotropis

10, Solanaceae: Solanum, Withania, Datura

11. Euphorbiaceae: Euphorbia, Phylianthus

12, Laminaceae: Ocimum, Salvia

13. Chenopodiaceae: Chenopodium, Beta

14, Liliacﬁc:Asphodelus,Asparagus

15. Poaceae: Avena, “Triticum, Hordeum, Poa, Sorghun,

PAPER IIl: STRUCTURE, DEVELOPMENT AND
REPRODUCTION IN FLOWERING PLANT

Time: 3 hrs, Max Mark- 50
Note :- Each theory paper isdivided into three independent units. The question
paper is divided into three parts Pant -A, Part -B and Part -C. Part A (10
marks) is compulsory and contains 10 questions (20 words) at least

three questions from cach unit, each question is of one mark, Part -B

(10 marks) is compulsory and contains five questions at least one fi tom

each unit. Candidate is required to attempt all five questions. Each
-question is of two marks (50 words), Part -C (30 marks) contains six
questions two from each unit. Candidate is required to attempt three
questions one from each Unit. Each question is of ten marks (400 words).

Unit-I

The basic body plan of a flowering plant — modular type of growth.

The shoot system: The shoot apical meristem and its histological
orgamization; visualization of primary shoot in monocotyledons and
dicotyledons; formation of internodes, branching pattern; monopodial and
sympodial growth; canopy architecture.

Cambium and its functions: Formation of secondary xylem; a general
account to wood structure in retation to conduction of waler and minerals;
characteristics of growth rings. Sapwood and heart wood, role of woody
skeleton; secondary phloem-structure-function relationship; periderm

Unit-1I

Leaf Origin, development, arran gementand diversity in size and shape;
internal structure in relation to photosynthesis and watcr loss: adaptation to
watcr stress; sencsccence and abscission.

The root system: The root apical meristent; differentiation of primary
- and secondary tissues and their roles. Structural modification for storage.

Respiration, reproduction and for interaction with microbes
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: Unit-111 : _
Flower : A modified shoot. structurc. development and varicties flowers

" istil; ' { pollination;
. fun anther and pistil; the malc and feme_llft- gamet()phytes, types o : ‘
- pollen-pistil interaction, scif incompatibility; double fertilization; formation
“of seed-endosperm and embryo; fruit devclopment,

Suggested reading - . "
Bhf)jgwani, §.S. and Bhatnagar, S.F.2000. The Embryology of gngloscnns, LY
revised and cnlarged cdition. Vikas Publishing House. Delhi.
Cutter,E.G 1969. Part-1, Cells amd Tissves. Edward arnqld,london.
Cutter.E.G 1971. Plant Anatomy, Experiment and Interpretation. Part I1. Organs.
Edward arnold, london. N ' '
Esau.K.1977. Anatomy of seed plants, 2™ edition, John Wiley & Sons, New
XK. . n
York. ‘ o '
Fageri.K.and Vander Pijl 1979. The Principles of Pollination Ecology.
Pergamon Press. Oxford.
Fahgn.A. 1974, Plant Anatomy: 2™ Edition. Pergamon Press, Oxford,
Harunann,H.T.and Kestler,D.E. 1976. Plant propagation: Pl_'m_uples and
practices. 3“ cdition. Prentice-Hall of India Pvi.Ltd,, New Delhi king J. 1997
Reaching for the Sun:How plants work, Cambridge University press
Cambridge, UK, o ' o
Mauscthfl.D.l%& Plant Anatomy. The Benjamin/Cummings Publishing
Company Inc, Menlo Park, California, USA.

.Proctor, M. And Yeo, P. 1973. The Pollination of Flowers. William Collins

London. - . -
li.:\:g'l PH. Evert, R.F, AND Eichhorn, S.E. 1999. Biology of Plants, 5% edition.
W.H. Frecman and Co., Worth Publishers, New York_. o
Thomas, P.2000. Trees; Their Natural History. Cambridge University Press.
Cambridge. .

Suggested laboratory Exercises

1 ggSludy of any commonly occurring dicotyledonous plant (for example
Solanum nigrum or Kalanchog) to understand the body plan and modular

of growth. N

2 tI?fi formus exhibited by flowering plants (by a visit to a forest or a garden),
Study of tree like habit in Cycads, bamboos, bar!ana, tfavelers tree
(Revenala madagascariensis) or Yucca and comparison with true trees
as examplified by conifers and dicotyledons. N

3 L.S. shoot tip to study the cytohisiological zonation and origin of leaf
primordium,

- 4 Monopodial and sympodial types of branching in stems (especially

rhizomes). _ _

5 Anatomy)of primary and secondary growth in monocots and dicots using
hand sections (or prepared slides). Structure of secondaqf phloem and
xylem. Growth rings in wood. Microscopic study of wood in T.S., T.L.S.
and RL.S.
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6 Tield study of diversity in leaf shape . size. Thickncss, surface properties, /f
Internal structure of leaf, Structure and development of stomata (using.
epidermal pecls of leaf).

Anatoimy of the root. Primary and secondary structure.

8  Examination of a wide range of flowers available in the locality ghd
methods of their pollination.

9 Structure of anther, microsporogencsis {(using slides)and pollen giains
(using whole mounts), Pollien viability (using tn - vitro pellen
germination.)

10 Structurce of ovule and crabryo sac development (using serial seclions).

11 Test of setf ~incompatibility(using Pctunia axillarics,Brassica
campestris,B.oleracea or a suitable available material)using field
pollinations.

12 Nuclear and cellular endosperm, Embryo development in monocots and
dicots (using slides/dissections)

13 Simple experiments to show vegetative propagation(ieaf cuttings in
Bryophyllum, Sansevieria, Begonia, stem cuttings in rose, Salix, money
plant, sugarcane and Bougainvillea).

14 Germination of non- dormant and dormant seeds,

Sugpested reading (for laboratory exercises)

Steeves, T.A.and sussex,L.M, 1989 patterns in plan development(2™ Edition).

Cambrige university press, cambridge.

