Syllabus for written examination to be held for recruitment to the
post of Post Graduate Teachers under Science & Commerce
Stream, pursuant to Advt. No. 06 of 2017/18.

Part- A (Compulsory) following syllabus/ standard are adopted.

Subject : Syllabus to be followed
i), General English : Higher secondary (+2) level.
ii). Gen. Knowledge : Enclosed below
iii).  Pedagogy . General Pedagogy of Graduation Standard

iv).  Computer Aptitude : Diploma standard




2. For Part- B (Concerned Subjects) the P.G. syllabus covering Paper-1 & I are adopted for the

following subjects are enclosed below

vii)
viii)

Physics
Chemistry
Zoology
Botany
Mathematics
Odia
English
Commerce




The paper in General KnoWIe‘dgé"wiH include knowledge of Cum;e}ht_-l-events arid

matters as of everyday observation and experience in the scientific aspects of lifeias may be

expected. of an educated person, The-paper will also include questions on:History of India
and Geography of such standard which' the candidates should be able fo Anéwer without
special study. Total 0-matks, o o L '
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Unit-I - Algae - General characteristics, Orggxﬁzation of thallus, Cejl Structure,
Reproduction,AIternation of generation, Economic, Importance;
Structure, Reproduction and life cycle of chlamydomonas and Spiregyra,

Cyanobacteria ~ General charactEristics, Cell structure, He'tjerocysts,
Reproduction and Economic importance - A :

Fungi - Genera characteristics,_ organization of thallus, Reproduction,
Alternation  of | generations, 'Eg:__o;gom_ic importance; . Structure,

cont Diseases - Late biight of potato, Smut and. rust of wheat, Citrus
Canker, Mosaic Disegse of tobaccg, = - o .

UnitI] - Bryophytes - General charactez*istics, Alternation of genereition, Economic
significance; _ . L . :
Structure & Reproduction of Riccia, Anthoceros ang Sphagnym,
Pteridophytes - General characterigtics, Alternation of generation, Stelay
structure, Heterospory and seed habit; GéneréI'MorphoIogy, Anatomy
and Reproduction of Psilotum, Sellaginella and Marsiles, -
Gymnosperms ~ - General characteristi'cs,‘ Resemblances with and
differences between Pteridophytes and _Angiospepmé; ‘General
Morphology, Anatomy and Reproduction of Cycas. -

Unit-IIT . Morphology of Angiosperms - 0ot, Stem and theirrmodifications;

| Leaves and theiy types, Venation ang modifications; Phyllotaxy;

nflorescence; Structure of flower, Flora] diagram and Fgyg] Formula;
Important features of the families; Cruciferae, Fabaceae, Malvaceae and

Embryology of Angiosperms- Microsporangium, Male gametophyte,

Megasporangium, Female gametophyte, Pollination, Ferﬁlization, Sexual
incompatibility, Endosperm, Embryo, Seed development, Strueture and
types of seeds, Seed dispersal, Seed dormancy and germination,

Unit-v . Ecology - Ecological factors; Ecological adaptationg - Hydrophytes,
Xerophytes, Mesophytes; Plant succession; Bio-geochemica] cycles,
Ecosystem and their components, Major ccosystems, Environmenta]
pollution- air, soi] and water pollutios and their control measures,.
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NYLLABUB per BoTany .

PAPER-II

Unit-I- Viruses- Genergl characteristics, size and shape, structure, viral
~ multiplication, . -

Bacteriophages- Types, Mtltiplication, Lytic cycle, Lysogeny.

gL 1

Archaea -~ Genergl féa’fur'es',- cell structure and'typ‘es. e , "y
' .U 7%
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 Unit- TI . - Cell Biology - Cell structure, Cell wall, Cell m

Eiibacteria - Morphology, Internal structuze, Fx sifrinati
Conjugation, = Transduction. .

Mitochondria, Golgi bodies, Glyoxisomes, Perosiss
Nucleus and Nucleolus; Structure of
Mitosis and Meisosi.

Unit - I11-  Genetics - Mendel's laws of Inheritance, Interaction ef genes; Linkage,

Recombination and Gene mapping; Extra-MNucher inheritance;
Mutation-Types and induction, DNA damage and repair, Types of
polyploidy, Role of mutation and polyploidy in crop improvement.

Unit-IV-  Molecular Biology - DNA is the genetic material, Strocture and

Replication of DNA, DNA polymerase; Structure and types of RNA;
RNA polymerase and transcription, ‘RNA processing: Translation;
. Regulation of gene action in prokaryotes with'reference to tac-operon.

- Plant Biotechnology- Gerieral idea about plant tissue culture,
sterilization techniques, clonal propagation, somaclonal variation;
Protoplast isolation and somatic hybridization.

~ Transgenic plants- Agrobacteriu_m-mediated\.ger'xe" transfer, Direct
‘gene fransfer, Insect (Bt.) ‘and herbicide{glyphosate) resistant
. transgenic plants. S

Unft -V~ : Plant Physiology - Water relétions of pléﬁt cells, absorption of water,

~ ascent of sap, transpiration, mineral nutrition; Phloem transport.

R I’.lant'Bio_ch'erﬁi's&y-- enzymés; PhotoSynthésis and phthrespiration,
respiration, nitrogen metabolism. S

Plant growth regulators - {auxins, g_ibberelllﬁ; cytokinin, abscisic
acid, ethylene), Photoperiodism and venalization, -

.
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~ Classical thermodynamics

‘and determination of fugacity - activity - activity coefﬁc1ent - Third law of

PAPER-I

SECTION-A : PHYSICAL CHEMISTRY.
Unit-I: ’ ‘ -
Brief resume of concepts of law of thermodynamics ~ free énergy, chemical potential
and entropies ~ Partial . molar properties - partial molar free energy - partial molar

volume and partial molar heat content and their significances - concept of fugacity

thermodynamics, excess functions for non ideal solutions
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”Non-equlhbnum thermodynanucs e

Thermodynarmc criteria - Entropy productmn and ent-ropy balance equa
chemical equations and chemical affinity- genelahzed fluxes and forces
phenomenological equations - Onsaget’s reciproeity relations.

Statistical thermodynamics

FEnscmble-phase space ~ Quantum statistics - partition functions - Statistical
thetmodyriamics - Einstein-and Debye specific heat equations.

Unit-II:
Chemical dynamics

Empirical rate laws - Theories of reactmn rates - Determmatlon of reaction
mechanism ~ Reaction in solutions - catalysed reaction kinetics ~ Techniques for fast

. reactions viz. flow method, relaxation method, flash photolysis, NMR method.

Electrochemistry

EBlectrochemistry of solutlons Debye - Huckel - Onsagei‘ i:reatment and its
extension, Ton association - Thermodynamics of electrified interfaces - Lipmann
equation - Butler Volumer equation - theory of double layer at mterfaces and
semiconductor - corrosion and prevention methods. '

Unit-IIL
Surface chemistry

Adsorption - Surface tension, Capiilary action - pressure dlfference across curved
surface isotherm -~ BET equatlon - surface films on liquids.

Micelles : Surface active agents and their classifications - Structule of micelles -

CMC ~ Thermodynamics of rmcelhzahons - Solub111zat10n -micro emulsion -

reverse micelle,

Polymers : Definition, type of polymers - kinetie of polymerization - mechanism of
polymerization - Molecular mass and its determination (Osmometry, Viscometry,
diffusion and light scattering methods). g '

Solid state chemistry : Structural classification of solids ‘of binary and ternary
compounds - defects in solids ~ Eleotrical properties’ : Metdls, insulator,
semiconductor, super conductors - band theory. of solids, '

Phase equilibria : Thermodynamic derivation of pl_lase rule - Three component

systems and their application.
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7 first order perturbation principle - angular momentum. ' )
Molecular orbital theory

Huckel theor of conjugated systems - Free valence index, bond order and charge
density calculations - application to ethylene - butadiene - cyclopropylene radical,
cyclobutadiene N7 ‘

Electronic structure of atoms |

Electronic configuration, L+ coupling - term separation of energies of pr.and d
configurations ~ spin orbit coupling ~ Zeeman splitting, : '

SECTION - B: INORGANIC CHEMISTRY
Unit-] '
Periodic properties and chemical bonding

Chemical periodicity, VSEPR theory for different types of molecules, Walsh diagram
(tri~ and penta - atemic molecules), dr-prr bond, bent rule and energetic of
hybridization some simple reactions of covalently bonded molecules.. -

Acid-base concept and Non-aqueous solvents

Hard-soft acid base concept - acid base strength ~ theoretical basis of hardness and
softness. Non aqueous solvents: types and characteristics ~ reactions in non-aqueous
solvents, '

Symmetry and Group Theory in Chemistry

Symmetry elements and Symmetry operations -~ definitions of group, subgroup,

cosets relation between orders of a finite group and its subgroup - Conjugacy .

relation and classes, Point symmetry group - Stoneflies symbols - representations of
groups by matrices (representation for the Cy, Cavs Caty Dy 'groups) =~ Character of a
representation - The great Orthogonality theorem (without proof) and its
importance - Character tables and their use,

0

6st1;lates ~ Particle in boxwﬁgid rotator ~ harmonic oscillator ~ variation principles,




T

Chemistry of transition and inner transition elements:

.....

with special reference to electronic structure, ionic radii, oxidation states, complex
formation, magnetic behaviour and spectral properties.

