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Chemjsiiy

Unit-1: Basies of Organic Chemistry

Urpanic Compounds: Class:iﬁcniion, and I\Jonxuncinturu, Hybwidization, Shapes o
molecules, Influence of hybridization on hond propertics, Llecironic Displacements:
luductive, electromerie, resonance and mesemeric cffects, hypereonjugation and their
applications; Dipole moment; Organic acids and bases; their relative strength. Homolylic
and Heterolytic fission with suitable examples. Curly arrow rules, formal Clhiarges;
Electrophiles angd Nucleophiles: Nucleophlicity and basicity; Types, shape and thoir
relative stability of Carbocations, Carbanions, Free radicals and Carbenes Introduction to
types of organic reactions and their mechanism: Addition, Elimination and Substituiion
reaclions.

Unit 17: Siermc?aamistry

lischer  Projection, Newmann and Sawhorse  Projsction formwine  and  {hoir
intcrcmvcrsions; Geometrieal isomerism: cls~trans  and, Syn-antl isomerism 17
notations with C.LP rules. Optical Tsomerism: Optical Activity, Speeific Rotation,
Chim]Elyf/\symmc[ry, Emmtiomt—‘:rs, Molecules with pvo or more  chiral-centres,
Distereoisomers, meso structures, Racemic mixture and resolution Relative and abssluis
conliguration: D/, and R/S designations,

Unit T11: Chemistry of Aliphatie Hydrocarbons

A. Carbon-Carbon sigma bonds Chemistry of allanes: Formalion of alleanes, YWurlz
Reaction, Wuplz- Filtig Reactions, Frec radical substitutiong: Halogenation - relative
reactivity and selectivity.

B. Carbon-Carboy pi bomds Formation of alkenes and allynes by climination
reactions, Mechanism of 1, B2, Clch reactions. Saytzeff and Hoftmann climinations,
Reactions of alkenes: Electrophilic additions their mechanisms (Markownikofly Aati
Markownilkoff addition), mechanism of oxymcrcumiion--d‘emermrm[fnn, hydroboration-
oxidation, ozonolysis, reduction (catalytic and chemical), syn and antl hydroxylation
(oxidation). L. 2- and 1, 4- addition reactions in confugated dicnes and, Piels-Alder
reaction; Allylic and beuzylichromination and mechanism, e.g. propene,  [-buienc,
toluene, cthyl henzene. Reactions of alkynes: Actdity, Glcotrophilic and Nueieophilic
additions. Hydration to form carbonyl compoumnds, Alkylation of teriinal alikynes,
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C. Cycloalkanes and Conformational Analysis
Types of cycloalkanes and their relative stability, Baeyer sirain theory, Conformation
analysis of alkanes: Relative stability: Energy diagrams of eyclohexanc: Clhair, Boai and
Twist boat lorms; Relative stability  with encrgy diagrams. Umnit iv. Hromatic
Hydroearbons Aromatieity:  Hiickel’s rule, aromatic characior of arencs, oyclin
carboeations/oarbanions  and heterocyclic compounds with  suitable sxamples.
Electrophilic aromatic substitution; halogenation, nitration, sulphonation and Fricdel-
Crall’s alkylation/acylation with their mechanism. Direoting elTeets of the gioups.

Physical chemistry

Unit I: Gaseous state:

Kinetic molecular model of g £3s: postulatcs and derivation of the kinetic gas equation:
collision frequency; collision diameler; mean free path and viscosily of pases, neluding
their temperature and pressure depondence, relation between mean (e path and
coctficient of viscosity, caleulation of ¢ from 1; variation of viscosily with temperatuie
and pressure. Maxwell distribution and its use in evalunting molesular velogiiies
(average, root mean square and most probable) and average Kkinelic enerpy, law of
equiparlition of cnergy, degrees of freedom and molecular basia of heal papacities.
Behaviour of real gases: Deviations from idea] gas bebaviour, compressibility facior, 7,
and its variation with pressure for different pases. Causes of deviation fram ideal
behaviour.van der Waals cquation of state, its dertvation and application in cuplaining
real gas behaviour, mention of other cquations of siate (Berthelot, Bicteiol); virinl
equation of slate; van der Waals equation expressed m virial form and celenlation of
Boyle temperature. Isotherms of real gases and their comparison with van der Wauls
1sotherms, continuity of states, critical state, relation between eritical constanis and van
der Waals constants, law ofcorrcspOnding states.