-~

Raven,PH., Evert, R.F. and Eichhorn, S.E.1992, biology of plaml(sth Edition), _

Worth Publishers,New York, .
Bhojwani,$.S. and Bhatnagar,S.P.2000, The Embryology of Angioperms (4™
revised and enlarged edition). Vikas Publishing House, New Delhi. Mauseth,
J.D. 1988 Plant anatomy, The Benjamin/Cummings Fublishing Co. Inc. Mehlo
Park, California, USA. T
MARKING SCHEME

There shall be a pr@gtit:‘ai examination of five hours (one day)
duration and the.distribution of marks shall be as follows:

P Max. Marks: 75

Students

T Regular Ex.
Practical Exercises(major & Minor) Covering Paper | 15 16

-1
2. Practical Exercises(major & Minor) Covering Paper II 15 16
3. Practical Exercises(major & Minor) Covering Paper III 15 16
4. Spots (Covering all the three papers) 6 spots 15 18
5. Viva Voce 08 09
6. Parctical Record 07 -
Total Marks 75 75
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Scheme:

Paper Duration Max. Marks Min, Pass Marks
Paper I 3 hus. 50 18
Paper Ii 3 hrs. 50 18
Paper 11 3 hrs. 30 18
Practical 5 hrs. 75 27 /
Total Marks 225 81 :

Note: Each theory paper is divided into three independent units. The question

paper is divided into thrce parts Part -A, Part -B and Part -C. Part A
(10 marks) is compulsory and contains 10 questions (20 words) at least
three questions from each unit, each question is of one mark. Part -B
(10 marks) is compulsory and contains five qucstions at least one from
eachunit. Candidate is required to attempt all five questions. Each question
is of two marks (50 words). Part —-C (30 marks) contains six questions,
two from each unil. Candidate is required to attempt three questions, one
from each Unit. Each question is of ten marks (400 words).

PAPER 1
STRUCTURE AND FUNCTIONS OF INVERTEBRATE TYPES

UNIT I
Structural and functional organisation of vital systems of nonchordatcs
as examplified by .dmoeba, Paramecium, Euglena, Obelia, Sycon, Fas-
ciola, Taenia, Nereis, Hirudinaria, Palaemon, Lamellidens, Pila and
Asterias .
Locomolion : Pscudopodial (Ameeba), ciliary (Paramecium) and flagel-
lar (Fuglena), parapodial (Vereis), pedal muscular foot (Pifa) and tube
feet (dsreriasy.
Skelcton ; Endoskeleton (spicules of Sycon). exoskeleton, chitinous
(Palaemon), calcareous (Corals, Pila, Lamellidens, Asterias). siliccous
(Radiolaria). .
Nervous System : Sensory and nerve cells (Obelia); brain ring and
longitudinal nerves (Fasciola and Taenia), brain and ventral nerve cord
(Nereis, Palaemion), nervous system of Pifa and Lamellidens.
Sensc-organs ; Statocyst and osphradium (Lamellidens and Pila), com-
pound cye (Palaemon) and simple cye (Vereis, Pila), tactile and olfac-
tory organs (I’alaemon), nuchal organs (Nereis).

UNIT H
Food, Feeding, Digestive structures and Digestion: Autotrophic (Fuglena),
heterotrophic: through food vacuole (Paramecium) and in hydroid and
medusoid zooids (Obelia), parasitic (Fasciola, Taenia, Hirudinaria)

R I N TR G PV
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predatory (Nereis, Palaemon, Asterias), filter feeding (Laneliidens)

Respiration : Aquatic general body surface (Fuglena, Nereis, Hirudinaria),

dermal branchiac (Asferias), parapodia (Nereis), gills (Palaemon,

Lemellidens, Pila), acrial, pulmonary sac (Pifa), trachiea (Insect), anacrobic

{Fasciola, Taenia).

Excretion ; General body surface (Protozoa, Sycon, Qbelia),

protenephridial system and flame cells (Fasciola, Taenia). nephridia

(Nereis, Hirudinaria), malpighian tubnles (insect); organ of Bojanus

(Lemeflidens, Pila).

Circulation : Cyclosis (Fuglena, Paramecium). diffusion (Svcon. Obe-

lia, Fasciola, Taenia), open circulatory system (Hirudinaria, Palaemon,

Lamellidens, Pila, Asterias), closed circulatory svstem (Nereis).
UNIT I

Reproduction ; Asexwal (Paramecium, Fuglena, Sycon), alternation of

generation (Obelia), sexual {Fasciola, Taenia, Nereis, Lamellidens, Pila,

Hirudinaria, Asterias),

Salient Featurcs of Hemichordata

Evolution of canal system of sponges

Parasific adaptations in helminthes and arthropods

Social organisation in tenmites and Bees

Direct and indirect dgvelopiment in insects

Water vascular system of starfish,

. PAPER II
ANIMAL PHYSIOLOGY AND BIOCHEMISTRY
UNIT- I

Animal Physiclogy with special reference to Mammals :

1

2

3

Osmoregulation, membrane permeability, active and passive transport
across membrane.

Physiology of Digestion: nature of food stuff, various types of digestive
enzymes and their digestive action in the alimentary canal.
Physiology of Circulation: Composition and function of blood, mecha-
nism of blood clotting, heart beat, cardiac cycle, blood pressure. body
lemperature regulation.

Physiology of Respiration : Mechanisin of breathing, exchange of gases,
transporiation of oxygen and carbon dioxide in blood, regulation of
breathing.

Physiology of Excretion : Kinds of nitrogenous excretory end-products
(aminotelic, urcotelic and uricotelic), role of liver in the formation cx-
cretory end products, functional architccture of mammalian kidney tubule
and formation of urine, hormonal regulation of water and electrolylc
balance.
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UNIT 11

Regulatory aspects of animal physiology

1. Physiology of Nerve Impuise and Reflex Action : Functional architecture
of a neuron, origin and propogation of nerve impulse, synaptic frans-
mission, spinal refex arc, central control of reflex action. _

2. Physiology of Muscle Contraction : Functional architecture of skeletal
muscle, chiemical and biophysical events during contraction and relax-
ation of muscle fibres.