Coordination compounds and Metal ~ Ligand Bonding o

Nomenclature and isomerism of coordination compoundsi¥jvalence bond. theory
and its limitations - Crystal ficld theory and its applications to -octahedral,
tetrahedral and square planer complexes - Limitations of crystal field. theory -
Molecular orbital theory: sigma bonding .and energy level dlagTam in octahedral,
tetrahedral and square -planar complexes: bonding and energy Ievel dragt‘am in
octahedral complexes, Co aap e e : '

 Electronic spectra of fransition metal complexes

Types of electronic transitions, selection rule - Speitrochemical, series -
Spectroscopic ground states, correlation - Orgel and Tandbe-Sugano. diagrams for
transition metals complexes (d* to d? states), calculations of Dq, B and b parameters
-charge transfer spectra. g L

Unit-Ill o o
Metal-tigand Equilibria in Solution wn e

Stepwise and overall formation constants and thelr 1nter1elat10n, factors affectmg
the stability of metal compléxes - chelate effect and. its the1modyna1mc origin -
determination of binaty formation constants by pH~metry and- speci-rophotometry,

Job’s method of continuous variation. -

[T
)-.:|.

Reaction mechanism of transition metal complexes - .

Energy profile of a reaction - Thermodynamic and. kinetic sfabi]ity of metal
complexes - Kinetic application of valence bond and crystal figld theories.

Substltutlon reactions of octahedral complexes; acid -hydy nlysm - base hydrolysis:
con]ugate ‘base mechamsm and the direct/indirect evidences Substltutlon reactions
in square planar complexes. the trans effect and its ap].»‘l_xcanon to synthesis of
complexes® ~ theories of trans effect - mechanism arth-factors affecting the -

substitution reactions, o

Redox reactions: Outersphere reactions, Marcus theoty for outerasphere reaction -
inner sphere reactions. ‘

Nuclear chemistry

Radioactive disintegrations, radio isotopes and their applications, nuclear reactions,

fission and fusion, radio analytical techniques and activation analysis,
' 11




stitum Mechanics
i !

first order perturbatlon principle - angular momentum. : )
Molecular orbital theoxy

Huckel theor of conjugated systems - Free valence index, bond order and charge
density calculations - apphcatlon to ethylene butadiene - cyclopropylene radical,
cyclobutadiene , RIT :

*

Electronic structure of aton{s )

Electronic configuration, LS coupling - term separation of energies of pn and dn
configurations - spin orbit coupling - Zeeman splitting, *

SECTION - B : INORGANIC CHEMISTRY
Unit-1 |
Periodic properties and chemical bonding

Chemical periodicity, VSEPR theory for different types of molecules, Walsh diagram
(tri- and penta - atomic molecules), dm-pm bond, bent rule and energeﬂc of
hybridization some 31mple reactions of covalently bonded molecules..

Acid-base concept and Non-aqueous solvents

Hard-soft acid base concept - acid base stréngth - theoretical basis of hardness and

softness. Non aqueous solvents: types and characteristics - reactions in non-aqueous

solvents,
Symmetry and Group Theory in Chemistry

Symmetry elements and symmetry operations - definitions of group, subgroup,

cosets relation between orders of a finite group and its subgroup - Conjugacy

relation and classes, Point gymmetry group - Stoneflies symbols - representations of
groups by matrices (representation for the Cy, Cny, Can, Dan groups) - Character of a
representation ~ The great Orthogonality theorem (without proof) and its
importance - Character tables and their use. |

9 .

ostulates - Particle in box,rigid rotator ~ harmonic oscillator - Varlatlon prmmples,




Chemistry of transition and inner transition elements;

. General characteristics of 1st row transition elements and ih#fer transition elements
with special reference to electronic structure, ionic radii, dddation states, comiplex
formation, magnetic behaviour and spectral properties.

Coordination compounds and Metal - Ligand Bonding .t

Nomenclature and isomerism of coordination compoundsivalence -bond theory
and its limitations - Crystal field theory and its applications to octahedral,
tetrahedral and square planer complexes - Limitations Ofo gcrystal ﬁ?ld,;th&(?l"}’. -
Molecular orbital theory: sigma bonding and energy level diagram in octahedral,
tetrahedral and square Pplanar complexes; bonding:and e-'né'rgy level diagram in
octahedral complexes, T '

 Electronic spectra of fransition metal complexes

Types of electronic transitions, selection rule - ‘Spﬂ_'rift-"r('ach'emical, series -
Spectroscopic ground states, correlation - Orgel and Tam-ﬂﬁe-_Sugano,diagrama for
transition metals complexes (d* to d? states), calculations of Dq, B and b parameters ‘
- charge transfer spectra. an RN

Unit-IlT | - i

Metal - higand Equilibria in Solution

T R S

Stepwise and overall formation constants and their interrélation, -factors:affec'_ting
the stability of metal complexes - chelate effect and its thermodynamic origin -
determination of binary formation constants. by pH-metry a;uds}‘)ECﬁ'Qphotomeh'y,
Job’s method of continuous variation, -
. _ - ) INE
Reaction mechanism of transition metal complexes -~ ..,

Energy profile of a reaction - Thermodynamic and kinetic sfabi]ity of metal
complexes ~ Kinetic application of valence bond and ctystal.figld theories,

Substitution reactions of octahedral complexes; acid hydyulysis ~ base hydrolysis:
cohjugatebase mechanism and the direct/indirect evidenceg s Substitution reactions
in square planar complexes: the trans effect and its application to synthesis of
complexes' - theories of trans effect — mechanism anih:factors affecting the

substitution reactions, . =

Redox reactions; Outersphere reactions, Marcus theory for outerasphere reaction -
inner sphere reactions, 8 |

Nuclear chemistry

Radioactive disintegrations, radio isotopes and their applications, nucleat reactions,

fission and fusion, radio analytical techniques and activation analysis,
v | 4 1
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PAPER-II xyﬁf}ﬁﬁ{m ssKCn EMISJTy/
SECTION-=A +ORGANIC CHEMISTRY . o
A -sg

'Unit--‘" | SRR - _
Stereochenush*y, structure and reactlvzty

_ Confozmatlonal analy51s of cycloalkanes, decalms, effect of confermahon on _
,reactwlty, conformation -of. sugars, steric stiain due. to- unavmdable ere%dmg‘ :
Elements of symmetry, chlrahty, molecules ‘with more thatvone: ChlI'aI cceriter, threo

and erythro isomers;. methcds of- resolutlon, ~optical: purlty, enannoptlcand .
d1asteretop1c atoms, groups and faces, sterospecnﬁc and. sterOSeIectlve synthe31s -

© Asymmetric: synthesm - @pﬁcal actmty i the absence of chu:al carben (b1phenyls,'
allenes and: splranes) chlrahty due to’ hehcal shape ' "

- '_.*,.-.-‘_, o . "; .
&

Types of mechanisms, types of reachons, thermodynanruc and kl]:‘{EhC requlrements, .
kinetic and thermodynarmc control, Haminond’s postulate, Curtln-Hanunett- ,
' prmmpie Potentlal energy diagrams, transitiont states and mtermedlates, methods of o
_ detenmmng mechamsms, ISOtOpe effects S : SR

1




The Sn2, Sx1, mixed:Syl and Sn2 and ST mechanisms. The nexghbourmg group
\ mechanism, nelghbourmg group participation by p and s bonds, anchimeric -
assistance Classmal and non-classical cerbocatlons, phenomum ions, nmbormyl
system, common carbocations rearrangements - Apphcauon of NMR spectw‘scopy ‘ :
in the detection of carbocations. : '

The SN1 mechanism,

Nucleophilic stbstitution at an all‘ylrc, aliphatic trigonal -and a ".'vinylic carbon.

- Reactivity effects of substrate structure, attacking nucleophile, leaving group and
*reaction medium, phase transfer. catalysis and ultrasound, ambident nucleophile,

leaving group and reaction medium, phase transfer catalysrs and ultrasound
ambident nucleophile, regloselectwlty ' |

Aliphatic electrophilic substﬁ'utxon

Blmolecular mecharusms Sg2 and Sgi. The S5l mechanism, electrophlhc substxtutlon :
accomparued by double bond shifts, Effect of substrates, Ieavmg ground arid.the. -
solvent polarrty on the reacuvrty x

'Umt-u L
Aromatlc Elecl-rophlhc Subshtutlon

The arenium jon mechanism, orientation and reactivity, energy proflle dlagrams, the
- ortho/ para ratio, ipso attach, orientation in other ring systems - Quantitative
treatment of reactivity in substrates and electrophiles - Dlazomum couplmg -
Vilsmeir reaction, Gattermann Koch reaction, e

Aromatic Nucleophilic Sustitution o

The .'SNAr‘ Sal, benzyﬁe and Swl rne'chanjsms Reactivity - effect of substrate . -
structure, leaving group and attacking nuleophile. The von Rlchter, Sommelet -
Hauser, and Smﬂes rearrangements

"Free Radical Reaction's_

Types of free radical reactiorss, free radical substitution mechanism, mechanism at ,
an aromatic substrate, neighbouring group assistance - Reac'tiirity' for aliphatic and
aromatic sustrates at a bridgehead, Reactivity in the attacking radicals - The effect of
solvents on ractivity, Allylic halogenation (NBS), 0x1dat10n of aldehydes to
carboxylic acids auto-oxidation, coupling of alkynes and’ arylation of aromatic
compounds by diazonium salts.’ Sandmeyer reaction. Free radmal rearrangement
Hunsdiecker reaction,



.nucleophﬂes and free " {odicats, 165" = and - chemdselestivity, ey |
reactivity, Addltlon to- cyclopropane ring ~ Hydrogenat’ioij‘:ef douﬁlé”andmple ;
‘bonds, hydrogenatlon of aromatic rings. Hydroboratlon ~ Mlchael reaction “

Addrﬁon to Carbon Carbon’ Multi‘ple Bonds -

, Mechanism and stereociiithiical aslﬁects of addition r reachens mvolvrng“ JéIectr

Sharpless asymmetric epoxidation, -

: Addmon to Carbon Hetero Mulhple Bonds. :

Mechamsm of mefal Hyglrlde rec{uctlon of saturated and’ unsaturated c:arbonyl .

compounds, ac:Ids, esters and- nitriles. Addition of Grrgnard reagents,organozmc

and -organolithium - Teagents- focatbonyl .and unsaturated carbonyl eompounds.
- Witting redction - Mechanism of condensation reactioris mvolvmgaenolates Aldol
Knoevenagel ‘Claisen; Mamuch, Benzdln, Perkm and Stobbe reactrons

; Ehmrnatmn Reachons

The Ey, B and E1CB mecharusms and their spectrum -Orlentatmn of the doubIe' :
-bond Reachvrty effectfof substrate structures, attacklng base, the Ieavmg and the

medmm Mechamsm arid: orrentatronlnpyrolytlc elumnatron o
Umt-III _ s _ : 1 R T T

Perlcyc!ic Reaetions -' S

: Molecular orbrtal symmetry, frontrer orbltals of ethylene, 1 3. butadlene, 1 3 5 -
hexatriene and allyl system, Classification of pericyelic’ reactions, Woodward - ‘,
Hoffmann: correlation didgrams: FMO.and PMO approach, Electracychc redttions:- -
 conrotatory and disrotatory motions.- antrafacial and suprafac:1al additions, 4n and

4n+2 gystems, 2+2 acldmon of ketenes, 13 dipolar cycloaddltlons and cheIotroplc o

reactlons

Srgmatroplc rearrangements - suprafac1a1 and antrafaelal shlfts of H, Sigmatropic
shifts invelving carbon’ fnoretles, 3,3 -_ and 55 - Slgmatroprc rearrangements,‘ |

Claisen, Cope and aza~ Cope rearrangements Fluxional tautomerrsm Ene reaction,

Photochemical Reactmns _1 L S : ‘

Interachon of electromagnetlc radiation ‘with matter, type of excxtatmns, fate of _

excited molecule, quantum yield, transfer of excitation energy, actmometry

Photochémistry of Alkenes : Intramolecular reactions of the olefuuc bpnd -
geometrrcal 1somer1sm, cychsatlon reachons rearrangement of 1 4- and 1 5 dlenes

. Photochemistry of Carbbnyl Compounds ; Intramoleéular reactions of carb’enyl
| compounds - saturated, cyclic and acyclic, B/y-unsaturated and g, f- unsaturated :

compoTnds, cyclohexadienones.

. | o | B .18




~ 9; Photochenﬁsh:y of  Aromatic Compounds ¢ Isomerisations,
' substitutions, ' : , B

A i e -'IU ___3.’r T
\}Q/ Mlscellaneous Photochemlcal Reachons. Photo-Frles re;gq)t;ons of amlrd
- Fries - reartangement. Barton reaotlon Sin_gl :

et molec lar 0 en r-
| Photoohenucal formation of smog. - , }I xyg o
) o S \} H
UIlIf-IV o ) ) - ‘ o . ",fr__ -

Diéconnection -app'roaéh .

Jézxyf‘fk&%‘/ﬁqamfer Conversin, the fmportance of the & der of events i:n or; gamc .
\ . synthesis, one group C-X and two group C-X dlsconnegtrons, chemoselectzvzty, '
reversal of polanty, cyclisation reaction and amifie synthesis’ ST

- -Ii)

-

Protecting Broups ; Prmmple of protectlon of alcohol, amme carbonyl and carboxyl
gtoups ‘ . . '

One. group C-C dlsconnechons J

Alcohols and carbony:l compounds, regloselecﬁwty AH<ene synthems, wse of
acetylenes and aliphatic nitro compounds in'organic syntheszs '

Two group C-C dlsconnectlon '

%

Dxels_ - Alder reacﬁon, 1.3 - du‘unchonahsed compounds, Q [3 unsaturatod carbonyl' S
compounds, control in carbonyl condensatxons, 15- dlfunohonahsed compounds,
_ M1cheal addmon and Robmson annelatlon Co :

, ng synthesxs. . Saturated heterocyoles, synthe51s of 3~ : 4- 5« and 6~ me_rx}be“red'_
rmgs, aromatlc heterooycles in orgamc synthesm. . el

SECTION-B: ANALYTICAL CHEMI,S?I*R\(_':: T
Unitd S - z

| Introduchon o analyhcal chenustry and data processmg

Role "of andlytical ° chenustry classﬁlcation of analytloal methods, fypes of
instrumental analysis - Errors of analysis, clagsification, sontce and minimization of '
errors, absolute and relative errors, accuracy and prec131on, significant figures, mean
value and dev:atlon, -average and standard devxatlon, medxan valite, - ramge,r
«confidence intervals, Samplmg in anaIy31s Definition, theory of samplmg, techmque .
of samplmg, statistical criteria of good sampling, stratlfled samphng, transnusswn '
and stokage of samples, o . e e

A
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'}Envifbhmental sa‘inples af}d"fheizzsanalys es i '
Aquatic pollution: Inoigahic, organic, pesticides, agricultural, in'cIus‘tf'ia,l-:"e_tc;QWater
qualify parameters: dissolved oxygen, biochemical oxygen demand, solids, metals,
content of chlorides, fluoride, sulfate, phosphate, nitrate, o L
Analytical methods for measuring BOD, DO, COD, fluoride; nitrate (As, Cd, Cr, Hg,
Pb,Seetc.) - . o S . B '

Unit-11

Ultraviolet and Visible Spectroscopy

Various electronic transitions, Beér-Lambert’s_ Law, effect of solvent. on electronic

transitions, ultraviolet bands fox;,c_a‘rbonyl compounds; unsaturated: carbonyl
compoiunds, di¢nes, conjugated polyenes, Fieser - Woodward rulgs. forconjugated
dienes and carbony1 compounds; ultraviolet spectra of aromatic compounds,

Infrared Spectroscopy

/

Principles -~ Vibrational frequencies of alkanes, -alkenes, alkynes, . aromatic ..

compounds, aleohols, ethers, phenols, aryl aminers, Detailed study of vibrational
frequencies of carbonyl compounds (Ketones, aldehydes), esters, amides, acids,
anhydrides, lactones, lactams and conjugated carbonyl compounds. H-bonding and
solvent effect on vibrational frequencies, overtones, combination bands and_'Ee’rmi
resonance. : ' - ‘

Nuclear Magnetic Resonance Spectroscopy

Prinéiples, chemica] shift, spin-spin interaction, shielding mechanism, chemical shift
values -and correlation for protons bonded to carbon (Aliphatic, olefinic, enols,

© carboxylic acids, amines, amides & mercapto) chemical exchange, effect” of
deuteration, complex spin-spin interaction between two, three, four and five nuclei -

(first order spectra), V'ii‘fﬁé‘lr coupling. Stereochemistry, hindred rotation, Karplﬁs
curve-variation of coupling constant with dihedral angle. Simplification of complex
spectra riuclear magnetic double resonance, chemical shift reagents;‘ solvent effects.