3. Tyvpes of Endocrine Glands, their secrctions and functions: Pitmtarv,
Adrenal: Thyroid, Islets of Langerhans, Teslis and Ovary. Elementary
idea about mechanism of hormone action

4. Hormonal control of malc and female reproduction and 1mplantatlon
parturition and lactation in mammals.

5  Prcliminary idea of neurosecretion, hypothalmic control of pituitary
function ; nenroendocrine and endocrine mechanism of Insecta,

UNIT I

BIOCHEMISTRY

1  Carbohydrate : Structure, function and significance. Oxidation of glu-
cose through glycolysis, Krebs cycle and oxidative phophorylation,
elementary knowledge of interconversion of glycogen and glucose in liver,
role of insulin.

7. Proteins : Essential and non-essential amino acids, catabolism decarboxy-
lation, fate of ammonia (ornithine cycle), fate of carbon skcleton. Struc-
ture, function and significance.

3 Lipids : Structure, function and significance. Biosynthetic and beta
oxidative pathways of fatty acids, brief account of blosynthesm of trig-

lycerides.
PAPER III
IMMUNOLOGY, MICROBIOLOGY AND BIOTECHNOLOGY
UNIT I
Immunology

1 Immunology : Definition, types of immunity, innate and acquired, hu-
moral and cell mediated.
2 Antigen : Antigenicity of molecules, haptens

3 Antibody : Definition (IgG IgM, IgD, IgA and IgE) outline idea of

properties and function of ech class of immunoglobulin.

4  Antigen-antibody reactions : Precipitation rcaction, agglutination reac-
tion, neutratizing reaction, complement and Iytic reactions and phago-
cyiDsis.

5 Cells of Immunity : Macropliages, lvmphocytes (B and T types), T~ Helper
cells, T=killer cells, plasina ceils and memory cells.

6  Mechanism of humoral or antibody mediated immunity.

Microbiology

1
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UNIT 11

Bricf introduction to the history of microbiology : work of Antony Van
Leuwenhock. theory of spontaneous gencration, Germ theory of fermen-
tation and disease, Works of Louis Pasteur John Tyndal, Robert-Koch
and Jenner.
The Prokaryola (Bacteria)
Structural organization :
Size. shapcs and patterns
Stmctural organization
Slime layer (capsule). ccll envelopes cytoplasmic membrane (inner
meinbrane) cell wall (outer membrane} of Gram negative and Gram
positive bacteria, mesosomes, cytoplasimic organization cell projections.
Nlagelia and pili.
Genetic malerial of bacteria.
i) Chromosome (ii) Plasmids (iii} rcplication of bacterial DNA.
Reproduction in Bacieria , asexuwal re-production; binary fission. bud-
ding. cndospore formation, exospore and cyst formation, sexual repro-
duction, conjugation,
Microbial nutrition culture of Bacteria
a) Carbon and cnergy source
b) Niltrogen and mingrals
¢) Organic growth factors
d} Envirommental factors : Temperature, hydrogen-ion concentration
Bacteria of medical importance
i) Gram positive
a) Cocci: Staphylococcei, Streptococci
b} Bacilli : Diphtheria, Tetanus
it} Grain-negative
a) Cocci : Gonorrhea, Meningitis
b) Bacilli ; Diarrhea
111) Mycobacteria : Tuberculosis, Leprosy.
AIDS and Hepatitis (with emphasis on B)
i) The causative agents
ii) Transmission
iii) Pathogenicity
iv) Laboratory diagnosis, (reatment and prevention,
UNIT 11

Biotechnology

1L

2.

History, scope, significance of Biotechnology. Major arcas of Biotcch-
nology. Biotechnology industries in India.
Vectors for gene transfer (plasmids and phages). Basic concepts of cell
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and tissue culture. Hybridoma technology.

3 Monoclonal antibodies and their applications. f

1. Protoplast fusion in Prokaryotes and Eukaryotes.

5. Recombinant DNA lechnelogy and its application.

6. Bacleria and genetic engincering (outling idca only), benefits of genetic
epgincering. potential hazards and regulations of genetic engineering.

7. Transgenic animals and their uses in biotechnology. i

8 Briefaccount of cloning; genomic rescarch its advantages and disadvan-

tages. .
9 Biotechnology in Medicine. P.C.R., Antibiotics. Vaccines, Enzymes,

Vitamins, Steroids.

10. Environmental Biotechnology: Metat and petroleum recovery, pest control,
wasic water treatment.

11, Food and drink and dairy micrabiology (outline ideca only): Fermented
food production: dairy products. alcoholic beverages and vinegar, ni-
crobial spoilage and food preservation.

PRACTICAL ZOOLOGY

Max. Marks 75 Min. Marks

Duration 3 hrs,
27

Practical work bascd on Papers I, 1T and 111

1. Study of Muscum Speccimens:

Platyhelminthes - 7aenia, Fasciola, Planaria.

Annelida - Neanthes, Heleronerels, Aphrodite, Chaetopterts, Arenicola,
Glossiphonia, Pontobdeila, Polvgordius, Peripatus.

Arthropoda : Limulus, Spider, Scorpion, Centipede, Millipede, Lepas, Balanus,
Squilla, Eupagurys, Crab, Mantis, Iioneybee, Locust, Sitkworm moth,

Beetle, White grub.
Mollusca - Chiton, Aplysia, Cvpraea, Mutilus, Pearl oyster, Dentalivm, Loligo,

Nautilus

Echinodermata : Pentaceras, Lchinis, Ophiothrix, Cucumaria, Antedon.

II. Study of Microscopic Slides:

Platvhelminthes: Planaria, Fasciola, Taenia, T.S. body of Fasciola, Mira-
cidium. Sporocyst, Radia and Cercaria jarvae of Fascicla, Scolex, T.S,
mature proglottid of Taenia, Cysticercus.

Aschelminthes: IFuchereria, Dracunculus.