C

Mass Spectrometry

Principles, Ion production - FI, CI,.FD and FAB - factors affeéfing f,ragmé‘ntation,'

ion analysis and abundance - Mass spectral fragnentation of organic compounds,
common functional groups = Molecular jon peak - Metastable peak, Mc Lafferty
rearrangement. Nifrogen fule - High resolution mass spectrometry ~ Examples. of

mass spectral fragmentation of simple organic compounds with respect to their

sttucture determination:
]

Problems relating to elucidation of éh‘ucture of simple organic molecules using UV |

VIS, IR, NMR and Mass spectral data.
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and applications in determination of crystal structure,

Solveht‘ Extracf_io'n'and ion éxehang_e

Solvent Exttaction: Princi'ples, classification of extraction, mechanism o’f*éxt—rac"_tioﬁf%;- A
extrabtion‘eqﬂilib‘r‘ia, techniques of extraction, applications in analytical chemistry,

Ion exchange: Type of ion exchange resins, synthesis and characteristics of jon

exchange resins, action of ion exchange:resins, ion exchange equilibiia, technique of -
ion exchange, application of ion exchange in analytical chemistry. S

Chromatbgraphic"inethods

B'asic.principle.s and applications of c;hromatc)graphic‘ techlﬁqﬁés (Papéf, TLC;, Ton
Exchange, HPLC, GLQ). - B 1 -

Spectroscopic methods

 Atomic adspriﬁﬁon "spectréscopy : Principles and ~applicatibn of _A‘As'm chiémical "
analysis, . - - o

Flame photometric methods : Principles - Interference in ﬂéﬁie photometfy -
Application in quantitative analysis.- : S

Nephelometric method: Pfiliciple and ép.pl_iéationslm analys1s o

X-ray diffraction method : Wiese indices, Miller indices, Latie migthod, Bragg’s law

Unit-IV

“Electron spin resonance

. Pfinc-iples zero filed: éplitti_ﬁg and Kramer's degeneracy, factors affecting the g value,
hyperfine splitting and applications to sample radicals, o |

| Thenﬁ_al analytical xﬁefh'o ds

Thermogravhnetrié analysis (TGA) - Derivative Thefmbgiavimetric_a'ﬁalysis‘ (DTG)
- Applications of fheromogravi'me_try. ‘ o '

Differen.tialr"I‘hermél Analysis (DTA) ~ Applications of differential thérmal 'vanalySis o
in' simultaneous TG-DTA curvés, ‘ ' ' . SO

- Thermogravimetric titration: Principle and applications,

Elec&oanaiytical methods .

Classification of - electro analytical: methods ~ Principles 'and:_'applicaﬁor_ls of
voltammetry, cyelic voltammetry, anodic stripping voltammetiy, Polarography,
amperometty, coulometry, conductometry and ion selective electrodes.. - =

Ay
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PAPER-I

Unit I :Business Environment -

Meaning and- Elements.of Business Environment; Economic Envitonment;

~ Economic  Planning; Competjtion’ Policy; -Consumer Profeetien,' Environment

Protection; leerahzauon, Prxvanzatxon and Globahzahon, Industrial Policy;
" Industrial Growth. - L ' ) 5

Unit Il : Financial Accounti‘ng‘ 5

Accounting and Fmanczal Acceuntmg, Generally Aceepted Accountmg
Principles (GAAP); Accountmg Standards;’ Accountmg Equat;,@n .arid Financial
" Transactions; Books of Accounts; Bank Reconmhatxon Statement (BRS) Tr1a1 ‘Balance
& Errors; Financial Statements and thexr Analysis (lncome Statement Balance Sheet
and Cash Flow Statement); Annual Fmanc1al Reports of a Company, Consigriment
-and ]omt Venture :

- Unit III Cost and Management Accounhng '

- Cost Accountmg and - Management Accountmg, Cost Classmcatlon, :

Ana1y31s and Control; Statement of Costs; Methods of ‘Costing (Job and Process
Costing); Marginal Coshng, Break-even Analysis and C-V-P Analysis; Activity Based

Costing; Budgetary Control System and Variance - Analys1s, Responsibility -

Accounting and Segment Performance Analysis; Human Reseurces Accountmg

Unit IV : Business Studies

_ Forms of Business; Channels of Distribution; Business Risks and Insurance;
Commercial Banks; Principles of Management, Scientific Management &
.Management Functions; Recruitment & Selection; Training & Development;
Marketing Mix; Financial Planning; Fixed & Working Capital. ' |
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SYLLABUS for CommERCE
. ésg 1 .
PAPER II

Umtl Business Statistics

Data Sources & Tabulation and Analys1s, Samphng, Need Errors & Methods
of Samplitig; Analysis & Interpretation of Data; Measures of ‘Central Tendency; .
Measures of Dispersion; Correlation & Regression; Hypothes1s Testing; T-Test, P~ |
Test, Z-Test & Chi-Square Test

Umt I1: Busmess Mathematxcs '

Stock & Shares, Proflt & Loss; Invoxcmg & Dlscountmg of Bills of Bxchange,
Logarithms; Annuities & Interest Rates; Simple & Compound Interest; Set Theory
and Functions; Matrices & Determmants, Dxfferentlatmn & Integraﬂon, Permutation.

and Combmatlon
18
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b Unit HI: Busmess Management & Entrepreneursmp'

' gfq\ , Planning - Objective, Strategies; Plannmg Process, Dec1sxon Makmg, -

' Organizing; Organizational Structure;- Formal & Informal Olgaruzatlons, Staffmg,
Motivation; Leadersh1p, Communication; Controlhng

Types S !Entlepreneurs, Ownershlp Structufeéf® Selectlon of an Approprlater
Fortnh .of Owndeéhip Structure; Factors affecting Entrepreneunal ‘Growth;
Institutional Support to Ertrepreneut; Developing Ehtrepreneunal Competenaes,
Entrep1eneursh1p Development Programmes; Venturée Cap1ta1

Unit IV : Business Regulatorv Framework & Fmanc1al rServzces

Indian@ontract Act, 1872; Sales of Goods Aet 1930; Spec1a1 Contract Act -
- Indemnity & Gu’-a&*antee, Bailment & Pledge, ContraCBJOf Agency, Partnershlp Act

- 1982 CoomE ‘ ool

Impo:;;ance of Bankmg iy Busmess, Reserve Bank of Indla, NABARD &
Rural Banking; E-banking; Development Banking; Financial System in.India; Nature
& Scope of Financial Services; Merchan’c Bankmg, Leasmg & I-Ilre Purchase, 1ed1’c
Ra’cmg, Credl’c & Debit Cards : i SRR :




PAPER-I

The candidate shall answer questions from each Unit which are compulsory.

|
: : f l

. Unit-l There shall be one question with a suitable alternative relating toi major |
developments in English literature from Renaissance to the Age of Moderns frbm the I
followmg toplcs |

i) Elizabethan and Jacobean Drama SR
if)  Metaphysical Poetry S
“jif}  Restoration Drama
iv) . Augustan Satire
v)  Rise of the Novel in the Eighteenth Century
* vi)  Romantic Poetry
vii)  Victorian Crisis and Compromise
viti} Eatly and Later Victorian Novels
ix)  The Modernist Movement
x)  Modern Poetry
xi). © Modern Drama
xii) ~ Stream-of-Consciousness Novels

Umt 2 - The candidate shall answer four short-answer-type queshons out of snc
relatmg to forms of hteratu_re -

B Lync
ii) . Ballad
. didy Ode :
iy Sonnet S | I 5
V) Epic ) : ‘
vi) Elegy, - hd
vii) Verse libre .
vii) Tragedy
ix) Comedy
X) Romantic Comedy -
xi Revenge Tragedy ’
xii) " Comedy of Humours . N
xiif) Comedy of Manners
xiv) - Heroic Tragedy _ :
XY - Thesis Play/Play of [deas - S _
’ : I
L xvd) Poetic Drama - R g
j ] xvii) . Theatre of the Absurd ' ' -
o} xviii) Epic Theatre - S
xix) Theatre of Cruelty o |
XX) Expressionist Drama o A ' i

25 i




ex

- xxi) © . Picaresque Novel T

xxif) Epistolary Novel

xxiii) _ Gothic Novel

XXiv) - Historical -Novel |

Xxv) - Science Fiction _

Xxvi) ‘Detective Fiction _
Xxvii) Autobiographical Novel =~ .
xxviii) Essay _ S
Xxix) Short Story

XXX) Travelogue

Unlt ~3  The candidate shall answer two questions out of four relating to litératy ;

theory from the foIlowmg t%plcs

i) Plato ; ‘Theory,of MlmESIS
L) Auistotle : Definition of Tragedy
iy Colendﬁeﬁ* Theory of Imagination =~ .-
iv) Wordsworth'! Theory of Poetry
v) - MatthevgoA,mpld Touchstone Theory
- vi) TS. Bhot Theory of Impersonahty
Covil) New Ciiticisi’
viii) Structyralism
ix) - Deconstruction :
'x) .7 Marxian Approaches to therature
xi)  New Historicism
xii) Feminism | -
xiif) Psycho-analytical Approaches to therature
Xiv) Post-Modernism -
- xv) Post-Colonialism

Unit4  The candidate shall attempt four short-answer-type questlons out of six

" telating to the following basic concepts.

i) . Allegory

). Anagnorisis )
i) Apotia '
iv) . - Catharsis

v), Conceit

vi) Comic Relief

vii) Expressionism

viii) 'Epiphany

ix) . Fancy

X) © Hubris

xi) Imagery

xit) Irony

xiii)- Metaphor

Xiv} Myth

xv) Naturalism

Xvi) Negative Capability

xvii) Objective Correlative

xviii) Peripéteia -
xix) Paradox

XX) Pun

B (I

i,

. . k3 N
REITE




-

- XX : ‘Persomflcaﬁon _'
Xxii) - Pathetic Fallacy '

g xxiif) Poetic Justice

- xxiv) Realism
xev) © Symbol
| xxm) - - Sutrealism |
) "Three Dramaﬁc Uriities

Umt - 5 The canchdate shall attempt an appreciahonu?,ﬁ{-

aspects of its form content and style.

oo

f ‘o‘éi;i—-qpﬂﬁ"xiérﬁfiﬁg- o
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The candidate shall answer questions from each Unit wtffc‘n are compulsory.

Unit-1 The candidate shall write an essay on a sub]ect of general interest in not
less than 1200 words choosing one out of five topn;s. 7

Unit-2  The candidate shall. attempt a précis in 200- 21@ Wb‘fds of a g1ven passage

of about 600 words. r

‘Unit- 3 The canchdate shall answer five questions. reiaéfﬁg'-'-to ;_a Comprehenswn
passage. The answer to-each question should- nqt exceed 30‘w0rds

. Unit-4  The cartdidate shall be reqmred to write a report’on a gwen topm it not
more than 300 words.

RERIL

. 3 : T :

i Unit-5 The candidate sha]l be required to prepate & brﬁehure/paxﬁptﬂet on-a ;
; giverrtheme. , ;
g Unit-6 The candIdate shall answer objective type queshoﬁ}s" ach carrymg 1 mark f

' ' relating to grammarmcontext The followmgitems axetqbecwered

" 1) Tense and Aspects o PERTER , , '
ioof) - "Prepositions S e
i) . Modals S . | |
iv) ' Phrasal Verbs . SRR () S -

V) . Linkihg Devices o

vi) } Direct and Indlrect Speech - I

vii) - . ,Concord ' .

viiy) COndmonaI Sentences SN : f

) . Correlatives o SAe -

x) e Ccmplement andAd]uncts S !

. - . :',;f - . i
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UNIT-I  ALGEBRA AND NUMBER THEORY

Grou Theory Groups, Sub ‘oups, Normal. Subgrou § and Quotiant
~==2p 1 fleory UPs, Subgroup Pgroup
Groups, Homomorphismg and applications, Permutati‘on groups, Conjugacy and

Class equation, Simple &roup, Sylow Theorms,

Ring Theory . Rings, Special Classeg of rinigs, Homeihdrphjsms, Ideals and
Quotient rings, Maximal and Prime ideals, Polynomial Hings, Principal Jdeaj
Domain, UniquevFactorization Domain, -

Cubic and Biquadratic Equations,

Number Theor}g -A::;;Integers, god, Fundaméﬁtal Theorem of Ar-ifhmetic,

—— 2y
]

Euclidean Alogorithm, Ajithmetical functiong (Euler-efunction, Mobiys function- )
Dirichlet muiltiplication, Linear Congruences, Euler-Fermat Theorem, 71inear
Diophantine Equations, Fermat's Theorem, Fermat Little Theorem, Polynomial
Congruence, Lagrange’s Theorem, Chinege Remaindey Theorem, Wilson’s Theorem
and Applications, -

T oL - e -,--ﬁa-gr:;:e:e—:kﬁajbmw S




*- UNIT-Il ANALYSIS -|

Equations, Analytic Functions, Harmonic Functions, . %,

| Basic Topology : Finite, Countable and Uncot@t‘eﬂ?lg sets, Meétric Sﬁac‘esf,
Topological Spaces, Basis, Closed sets, Open Sets, Limit. Points, Properties o
Connected Bpaces and Compact Spaces, Heine Boril Theor m L -

Sequence and Series ; Convergent Seqitences, Subsetiences; Convergence o

Monotone Sequences, Couchy Sequences, Upper and. Lower Jimits of Sequences,

Bolzano Weirstrass Theorem, Series of non-negative fe_i"l‘lis;,*icohvergencé tests,
Power Series, Couchy Convergence: Criterion, Absolute:@etivergence, Alternating
Series. e ST o

hvi

Continuity _and Differentiability : Properiies, 10;514 Contmuous Functiorj,
Continuity and Compactness, Continuity and C

Monotonic functions, Mean Value Theorem, Taylor Series. G

Function of Several Variables : C‘d,nti'nui'tyi D1ffei:eﬁt§§bﬂ1ty, Exfreme Values,
Maxima and Minima, Line Integral, Surface Integral, Volunie Integral, Applications

of Green’s Theorem, Stokes Theorem and Gauss Theorem. v ..

UNIT ~1II COMPLEX ANALYSIS - , !

P

Analytical - Functions A.Cont’inu'i_ty, Di.fféréntiab‘_i;ﬁfy,[ ' C(.}u'chyl-Reimenn

Bilinear _ Transformation --Elemehtary "'.Ti'aiihs'ftji?ﬁiéti({)ﬁs,-f ”B’ilinear
Transformation, Mapping by Elementary Functions, P I

Complex_Integration : Coﬁch’s" Theorem; Couchy’s .-rf_Ir_ilt;eg‘r_ﬁa_I _Formtila, :

Maximum Modulus Theorem, - Liouville’s - Theorem, Motera’s. Theorem, Related
Problems. ‘ . ' B T

Singularities and Calculus of residues : Series Bxpansion, Taylor's Series,

Laurent’s Series, Zeros of Analytic Function, 'Singulé'r'itig;a,: Residues, Councy's.

Residue Theorem, Evaluation of Definite Integrals. e

UNIT-1V OPERATIONS RESEARCH

P

Linear Programming " Simpler Method, Computat_ipnal Proc‘edﬁre,. Use of
Artificial Variables. : ' o

Duality in Lineat Programming : General Primal-dualspa‘ir,,iDuali'_ty _Theb‘reins,
Complementary Slackness Theorém, Duality and SimplexsMethod; Dual Simplex

Games and Strategies Two-person-Zero Sum Games, Minimax-Maximin

Principle, Games with Saddle Points, Mixed Strategiés, '»Gi*aphical Solutions,

Dominance Property, Arithme'ic Method of nxn Games, :Genieral ‘Solution of nxn

rectangular Games. ' R L B :
arlt

onnectedness,” Discontinuity ,




-
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A7

£,

| SO —- _,%L

Transportation and_Assignment General Transj;i_drtatiqn, Probfém, Finding

Initial Basic Feasible Soltition, “Test of Optionality, ,Transp‘qftaﬂéﬁ Algorithm,‘
Transhipment Problems, ot . - an

UNIT -V NUMERICAE‘ANALYSIS?

Root Finding for Non-Linear Equations ‘:Néwtbn‘s_ Mefhod, Secant Method,
One-point Iteration Method, Mult‘i_plé ‘Ro'ots!- Newton Methods of Non-Linear
Systems, o ‘ S ‘ :

Interpolation Theoi‘*jr . Finite Differences,‘ Néﬁz't_On"sAFofWard and Backward

differences, Newton’s Divided differences, Lagrang_(_e’s_;;. Inteypplati'oh;'Errors in daia
and Forward differences, Hermite Interpolation, Piece-wise Tiriear Interpolation,

~ Numerical Integration “Newt_o‘nmét_‘e' integration forﬁiula{- frapezoidal rule,
Simpsons’ rule, Gaussian quadratire, Asymptotic. error formifas and their
applications. Lo s '

Numerical Methods for Ordinary Different Equations :"Euler’s Method,
Multistep Methods, Midpoint Method, Trapezoidal Method, Single Step Method and




e e e

norms, Hahn Banach theorem and its consequences.

‘m-@‘ﬂ 1 o ’} 50 v ‘ . ‘%(W
UNIT- ANALYSIS | -

Riemann stieltjes integral Existence of the integral, Properties- of the integral,
Fundamental theorem of calculus, change of variables in on integral, Differentiation

of integral.

Sequence and series of functions

Uniform convergence of sequence of functions, Cauchy criterion for uniform
convergence, welerstrass test for uniform corvergence, uniform convergence and
continuity, uniform convergence and differentiation, consfruction of continuous
function on the real line which is nowhere differentiable. '

Measure Theory Lebesgue outer measure , Prcperties of outer measure, Measurable
sets, Cantor set, Borel sef, and  sets, Non measurable sets, Measurable functions,
Properties of measurable Functions.