Annelida: T.S. body of Nereis
Arthropoda - V.S. of integument (cuticle), Pediculus, Bedbug, Terinite (vari-

ous castes), Cyvclaps, Daphnia, Crustacean larvae.
Mollusca: V.S. shell, T.S. gill of Pifa : Glochidiunt.
1IL. Permanent Preparation and Study of the following
Ovarv, nephridia. nerve ring and setac of Earthworm, hastate platc and
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statocyst of Prenva, gill lamclla, radul i
V. Epyet of rinin. 8 Anammy, ula and T.S. osphradiun of Pifa,

Prenen:Squiifa: External [e i
- E: atures, a C
e . appendages, alimentary ¢anal and nervous
NE{‘C:\ ?Ec\lh;);’ﬁcftfsntall. External anatomy, pallial organs and nervous system
: External features and anatomy should be studicd igital
: : 3 preferably by digital
techniques and alternatives. Whenever live animal is studieg. i{ shguld

be either pest or culturable ies wi i
_ i cies witl i
V. Microbitors spe 1-ou1 paining them.
L. Preparation. and use of culture media for microbes
i, Study qf microbes in food materials '
; fducatlor:_lal‘mur to microbiological laboratories, dairy. food processin
-cac;:ory_, distillery. muscum of natural science for first hand study ang
ollection of material. Mcthods of imicrobial waste disposal. Cand{datcs
are expecied to submit 4 report of their visit
VL Animal Physiology .
1 Coqntmg of red and white blood cclls in a blood sample
2 Elelnal.Lon of hacmoglobin in a blood sample. - |
i Estimation pf hacmatocrit value in 2 blood sample
. ?emonstmu‘on of enzyme activily (catalyses) in liver,
p Study of salivary, pancreatic and gastric digestion.
-; S:::g; :{l::oslt;us ::)icle by Taginal smear technique in the rat/mouse
onal con i y is usi ,
iy trol of insect metarmorphosis using larva of house
8  Study of histological structure of major endocrine glands of mammals

and their physiological i N
techniques. gical importance using slide/chartsmodels/digital

VIL Biochemistry
Ectcgl;on of proteins, carbohydrates and lipids
cntification of different kinds of m i and
. ono-, ' ides i
iven sampies . di and poly saccharides in the
3 Demonstration of the princi
principle of pa f
VILL Live Zogtoy p paper chromatography,
E;d siludy l_oc.al %nverfebrale_ fauna. Observation of their locomotion
o ;lngt fesprra_tnon, circulation and reproduction in the natural habita ts’
e l.S] required tq prepare a report of these obscrvations and submii
g with thc practical record. A nole on the conscrvation of inv
N bratc fauna is compulsory in this report e
ote: fi . o . N
: {i) Usg of animals for dissection is subject to the conditions that these
) Tlc not a;lmei_d under the Wild lifc (Protection) Act.
(i) Those Institutions which arc already having Zoology Museums should
not procure Musenm Specimens now onwards and should use charts /

|5
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stides / models / photographs and digital altcrnatives in case of need.
Those new institutions which arc not having Zoology Museum in their

Department shouid provide lcarning related to zoological specimens with

the help of charts/ slides / maodels / photographs and digital alternatives/
and visit of students to already established nmuscums.

Scheme of Practical Examination

Time: 5 hrs. Min.Pass Marks: 27 Max. Marks: 75
Regular/Ex-students/Non-Collegiate

1  Analomy - 05
2 Permanent preparation 06
3 Exercise in Animal Physiology 05
4 Exercise in Biochemistry 08
5  Excrcise in Microbiology 07
6 Identification and Cominents

Spots (1 to 8) 16
7 Live Zoplogy: Study report of animals 03

in Nature
8  Viva-voce 10
9 (lass record : 10

Total 73
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B.SC. PART- I1 EXAMINATION

GEOLOGY
Scheme:
Theory Hrs./ Durationof Max. Min.Pass
_ weck  Exam.  Marks Marks
Paper-1  Sedimentology & 2 3hrs. 50 18

Principles of Stratigraphy
Paper-Il  Igneous & Metamorphic 2 3hs. 30 18

Petrology
Paper-111  Stratigraphy Of India 2 3 hrs, 50 18
Practicals _ 4 4 hrs. 75 21
SYLLABUS

PAPER I : SEDIMENTOLOGY & PRINCIPLES OF
. STRATIGRAPHY
Duration 3 hrs. Max Marks 50

Sectoin : A

Sediments sedimentary rocks and sedimentary fazies. the process of their
formation, Chemistry of weathering Processes. Diagenesis. Simple Sedimentary
environments.

Sedimentary structures: Surface structures viz- Ripple marks, Solc marks,
Rill marks, Rain drops imprints etc. Internal structures: Bedding, Graded
bedding, Cross bedding and penccontemporaneous deformation structures etc.
Biogenic structures: stromatolites and echnofossils.

: Sectoin : B

Texture of sedimentary rocks: Grain size and their distribution and their
geological significance, shape, sphericity and roundness, packing orientation
and internal fabric of sedimentary rocks heavy minerals, the process of their
seperation and study. _ L

Types of sediments and sedimentary rocks, Clastic and nonclastic rocks,
their classification and characterstics.

Sectoin ;: C ,

Petrogenesis of common Clastic & nonclastic rocks, Carbonate rocks,
their mincrals, composition, classification and origin. o

Elements & Principles of stratigraphy, Standard Stratigraphic Time scale
and its Indian cquivalents, rock units & time unils. Geochronology. litho
strairgraphy, Chronostrati graphy & bio Starigraphy. Stratigraphic
Correlation.
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GEOLOGY
%ﬁm: ' Hrs/ Durationof Max. MinPass
? week  Exam. Marks Marks

paper-1  Sedimentology & 2 3hrs. 50 18

Principles of Stratigraphy "
Paper-Il  Igncous & Metamorphic 2 3hrs. 50

Petrology _
Paper-Iil Stratigraphy Of India 2 3 hrs. 5(3 ;{j
Practicals 4 4 hrs. 75
PAPER 1I : IGNEOUS AND METAMORPHIC PETROLOGY: .
Duration 3 hrs. Max Marks 50

Scctoin ; A

Forins of igneous rock ; Intrusive and extrusive bodies ; plutonic,
hypobassal and volcanic rocks. Texture and structures of igneous rocks. rcla-
tionship between metamorphism & deformation. » '

Composition and crystalisation of magina, prefiminary ideas about
diffrentiation and assimilation. Bowen'’s Reacilon Series. Phase &. Compo-
nent. phase rule. basic Principles of cquillibrium thermodynamics. phase
equillibriain 2 & 3 component systems.