Lebesgue integration and 1 Spaces comparison of Lebesgue and Riemann integrai,
Lebesgue integral of bounded measurable functions over sets of finite measure,
Bounided convergence theorem, Lebesgue integral for nonnegative measurable
function. Fatou's Lemma, Monotone convergence theorem, Ir spaces, essential
supremum of a function, Minkowski and Holder inequalities, Absolute summable
and summable series in a normal linear space completeness in I,

UNIT-1I FUNCTIONAL_,_A_N_A_QQS_I,S
Normed Linear Space Linear spaces, Subspaes, Quotient Spaces, properties of norm,

Riesz Lemma, Continuity of linear maps, Bounded linear Operations, Equivalent

-
A RS

&
[ i
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7 nach_spaces Uniform boundedness principle, closed graph theorem and its
Jnsequences, Open mapping theorem and its consequences.

SQace'é of Bounded lincar functional Duals and transposes; Duals of 1P, Lrla,bl,
Cla,b}, Weak convergence, weak” convergence, Reflexivity.

Hilbert space  Innet product spaces, Orthonormal  sets, Gram Schmidt
Orthonormalisation, Bessel’s Inequality, Riesz. Fischer theorem, Projection theorem,
Riesz representation theorem.

UNIT-11 LINEAR ALGEBRA

 Vectorspace, Subspace, Linear Dependence, Independence; Dimension and Basis ,

Tinear Transformatiof, Range and Kernel, Rank and Nullity, Inverse of Linear
Transformation, Linear Map associated with matrix.

5% ’
1 .
Elementary Row Qperations, Rank and Nullity of Matrix, Inverse of a Matrdix,
Determinants and product of Determinats, Eigen values, Eigen vectors,

Characteristic 1roots.

- :{ Yo . .
}Canoﬁ?i% 1 fOTIits Tringular form, Nilpotent Transformations, Similatity of Matrices,
Q'i’iadraticf‘foﬂ;ﬁ? v Ll : :

e

. ’ -

- Lracgs and Transpose,Hermitian, Untitary and Néimal Transfofmation.
. ot e e ] . .-
UNIT-1V - DISCR BTE MATHEMATICS: ;

SISTE o

Logic- Fundamentals of lo'gic,'iNoxrfial%ffm' ; rckigitcal_Inf':e-zremces, Methods of

!

proof, Mathematical Induction, Rules of Inferences for-:quantified propositions.

Lattice and Boolean Algebra - Binary selations, Equivalence relations, prset, Lattice,
Hasse Diagrany, Algebraic properties of Lattice, Paths and closures, Directed graphs
and adjacency matrix, Boolean Algebra, Boolean functions, Minimization of Boolean

functions.
Recurrence relation -

Generating functions of sequences, Calculating vo-efficients of generating functions,
Recurrence relation, solving recurrence relations by substitution and generating
functions. Sotution by the method of characteristic r0ots.

Graph Theory -

Trees and their properties, spanning trees, Binary trees, Fuler's formula,
Euler’s circuits, Hamiltanian Graphs

UNIT -V DIFFERENTIAL EQU ATIONS

Linear Differential Equations with constant coefficients and variable coefficients,
system of Linear Differential Equations. Laplace Transformation Linearity of the
Laplace (ransformation. Laplace transforms of derivatives and integrals, shifting,
theorems. Differentiation and integration of transforms. Convolution theorem
Solution of integral equations and systems of differential gquations using Laplace

T ransformation.
[ SR

Aa
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~ Series Solution of differentia]

quations: Power series method, Bessel, Legendre and
Hypergeometirce equations. Bessel, Legendre functions and their propetties . St

Liouville problem, Orthogonality of eigen functions. Orthogonality of Bessel fuctions i
and Legendre polynomials, . e A

av i

Partial Differential Equations of the 1t order. Lagrange’s solution some
special types of equations, their solution, Charpit's general method. of solution,
Partial Differential Bquations of second and Higher orders. Classification of linear
partial differential equations of second order. Homogeneous and nori-homogeneous
equations with constant colffficients, Monge’s method,
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PAPER-II
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T Unikl Mathé-maticalv;l?hﬁi'cs;'.' o
- Cauchy’s theorem, Cauchy’s integral formuilg, @

- branch.point and branch-cut, Residue theoren, ev
residue theorem. B Lo R

2, Special functions : T L e

Basic properties arid-solutions (sér'ie‘s'éxf)an'siﬁoﬁ ‘Ted)
relations) of Bessel, Legendre, Laguerre functiong Solution.
partial differential equation by method of Greén's funetion,

3. Group th‘éory S o s
- Definitions, isomorphism - and . hom

s, s _andhomomorphisim;
representation, ztédu_éible_fand-'irredacible‘ tepry

111"-' ' 8,1'01113: : 38_.1'6?1:
Rtation; Lie stoup and Lie

algebra Wifh—'SU(Z)land’{)(S-)... T

RS

4" TenSOI‘S.’V‘ o SRR el e o
~ Cartesian tens'c_;_r;aj,. 'covariélnf,. ?Qntr_avaﬁan_t} andnuxed _féﬂgﬁr;,'-téﬁsor algebra,
properties of symrmetric and anti symmetic tenisor L_r's'\'(.'i;i(«?ivit‘a___‘and- metric
tensor., L IR S SR

N
S
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Umt’ II Class‘mal Mechamcs

s el

Hamﬂton s prmc1ple s e -

Hamilton’s prmmple, Lagrange s equanonz? m:Hanmilto; prmcqﬂe,Se}utton

of Lagrange equation of. motioxt for Slmple h momc_ oscillaten Elamilton’

* equatiphg 6f metxon, canom@:al equatlonSs rom.- anatxonal pnnmfale;pﬁmmple

oo -‘-ofieastactmn Col sy R -

2. -Canonical transfermatlene,m PER ;

.+« Generating -funiction. and | i;ggendre u*ansformatmn,

. Poincare, Lagrange and Pcnssen 8. brackets

transformatlon, conservaho:n theorems m POIS

Identity. S S o ¥

3," Rigid body; N AR ; LT

. Independent. c;ogrdmateeﬁ r%\ogonal transform,, and rotat;toris (fmlte and -

' .1nf1mte31ma1) Buler’s . ;esl, Euler s theorem on’ th mohon of l‘lgld body,

. Inertia Tensor and- prmcxpaI axis 'trah_sfor;nah i lar momentum and .
. kinetic energy of- rotatl]ocp i terms of Rtlét's: 2 ‘Euler’s lequatwn of
N motzon, torqu' free mo%ﬂ Of ngl ! ody,h‘e'a ,trlcai) top w1th one

- pointfixed. , motlon m a non merhal frame bf sferehy f_-onohs force e

4. .Small oscillation;, - R .

. Theoty of “small oscﬂlatlon, Normal mode ‘and __;hc)rr;nal _ﬁ'equ_eneie_s,
", .application to tri atomig m?]legules ; ST U
5. - Hamilton-Jacobi. theory“ . ; o | 1
~ Hamilten-Jacobi ,;equatgql_;}[ ‘fer ,Harmlto' 3 3l functlon, Harmomc e
. escillator, problepy;, Hami ;:st g;haraCterlsgle_ fu,nctron, ..,Achor}, angle variable
and its apphcanon to Kepler 8 problem. AR o

TG G _
- eslen "fr.,'.
Integral mvaﬂant of

Umt-rIII Ciassmal Electrodynamlcs o

v. f}‘,’l ‘.’l- ) :

-.-I.-»Electrestaﬁes and Magnempstatqcs . .‘-_*?-‘é': .

4 . Scalar and-vector:potentials «(Gatige: transformahon, mulﬁple expansmn of (1) '

scalar poteéntial and- electrostatio erergy- due: to static charge d1str1buhon, (ii)
vector potential due 'to stationaty ~currént’ distribution, Electrostatlc and

.- . magnetostatic energy, Pay;ntmg 5. theerem, Maxwell’s stress tenso‘r,
.2, Relativistie: electrodynaiiosss s . s oo PITCI
» - Equation.of motipin dniary electromagnebm field, electromagneh _fleld tensor,' ;
covarianceof . Maxwellsr equation, Maxwell’s equations -as: equatxons of
motion, Lorentz’ transformation laws-for electromagnetic fleld atid. the fields
due to point charge in- uniform motion,. Field invariants %" covariance .of
Lorentz forge equation of motion, .and: equation of motion of & charged '
- particle: in, an electneipagneuc,f‘fxeld Energy momeiittir tenser and
--'conservatxon Iaws f - electromagnet’zc fleld Relativisti ang
o Han:ultoman ofa chargeql Paftxcle inan electromagnetlc ﬁel ]
3. Dlspersmn . - :
The oscillator model- and dlspersmn in dlelectric and CQn 01’8, anomalous' '
dlSpeI‘Slon and resonant a sorpnon, Krammer- Kromhg_dlsperSion relanon

S ————

s ryer



© electric quadrupole field radiatior

Umt-IV Quantum Mechamcsd

Unit-V: Staﬁstical Mechamcs

1.

- Wave packet;

Radiation, scattermg and lefraénein
Field  due to localized: oscillating”

current;scattering by a small dielec
Ralelgh scattering,
: BELO ’ -
‘Radiatiety from moving Charg_
Lienatd: Wiechert potentlal “Fleld
due to accelerated charge; radie
‘the accelerated charge; Larmo.t* formuld::
angulair idistribution of radlaﬁ()n -frpi"'r'i' :
scattepmg :
U007

Gausstan wave packet, spreadﬁgg
't’h

pictures, Dirac bracket-,;- i
Three dimensional: potentla
atom and its total wave functlon |
Symmetry , invariance principlé and¢
Space tranglational fnvariance ,ti o
invariance arid conservahon laws.
Angular momentuim:: o
Angular momentum. algebra, addmon-. Hwo’
j.2=1/2, Clebsch-Gordon. Ccefﬁments, *exampieﬁ i‘i’xatn
j_1=1/2 and §.2%1. Spin-ar ponremtuing: RautiHispitic
properties; eigeti value: and e1gen func : 3y
Approximation methods: - ° ‘
Time independent: perturb
energy and eigen. functions; L _ Datio] Y, _
- one electron gystein, ! relahvxstlc mass co‘rrectloxt}bﬁi‘“:pm @rblt"c’o‘uphng, Zefeman' ‘
effect, lineat. Stark effect Fme structure éaf spectreﬂ ﬁﬁa-%f_H-hke atfémﬂ s

Objectives
M1crostates, macro states,

theorem,
ostilate pfiofy-."-pwbablllty,
Boltzmann's postulates of entlopy, nucrh canorugare [ of ideal
gas, Gibb's paradox, Sakur-Tetrode gquﬁtmn,, g R

Canomcal ensemble




. 0
. Grand canenical ensemble; R iR
. Grand ‘canonical . ‘partition- fm;cnon chemlcal pot ""tial densw}&nflt,
- chemical potential of an'ideal § gas, .. e A e
. Quantum Statistical Mechanics;. ERRCAP R R
Density rmatrices for micro - canomcal canomeal and grmgqi) Canom‘(
‘ensembles, B-E.and F:D distribution, Equahon of statés for BB system, Bos
condensations;  Planck’s latv. of black body Tadidtion; efuation:; ofiptate foridea
- Fermi gas™ at. low density-high  temperature and - at high . density-lov
- temperature, theory of Whlte dwarf star, relatlon befween chenucal potenna
and Fermi energy, o S

. Phase Transition; e L T e
First and second. order phaée tra:nsmOn in- matter, Landau theory of phase

transition and xts apphcanon o ferromagnehsm

Tre gy
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PAPER-II | o

Unitl Quantum Mechamcs-ll : | oL T b

-1

2

WKB Apprommanon

. Connection formulae, Boht quantlzauon rule, bamer penetraﬁon and' a-decay,
. Vanatmnal method:

He atom as an example, First order perturba.hon, exchange degeneracy
Time dependant perturbatxon theoty:

Interaction picture, - Transition probabﬂlty, constant and Farmonic
perturbatlon Fermi Golden Rule, electric dlpole radiation, "gelection rule, )
'Spontaneous emission; Tinstein's A and B coefﬁe;ents, Prmc1ple QirLaser

Seatteting theory: |
Laboratory and center of mass system, dlfferennal and total scaﬁ:termg cross

section, ~ - scattering, amplitude; - scattering by sphencally symumetric

potentialy Partial wave “analysis and phase shift, scattering by rigid sphere and
‘square well, Cotllomb scattering, Formnal theory of scattering, - Green's

" function in scatter ing theory, Born apprommahon,

Symrnetty and-Cotiservation laws:

gpace and time ranslational mvarlance rotatxonal mvarrance - of ‘the

dynammal systems; Discriete symmetnesﬂ space reﬂechon, char:ge con;uga‘aon

and time yeversal symmetﬁes. A
. Identical Particles: '

Symmetric and anti-symmetric wave functlons Slatet deternuﬁan‘c, symmetrlc
and antl-symmetl ic wave functions of twe, 1den’c1ca1 spm 1/2 pamcles

Um’c—II Relativistic Quantum Mechamcs and erld theory

1.

2

Klein-Gordon Equatlon YIS
Klein-Gordon equa'aon and fts drawback need for a relatmshc equatlon '
Dirac Equa’aon'

Dirac equation, propertles of Dlrac Y-matrlce Non—relauvxstlc reducnon C
Dmacvequatlon,magneﬂc moment of electron;’ Spm-Orbxt couplmg, Covarjarn
of Dirac _equatlon and bﬂmear covarmt__s_ -

A (.




ne, | -
o3 Solutron of D;lrac Equatlon : S -
* Free parncle solution of Ditac - equatlon and 1ts physxcal \m*terpretahon, .
" projecticil operator fot: spin and energy,thtéfBewegung, Hole*theory P
4. Symmetry in‘Dirac equatiot. - R
_ Charge- conjugation; space reﬂectxon, nme reversal syrnmetnes of Dn:ac- L
" equatici; Continous systems and-fields, trangition- from dlscrete to: conhnous_ e
systems, Lagrange and Hamiltonian, formﬂlaﬁon, Noether s theorem LA

5. Quantization of Tree field: e
 Gecond quantizatior, covanant quantlzaﬁon of electromagnetlc held R

' quantization of neutral scalar ﬁeld and Dirai freld .

Unit#III : Eiectromcs. -

L Amplifiers: oo
Frequency response: of Imear amphﬁer amphﬁer pass b '
transformer coupled amphfrer, feed back amphﬁer, books-‘_ l
stability, noise - o TmimelreT e

- 2. -Operational amplifier:. dszerentlal and integral arnphher,mput and out put
impendance,’ sunmung mtegranng and: dﬁferennatmg amphﬁer, comparators :_ -

3. -Oscillators: .. L

© Feedback criteria: for oscﬂlanon, phase shrft Wlen bndge crystal controlled SHEN
 and Klystron oscﬂlators, multi v1brators- astable, monosfale and bistable S

4, Dlgrtal Circuits: - y

~ Logic fundamentals; Boolean theorem, Logic ga%es—RTL,D-_ ""TTL, ,RS fhp‘-"."

. flop, JK flip-flops’ e
5. Boolean ~ algebra, - Morgan theorem_"';-‘;g.\_' N
gates(CMQS NMOS), MOS c1rcu1ts, two phade ihvette

register.

Unit-IV: Condensed Matter Physms

‘1. Bragg-Laue formulation, -of X~ray d1ffract10n, ‘y atormc and crystal structure,' .
'Flectron and nettron . diffraction. by “erystal,: bmdmg qn solids,mert gas'f-[ o
 solids,ionic crystals, covalent bond IR E
2. Lattice:Dynamics: o '~.+‘ T b
Classical theory of lattice v1brat10n under harmomc apprommahon, v1brat10n of -

* linear mono atomic-and diatomic lattices, acoustical and:op al miodes, opti¢al S
properhes of fonic crystal-in the infrared reglon, normal modes and ptionon, - .
inelastic scattering of . neutron: by phonon, lattice heat :capacityy- models® of .
Debye and. Einstein, - Anrharmomc effects in crystals-thermal expanslon and.'.
thermal conductwtty RO

e

3. Free Electron Theory SRR ‘
. Pies electron theory of metalone shmensmnal infitite potentral Well e1ectronf___',f'
gas in. three dimension, ens1ty of states, electromc spemﬁc heat, electrlcal o
conductivity and Wledeman-Franz 1aw, Hall effect cyclofron resonance o
4. Batid Theory of Solid:
~ Bloch ‘equiation, empty’ 1att1ce band nearly ffee electron bands, no of sfates m_..‘.-
" band, tight binding'! rethod, effective mass: of electron it fhe band, concept of T
holes, classification. of metal, semrconductor and. msulator, mtrmsm and
extrmsm semlconductors, 1ntrmsxc carrier concentra’ﬂon, o -_ R . ‘

i
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Unit-V Nuclear and Paz‘trcle’l’h‘y’gqu NI

. elementary idea; ofﬂferroeieetﬁiei
6.
 Origingof Magnetiém, it

. Two-body scattel‘mg

. Nuclear React:ons anci Flssubn

sehcié tﬁféﬁéical theory ;
-Mesmtﬂit equation,

,”GP
Magtetic Properties:of. S@hdg“ _

Paramagnetlsm, Ferrem_ >
ferrl ‘and: antifferromagneﬁsth;