Sectoin: B _

Classification of ignoous rocks and description of cOIMMOnN 1gHCOUS rock;,
Granite.grénodidrite family, Diorite Gabbro family, Syenite family, ultrabasic
and ultramafic family.

Sectoin : C ‘
Metamorphism, controls of metamorphism and types of metamorphism,
Regional (dynamothcnnal), thermal (contact) and cataclastic metamorphism.
equillibrinm in metamorphic processes. ACF & AKF diagrams _
Texture and structure of metamorphic rocks, Concept of metamorp!uc
grade and facies. Description of common metamorphic rocks, slate, phivllite,
mica schist, gneiss, homfels, marbles.

GEOLOGY
heme: _
'?‘cheory nrs/ Durationof Max, MinPass
weck Fxam  Marks Marks
Paper -1 Sedimentology & 2 3hrs. 30 18
Principles of Stratigraphy

Paper-Il  Igneous & Metamorphic 3 s, 4. 18
Petrology
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Paper-il  Stratigraphy Of India 2 3 hs. 50 18

Practicals 4 5hrs. 75 27
PAPER IIl : STRATIGRAPHY OF INDIA

Duration 3 hrs. Max Marks 50

Sectoin : A . .
Physical & Structural sub divisions of Indian Subcontinent and their char-
acteristics. Major Archaean provinces of India. Precambrian. Geology of
Rajasthar.
Precambrian geology of India : Distribution, Cla ssification, Formations,
Lmportant economic mingrals.
Sectoin: B
Paleozoic and mesozoic formations of India ; distribution, Formations &
Lithologies and fossil contents.
Sectoin : C
Geology of Gondwana Super group - Distribution, division, lithology,
fossil and coal content, Deccan traps.
Cenozoic and Quaternary geology of India : Distribution, classification,
lithology and fossil content.

| GEOLOGY
PRACTICALS -

Duration 4 hrs. Min. Pass Marks 27 Max. Marks 75
~ Sedimentology - 10

1gneous and Petrology 25
- Strakigraphy of India S 15

Field Training _ " 05

Viva 10

Record _ : 10

Syliabus

Study of rocks in hand specimens and their identification 1gneous tocks:
Granite, granodiotrite, syenite, diorite, anorthosite, norite, gabbro, pyroxen-
ite, peridotite, p¢ gmatite, dolerite, rhyolite and basalt. Metamorphic Rocks:
Quartzite, marble, gniciss, mica schist, phyllite, slate. amphibolite, charnockite,
mylonite, mi gmatite. Sedimentary rocks : Sandstone, Limestone. shale, con-
glomerate, arkose, greywacke. Study of sedimentray Structures in hand speci-.
men. ACF & AKF diagrams.

Petrographic studies under microscope of the following Rocks, granitcs,
dolerite, gabbm,'sandstone, limestone, mica schist. marble. charnockite. Study
of stratigrapic rocks ip hand specimens.

Map of India showing Dethi- Aravali fold belt, main Vindhyan basin,
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Gondwana Super group and Deccan Traps.
Field Training : Study of geological formation and rock types for about

Three days duration. -

books suggested

1. - Mukherjec PK. - A text book of geology, (The World Press, Calcutta).

_ Subramania S. - Petrology L, (COSIP-ULP, Mysore, Und. Maysors).

3 Hatch FH., Wells, AK.& Wells M.K .- Petrology of the 1gneous rocks,
(CBS Pub, Delhi). )

4, mn, Roger - Petrology of the Metamorphic Rocks, (CBS Publication,

).

Sen Gupta, S.M.- Introduction to Sedimentology. (Oxford & IBH, Delhi).

6. Verma, VK. & Prasad, C. - Text Book of Sedimentary Petrology, (Int.
Book Distributers, Dehradun).

7 Greensmith, J.T.- Petrology of the Sedimentry Rocks, (CBS Publication,
Delhi)-

8  Ehlers, E.G, Blatt, H.- Petrology Igneous, Sedimentry and Metamorphic,
(CBS Publication, Delhi)

9. Tyrrel, GW. - Principle of Poirology.

10. Krishnan, M.S.- Geology of india and Burma (Higgin Bothams, Madras).

11. Wadia, D.N,-Geology of India (Tata Mcgraw hill, Delhi).

12. Tavindra Kumar- Fundamentals f Historical Geology & Statigraphy of

b

India (CBS) -
13 ‘MiRapetra GB.- A text book of geology. (CBS Publication, Delhi).
_ -
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Scheme of Examination

B.Sc. Pt. 11 Duration Masx. Marks Min Marks
Paper | 3hrs 50
Paper 11 3hrs 50 - 54
Paper 11l 3hrs 50
Practicals Shrs 75 : £
Paper -1 WILDLIFE

Unit-1I
Wild life of India, Principles of wildiife Management. Managing £ - selected
and k-selected communities .Wildlife map of India.Kinds of Wildlife-
Herbivores: granivores, fragivores, graminivores. Carnivores: Predators and
Scavengers.
‘ Unit-11
wildlife Management and Conservation. wildlife depletion and causes of
extinction of species. Elimination Vs Competitionexclusion principle and the
stabilization of Biodiversity.
Unit -1
Managing National Parks of India, Tiger Project. Wildlife conservation and
wildlife of Rajasthan, Sanctugrics and National Parks of India. wildlife
protection Act of India
PAPER - Il HUMAN ECOLOGY
Unit-1I
Demography, Propertics of exponcntial and logistic population growth curve.
Sex ratios. Age ratio Population regulation; Theory of Malthus, Birth control
measures, technological aids, sex education. Current Census of Indian
population
Unit- 11
Ethnoecology: Tribes of India, Forest resources and tribes. The problems of
development in Tribal communitics -
' Unit -1
Rural Ecosystems: Basic rural communities. Basic agricultural crops of India.
Green revolution. Human Health- Contamination of food; soil borne, foodborne,
waterborne and aithorne diseases.
PAPER - Il GEOSCIENCE AND NATURAL RESOURCES
Unit -1
The Earth , Soiar system & Universe. Internal constitution of Earth, Origin of
EarﬂLAgcofEartharﬂitsd'etmninam Geological time scale Plate tectonics,
Crustal types, Mid oceanic ridge, Continental drift, Sea floor spreading, Rift
Valleys, Isostasy.



>
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Unit—I1
* urface Process- Weathering, erosion and mass wasting. Geological feature
associated with river, wind, glacier and ground water. Earthquakes causes.
effect and distribution in World. Volcanoes- Types, products, causes and
distribution. '
Unit- IT1

Elementary ideas about different rock types. Elements of mining: introduction .

1o opencast, underground and alluvial mining. Terms related to opencast and
underground mining. Natural resources: Concept of Resources, Types of
resources. Water resources, Land resources, mineral resources and energy
FESOUTCES.

PRACTICALS
Schemie f Examination
Distributior f mzcks in practical Examination of B.Sc. Part I1/Part III

Time 3 hrs. M Marks 75
. Regular Ex.Sindent
1. Major Exe.cise 15 20
2 Major Exercise 15 15
k3 Minor Exe. ..s¢ 10 : 10
4, Spots 20 20
5. Viva-Voce 10 10
6. Record 05 -
75 75

e

Measurement of depth of v. ibility in a lake or pond with the help of 2
Secchi disk

Studies of water samples for:

pH e Dissolved oxygen » Alkalinity « Total Hardness
Chlorides o Disslved organic matter o Suspended particulates
Cbservationof zooplankions and phytoplankion, berthos, nekions and macrophytes.
Estimation of primary productivity with the help of dark and light bottle method.
Study of different sampling techniques and equipments.

Analysis of vegetation by line transect method

Determination of covet in 2 grassland community with the help of chart
quadrat method.
Determination of GBH of the tree species in a forest and calculation of
9. Characterstic adaptation of animals of ecological significance

10. Morpho- anatomical characteristics of hydrophytes and xerophytes.

11. Study of primary proctivity ( in terms of chlorophyll) in relation to light,
12. Study of animal communitics in a terrestrial ecosystem '

NoMEw e N
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BOOKS RECOMMENDED
1. PD.Sharma: Ecology and Environment, Rastogi Publications, Meerut
2. R.S. Ambasht: Ecology
3. Vermaand Agarwal: Environmental Biology. $.Chand and Co. Ram Nagar,
New Delhi
4. VB.Rastogi: Animal Ecology, Kedarnath Ramnath, Meerut
PRACTICAL
JPandey and M.S. Sharma: Environmental Science: Practical and Field Manual,
Yash Publications, Bikaner
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B.Sc/B.A./B.Com PART SECOND
(REVISED AND REFRAMED SYLLABUS)

SCHEME  DURATION MAX. MIN. MAX. MIN,
MARKS PASS MARKS PASS
FOR B.Sc. MARKS FOR B.A/ MARKS

THREE B.Com

PAPERS 3 HRS. « 150 54 150 54
PAPER 1 3 HRS. 50 18 50 i8
PAPER Il 3 HRS. 50 18 50 18
PAPER III 3 HRS. 50 18 50 18
PRACTICAL 5 HRS. - 75 27 50 18

PAPER - 1
PRINCIPLES OF COLOURATION
DURATION 3 HRS, MAXIMUM MARKS 350

NOTE :- The paper is divided into five independent units. Two questions
will be set from each unit. The candidate is required to attempt one question
from cach unit, ‘
UNIT-1
Indian traditional dyed textiles
Bandhani
Patola
Tkat
Indian traditional printed textiles
kalamkari
Sanganeri
Badmeri

0oEND TR~

UNIT-11
Perception of colour
Mechanism of colour vision
Theories of colour vision
Relation between colour & chemical composition of a compound
Electronic interpretation of phenomenon of colour of a compound
UNIT - I

AO TS~

General Properties of Dyes ;
Solubility of dyes ’
Tinctorial value of dyes

Fastness propertics of dve

n op e
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d. Substantivity of dyes
UNIT -1V
1. Elementry theories of dyeing
modern concept of dyeing - dye up take, concepl of adsorption; diffa
sion, Dye affinity for fibre, Dye fibre bond !
effect of electrolite :
effect of temperature
effect of concentration
effect of M:L Ratio

b

oan o

UNIT -V
Dyes
Natural
Synthetic
Ecofriendly dyes -
Classification of dyes ‘
based on application
based on chemicat structure
Chemistry and application of dyeing assistance
dispersing
leveling agent
solubilising agent
dye fixing agent

AP OPWITEND TR =

PAPER - I
TECHNOLOGY OF DYEING

DURATION 3 HRS. MAXIMUM MARKS
50 NOTE :- The paper is divided into five independent units. Two
questions will be set from each unit. The candidate is required to attempt one
question from each unit.