Superconductwﬁy v
Phenomenological dgséripiis
and type-II. superconductors, ]
Tc superconductor

r'l_ssner effect Type~I
outlmes of BCS theory, ngh

Nuclear. Propertles : Tl '
Basic nuclear prOpertxes. fmclear iz, .clea:r' radms ancf charg’é glstmbuhon,
‘nuclear. form factor, mass and binding energy,: Angular mqn}%tum, panty '
and symmetry, Magnehcd1pole moment and electric quadrupole moment

. Two:body bound state; -.,qrc” - T

Propetties of deuteron, Schrodmger equanon and its solutlon for ground state
of deuteron, rms_radius,. spin dependenceé of nuelear- forces, eTeé{ron'fagnenc
mometit and: magnetic dlpole mement of deuteron and nec%g}ty of fenser
forces, - ~ o Lo T

Partial wave analysis 2 an 11 'haee “hlfts, scatterin & engfh

magmtude of: Seattering leng! trenl nof sca{-termg, Srgmfieance of the .
sign of scattering length; Heftective raripatthec 1y, Tow energy. pp scattering,
Nature of nucléar forces e 1ce; cherge symmetry and ISO-SPIIl '
invariance of nuclear forc;e§; : e g o
p-decay : L

B- emission and: electrerfeapﬁir r:mi‘s tHeory of: eliowed B detay, Selecnon
rules for Fernii anid Gamo._ Tell

T, transltaons, Panty n0n~c0{;servahon and
Wusexperlment R R :

Nuclear Structure; B . - ST
Liquid drop miodel; Bethehw Zsdcke 'bmdmg energy/ mass formula, Ferrm :
model, Shelkmodsb i @1l ﬁvemodel LED L .

Different typés of - reactibns, @uantum mechamcal theory, Resonance
scattering and-reactions; BreibWxgﬁeii d1spersmn relaﬁon, Compound nucleus '
formation.and. break-up;@pﬁcal ntodel; Principsle of detailed balance, Transfer
reactions. Nuclear.fission: Expenmental features, Sponitanegus-fission, hqmd |
drop model, barrier: penetratlen, stahstlcal model Super-heavy nuclel s

i
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Particle Physics: ' vt e

Basic -forces, classification -of 'éleménta;t}sg._part{clé;“g.:jggGé}flmannsNishijima :

schemeameson and Baryon octet, isaspingairangeriess, spin ;parity, Lepton
and baryen number. conservation, parity ¢ongdervation and nendonsetvation ,
time reversal and consequence of time-ttime -reversal. invariance, .charge

conjugation, G-parity, Statement of CPT theorem sang} its consequendes,.

Hadron classification by isospin and hypercharge, SU)iand. SU), Groups,

algebras and generators;Elementgry idea,.of. SU(3) -symmetry -and Quarks

model, need for Color; Elementary ideas of . electroweak “interactionsand
standard model. - '




UNIT-I

 PAPERI
BIOLOGY OF NON-CHORDATES

Protozoan parasites of mar; Reproduction in sponges; Polymorphism in
coelentferates; Helminth para&ntes of man and parasitic adaptations; Coelom in
annelids; Vision in insects; Horseshoe crab and its importance; Locomotory
organs and locomotion in molluscs; Larval forms in echinodérms and orlgm
of chordates; Comparative,’ study of the excretory organs and excretlon in
invertebrates. - : :

UNIT-II

BIOLOGY OF CHORDATES

i

Origin of chordates; Biology and affinity of protochordates, Blology and
affinities of Cyclostomes and Dipnoi; Migration in fishers; Metamorphosis in
amphibians; Poisonous and non-peisonous snakes of India; Flight-adaptation -
in birds; Adaptive radiation in mammals; Aquatic mammals and  their
adaptations; Dentition in mammals. S

UNIT-IIL

ECOLOGY, BIOSTATISTICS, ANI’MAL TAX'ONOM% B

Population and its characterlstlcs, Biotic commumfy, Env1ronmental
pollution, Green house effect; Acid rain; Wildlife of India and their
conservation; Probébility and probability distribution. (Nofmal, Binomial and
Poisson); Tests of significance (t- and x2 tests); Simple c‘orfelatidn;’_Regression
and Analysis of variance; Speciation and species concept; Modern trends in
taxonomy; Collection, preservation and curetting of ammals of taxonomlc
importance.

UNIT-IV ~ EVOLUTION, ETHOLOGY

.(‘

-

Variation and natural selection as undeﬂyi_ng méchanisms of .evolution;

- Tsolation atd isolating mechanisms in relation to origin of species; Patterns of

evolption (micro, Macro and Mega); Hardy-Weinberg principle in relation to
population genetics; Molecular and genomic evelittion; Ancestry of man;
- Pheromones and behaviour; Social organization in pnmates, Courtshlp and

~ mating behaviour in mammals; Biological clock and__c__;lrcadmn thythm,

UNIT-V  ECONOMIC ZOOLOGY, MICROBIOLOGY- '_\

Biology of silk moth. and seticulture; Apiculture; Earthworm and
vermicomposting; Induced breeding in fishes; Pearl culture; “Transgenic
animals and their importance; Structure of bacteria and bacteriophage;
Isolation, screening and culture of bacteria related to production of an,tlblotlcs
and enzymes; Lytic and lysogenic cycles; Transduetion, transformaﬂen and
conjugation in bacteria,




o - Letley 3 PAPERL
UNITA  CELL BIOLOGY AR ) GENETICS

- Structure, comp051t10n and’ arrangement of b1olog1ca1 membranes, Transport- o
~ “across cell membrane; Cytoskeleton- s strugture and :dynamics; Cell.cycle-and .
cell signaling; Cell division - Mitosis and: Meiosis; Celt niectogisand apoptosis;
- Linkage, Crossing over and Gene mapping;, Getie: mtefactwn, Penétrance and
, expressw1ty, Human genome plo]ect Chromosomal aberratlons ancl ’chen'
' ’genetlc Consequences, - S A

UNIT-II  PHYSIOLOGY AND ENDOCRIN.L&)GY R

Blood groups and blood coagulanon, strucf-ure of hémoglobm and tifansport

"~ of gasés of respirafory imiportarice; Ultra: filtrétion: nfﬁ’the mammahan Kkidney -

and mechanism of urine formation; Osmoregulation in . aquatic- animals;

Cellular organizdtion of nearori and synaptic transrmssmn, ‘Chemistry and . -

biological action of. pituitary hormones; Neurosecretion -and- hypothalanuc .

control of adenohypophysial functlon, Mq¢hamam cof : hermone. - action;.
 Testicular events and - biosynttiesis -of ‘testostefone; Endocrmology of
" implantation, parturltion and }actahon, Role of: horm@nes durmg pregnancy

UNIT . BIOCHEMISTRY AN D MOLECULAR BIQLOGY

 Blectron transport chiain, and ATP syntheSIS, Carbohgdrate metabohsm and its <

~ regulation; Protein synthes1s, three “diriensidnal Stitickdre of profein and

_ protem folding; Kinetics and mechanism 'of :enzyme action; Metabolism: of
amino acids-transamination, oxidative deamination;; Oxidation of. fatty acids;
DNA stiucture, types and its orgamzatlon iy the g:hromatln, Synthesls and
processing of mRNA; Regulatlon of gene expression;in prokaryotes, Blo&lng
technicues - Southern, Northern and Western; ane, genomg and genetm '
-code : : N . B

RN

UNIT-IV ' IMMUNOLOGY AND DEVELOPMENTAL BI.L@G(Ym

o Antxgen, antlbody -and an’ugen—anhbody reachons, Immq'noglobulm -
~ structure and function; Hurnoral and cell medxated Biysieatenal "-?tgé mmunelogrcal' :
aspects .~ of  transplantation, ‘autofmmunity - and iunéfolerance, _-
X Hypersensmwty, Vaccihes, interferon, -episormes’ & cher
aspects of fertilization, : Orgamzer .concept. and-
_ Differential -géne eXpresamn ‘during development, Tni
mbryo transfer, Reg’enaratlon iin Vertebrates, Stem: cell blolo

UNIT-V INSTRUMENTATION AND TEHNIQUES

R M1trosc:0py - Jlight,” ﬂuorescent electron (Scanmng &
~ microscopy; ‘Ultra centnfugaﬁon (leferenhal -atid Bens
- Electrophoresis (Agarose and: PAGE); BV ‘and visible. spettropho o
* Chromatography - Paper,Gas' and Liquid chrqmatography,' meclples and__,___ o

‘techiigue 'of PCR; Radioisotopic techniques fand’ seintillation . counfing; - =
. Karyotypmg and chromosomal analysm, Tlssue fixaﬁon and nuerotomy, o

* Histochemical methods for the demonstratlon of carbehydra”te Pr@tem; 11p1d '
and nucleic acids. : S . - .