UNIT-1
General aspects of dyeing
a. ML ratio
Percent shade
Percent exhaution
Standing bath
Cross dyeing/Solid Dyeing
Reverse dyeing.
Topping
Tailing Effect
Stripping
Colour fastness

Al N BN o g o

S S
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UNIT-1I

1. Dycing machineries
a. Machinery for fibre dyeing — loose stock
b. Machinery for Yarn dyeing - Hank, package
¢. Machinery for fabric dyeing — Zigger, Winch, Padding Mangle, Jet Dye-
ing Machine, H.T. H.P. Dyeing Machine

Cont...... . II-TI
II- [T Page — 2

UNIT - LI
1. Dyeing of cotton and viscose rayon with following dyes
a. Direct dyes )
b. Azoic dves
¢. Vat dyes
d. Reactive dyes
¢. Sulphur dyecs
f. Pigment Colours

UNIT -~ IV
1. Dyeing of silk and wool with following dyes -
a. Acid dyes
b. Basic dyes
c. Mordant/Chrome dyes

' UNIT -V
1. Dyeing of polyester and polyester blended fabric
a. Carrier dyeing
b. HT HP dyeing
¢, Jet dyeing
d. Thermosol dyeing
2. Dycing of nylon and acrylic fibre
PAPER - 11
TECHNOLOGY OF PRINTING

DURATION 3 HRS. MAXIMUM MARKS

50 NOTE :- The paper is divided into five independent units. Two
questions will be set from each unit. The candidate is required to attempt one
question from ¢ach unit.
UNIT -1
Printing & itts significance
Methods and machines of printing
Block
Screen — Hand & Flat Bed
Roller
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d. Rotary
UNIT -1

Preparation of Printing paste

Use of varions ingredienis & thickeners
After treatment of Printed goods

a. Ageing

Flash ageing

Curing =

Carbonisation

Washing & Soaping

Reduction clear treatment

Drying

MO RO TS NG —

UNIT - 1
A Style of Printing
direct style
discharge style
Resist style (dabu, batik, tie & dye)
UNIT-IV

L=

B

Azoic dyes b. Rapidogens
Reactive dyes  d. Pigment dyes
UNIT -V

2

Printing wool & silk with
acid dye

metal complex dyes
Printing of polyester with
disperse dye

Printing of Nylon with s
Acid dye

Printing of acrylic with
Cationic dyes

pohR B R -

Printing of colton & viscosc rayon with following dyeing with
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Duraion MaxMarks  Min, Pass Marks

" Paper -1 . 3 hrs. 75 Marks 54
Paper - I1 3 hrs. 75 Marks
Practical . 4hrs 75 Marks 27
PAPER - 1 : MILK AND INDIGENOUS
. MILK PRODUCTS
3 hirs. Duration Max. marks : 75
Unit - 1

1. Normal constituents of milk, general composition of milk of different live-
stock.
2. Nature of major milk constituents, physical properties of milk.
3. Factors affecting composition and vield of milk.
Unit - 11
Coagulation of milk with acid enzymes, heat and alcohai.
Colostrum and its chemical physical and nutritional properties.
6. Place of milk in Indian diet.
Unit — I1L
7. Handling of milk-milking by hand and machine production of clean milk,
role of micro-organisms in milk sources of contain ination. presevations
and storage. ,
8. Adulteration of Milk and its detection, spodtage of milk.
9. Legal standards .
10. Milk products — mitk powder, shee, khoa, dahi, chenna, flavored milk.
PAPER - I INTRODUCTORY AND
INDUSTRIAL DAIRYING

o

Syllabns : -
3 hrs. Duration Max. Marks : 75
Unit - 1
1. Present position of dairy industry in India, Production of milk and its
utilization,
2. Agencics engaged in marketing of milk, transportation of milk.
3. Collection of milk by a dairy plant, Filtration, classification pastcuriza-
tion, homogenization, cooling, packing and storage.
| Unit - 11
4. Manufacture of standardized. 1oned. reconstituted flavoured and sterilized
milk.
5. Dairy development plans, operation flood.
6. Use of Refrigeration in diary industry.
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7. Metals commonty used for dairy utensils and equipment.
Unit - I
8. Use of substandard milk.
9, Elementary idea aboul the manufacture of cream, toned milk, butter, ice
cream, cheese and concentrated milk,
10. Kinds of spoilage of milk production and the prevention.

LIVESTOCK AND DAIRYING PRACTICAL
4 Hrs. Duration Max, Marks. :75
- PRACTICAL-I
Sampling of milk for chemical analysis.
Determination of specific gravity, fat, total, solids and SNF of milk.
Determination of acidity of milk, cream, curd
Estimation of protein lactose and chloride in milk.
Detection of preservation in milk.
Detection of adulterants in milk.
PRACTICAL - H
. Study of cream separator parts and separation of ¢ream.,
Manufacture of ghee, dahi, khoa, chenna; ice-cream.
3. Analysis of Ghee-Acid value, loading valug, butyric-refractor meter read-
ing peroxide value, bond in test, kries test. )
4, Familiarity with common defects of milk and milk products rancidity fishi-
" ness, gassiness, tellowiness, visit to chilling plants and dairics.
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Scheme
Duration Max.Marks Min.Marks . PdeWk

Paper - 1 3 hrs 15 27 3

Paper - II 3 hrs 75 27 4
Practical - 3 hrs 75 27 4

PAPER - I - PATTERN MAKING AND
DRESS DESIGNING
Duration - 3 hrs Max. Marks 75

Note : The Paper will contain ten questions having two questions from each
unit. The candidate are required to attempt five questions in all selecting at
lcast one question from each unit.
Unit -1
1. Clothing- Introduction, scope and importance.
- 2, Dress Designing- Application of elements and principles of design to cloth-
ng.
3. Readymade Vs. Homemade garments.
Unit - 11
1. Techniques in pattern making - ‘
(a) Flat pattern (b) Draping (c) Drafting
Their application, principles, ad antages and limitalions in clothing
construction,
2. Knowledgeofmemngcofmgcmmmfmcmldm andadult

figures. Indian and International standards. How to take accurate body

measuréments. _
3. Ideal proportions at different ages from one year child to an adult.
Unit - HI
Fitting- Principles of fitting, factors to be considered while fitting, com-
mon fitting problems, remeding fitting defects of bodice, sleeve and skirt.
Unit - IV
Fashion -Meaning, sources of fashion information, fashion cycle.
2. Drawing of fashion figures with the knowledge of oorrectpropomonsosf
various body parts as related to the whole.
: antandbackposesofsmmen(l"ashonﬁgures)
4. ‘Front and back poses of a Man.
Unit -V
1. Use of colour and shading in Fashion Drawing.
2. Special consideration in designing and layout of fabrics such as print,

ot

Ll
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stripes, checks etc.

3. How to ptan dress designs including accessorics

SUGGESTED READINGS -

1. Erwin, Kinchen “Clothing for Moderns” - Macmillan Publishing, New
York. . '

2. Latze, Alpha and Hostelten Helen “The wild world of clothing”. The
Ronald Press Company, New York.

3. Mathews Mary - Practical clothing construction I & II Cosmic Press,

' Madras :

4. Doongaji S. and Deshpande R. “Basic Process of Clothing Construction”

5. Neelam Pruthi and Saroj S. Jeet Singh : Drafting techniques for Garment
construction.

6. Pandit, Savitri : manual of Children’s clothing, Orient Longman Ltd.
Bombay.

PAPER-TI-ELEMENTS OF MARKETING AND FINANCE
Duration ; 3 Hrs: Max, Marks 75
Note : The paper will contain ten questions having two questions from each
unit. The candidate are required 10 attempt flve questions in alt selecting at
least one question from each unit.

Unit-1I

Meaning of Marketing, Types of Market, Mll‘ket Suwey and Fashlon Mer-
dnndldnc- market Demnand, f .

e Unit-10 _
Cost Profit Analysis special reference to Marginal Costing- Profit Volume
Ratio, Margin of Safety and BEP Analysis, Input markets with special refer-
ence to textite and garment production planning.

_ ) Unit - 0X

Meaning of Working Capital- Factors affecting working capital requirement.

- Various sources.

Foreign Trade ' !
Unit - IV
Foreign Exchange Regulations Special reference to FEMA_ Rate of exchange,
letter of credit, various types of bills discounting, Tariff, Custom, Insurance.
Unit - V
Procedure of Exports; Export - Import Policy of India, Export Licence Ex-
port Houses, Export Promotion schemes and measures in India, Detail Study.

SUGGESTED READINGS -

1. Stivastava and Agarwal : Vipdan Prabandh.
2. Mamoria, Joshi : Salesmenship & Practice of Marketing in India.
3. Davar, R.S. ; Salesmenship & Publicity.
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Satyanarayan : Sales Management.
Jain & Sharma . Vikraya Prashasan Avam Prabandh
Agrawal, Kothari : Vipnan Prabandh. _
Kindley, Burger : International Economics.
TTAT Iy, IR R
PRACTICAL - PATTERN MAKING AND DRESS DE-
SIGNING
Duration 4 hrs Max. Marks - 75 Min pass marks - 27
1. Equipments and supplies used in clothing construction.
2. Sewing Machine - its parts and operation, defects and how to remedythem
Care of Machine.
3. Samples of construction processes-
{a) Basic Hand Stitches.
(b) Seams and seam finishes.
(c) Darts, pleats, tucks and gathers.
(<) Placket and fasteners.
() Pipings and facings.
(D Collars and sleeves.
(g) Embroidery stitches (10}
(h) Darning and patching.
4. {(a) Study of Body measurements in relation to age and height.
{b) Calculating the amount of material required for various garments.
(c) Importance of drafting ang making paper patterns.
{d) Placement and cutting of paper pattern on fabric.
Drafting of basic bodice block and its adaptation to various garments.
6. Drafting, cutting and stitching of the following chikiren garments - Jhabla,
Panty, Romper, A-line frock, Gathered frock, pax[ama, cap, feeders, half
pant, boy’s shirt.
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Papér Name (Theory)

M.D.S.U. Syllabus/B. Sc. Part - 11/ 81

Min

VCA-03 Database Management System 3 '3 27
VCA-04 C Programming 3 3 27
Paper Name (Practicals)

VCA-LAB-03 Database ' 3 3 75 27
Management System '

VCA-LAB-04 C Programming 3

Scheme for Vocational Comphitér Applications (B. S¢.) Marks
PartA: i 10

1. 10 Questionof 1 mgmmh
2, Answer should not éxoeed more than 20 words

3. All question aré compulsory

PartB: i 20
1. 5Questionof 4 markasagh..-
2. Answer should not exceed more than 50 words
3. All question are compulsory
PartC: [ 45
1.. 3 Question of 15 marks each. Three will be an internal choice
in each question
2. Answer should not exceed 400 words
3, All question are compulsory ,
Practical exam to be conducted by one internal and one external examiner.
Duration of Practical exam is 3 hours,

VCA-03 Database Management Systems

Duration; 3 hours . Max marks 75
Object of database systems, data abstraction, data definition language, data
manipulation language, database manager, database administratar. Trade offs
between utilities of data and control of data.

Introduction to FoxPro: creation of datebase, field types, adding records, edit-
ing and deleting of data, vicwing data, navigating in data file, searching of
data, memory variables and arrays..

Sorting the database, Indexing, compound index files, managing multiple data
files, setting environment using SET commands, setting filters, setting rela-

" tions, date & time functions, character and file functions.

Programming with FoxPro, input and output, making decisions, koop constnucts,
debugging programs, setting up screer displays, procedures and user-defined
functions, creating and printing formatted reposts.
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VCA-04 C Programming
Duration: 3 hours ' - Max marks 75
Top down design algorithm, characteristic of algorithm, implementation of
aigorithm, efficiency of algerithm, analysis of algorithm, flow chart symbol,
benefit and limitations, decision table, pseudo code,
C Language: Types, Operators and Expressions, variable names, data types
and sizes, constants, declarations, operator, expressions and type cotversions.
Control flow: Statements and blocks, selection and loops structures, break,
continue, branching and labels.
Functions and program structure: Basics, functions and their arguments, external
variables and static variables, scope rules, regisier variables, block structures,
initialization, recursion. o
Pointers and Arrays: Pointers and addresses, pointers and finction arguments,
pointers and arrays, address arithmetic, character pointers and functions, multi-
dimensional arrays, pointers arrays, pointer to functions, file handling.
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