Unit Ili: Liquid state:

Qualitative treatment of the structure of the liquid staie; Radial distribution function;
physical properties of liquids; vapour pressure, surface tension ang cocificiont of
viscosity, and their determination. Effect of addition of various solutes on surfice (ension
and viscosity.Explanation of cleansing action of detergenis. Temperature variation of
viscosity of liquids and comparison with that of gases.Qualitative discussion of structure
of waler,
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Unit IN: Solid st s

Nature of the solid state, Iaw of constaincy of interfacial angles, law of raiional indices,
Miller indices, clementary ideas of Symmetry, symmetry clemenis and  symmetey
Operations, qualitative idea of point and Space groups, seven erysial sysiems and fourteos
Bravais lattices: K-ray diffraction, Bragg’s law, g siiple account of retalimg crysta!
method and powder patlern method, Analysis of powder difftaction paticins of Nali,
CsCland KCI. Defeets in Crysials. Glasses and liquid crystals.

Wnit IV: fonie equlibria:

Strong, moderate and wealk clectrolytes, degree of lonization, [actors o ifeeting deproe of
lonization, ionization constant and ionic product of water. lonization of weak acids ained
bases, pH scalg, common ion effect; dissociation constanis of mono-, di- ang triprotio
acids (exact (reatment). Salt hydvolysis-caloulation of hydeolysis consiani, depree of
hydrolysis and pH for different salis. Buffer soluiions; derivation of [
and its applications; buffer capacity, buffer range, buffer aclion and applications of

lenderson equation

bullers in analytical chemistry and biochemical processes in the humaa body. Sotubility
and solubility product of sparingly soluble salis — applications of solubiliiv produet
il & np ) ]
principle. Qualitative treatiment of acid — bage titration curves (caleulation of P! oar
various stages). Theory of acid — base indicators; selection of indicaiors and Lheir
IImilﬂ-tions.MuItisia)c: cquilibria in pol clectrolyie sysiems: hydroiysis and hvdralysis
BEA I poly J 5 Rk 5
constanis.

Inoreanjc Chemistiy
=neahie Laemstery
Unii I: Atomic Sirueture:

Bohr's theory. s lmitations and atomic spectrum of hydrogen atgin. Wave mechanics:
de Broglic cquation, Heisenbergp’s uneeriainty prnciple and g signiticance,
Schrtidingers wave cquation, significance of ¥ oand w 2 Quantum numbers ang tieir
signiticance.Normal and orthogonal wave functions. Sign of wave functions. Radiat ang
angular wave [imctions. Radial and angular distribution cupves. Shapes of s, b, d and
orbitals. Contour boundary and probability diagrarms, Pauli’s exclusion prineiple, Hund®s
rule of maximum multiplicity, Aufbay’s principle and iig limilations, Variation of mibital
energy with atomie number.
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Unit 10 Periodicity of Elemeniy; 8, p, d, F block elements, e long form of perindic
table. Detailed discussion of the following bropertics of the clements, with refercice (o g
& p- block. (@) Effective nuclear charge, shielding or serecning eifect, Slater rules,
variation of ¢ffective nuclear charge in periodic talle. (b) Atomic radi; (van der Waais)
(¢) lonic and crystal radii. (d) Covalent radij (octahedral and letrahedral ) (e) Lonization
enthalpy, Siceessive lonization enthalpics and faciorg alfeciing ionization eneigy,
Applications ol ionization enthalpy. (f) Electron gain cathalpy, trends of electron gain
enthalpy. (g) Eiectmnegz-ltivity, Pauling’s/ Mulliken’s/ Allred Rachow’s/ ang Mullikei..
Jafte’s eIcctrormgaliviI‘y scales. Varialion of cIccirunegaiivity with bong order, pariiaf
charge, hybridization, group e!ccf.roncgativity.S::.ndcrson’s clectron density ragio,

Unit 111 Chemical Bonding:

D lonic bond: General charac.{cx‘istics, ypes of ions, size elicets, radiug riie rule
and its limitations. Packing of iong in crystals, Born-1Landé¢ equation svith
derivation and importance of Kapustinsiii CXpression  for Tatfieo cnergy.
Madelung constant, Born-Haher eyele and iis application, Solvation energy.

() Covalent Dong: Lewis structure,  Valence Bopd theory (Feitler-Londag
approuch). Fnergelics of h}’bridization, cquivalent and hon-cquivalent tiybrid
orbitals, Ben(’s rule, Resonance and resonance encrgy, Moleeular arbital theory.
Molecular orbita] diagrams of diatomic ang simple polyatoniic minieeules M2, (2,
C2, B2, r2, co, NO, and (heir fons; HCI, Bel2, Coz, (idea of s mixing and
orbital interaction 1o be given). Formai charge, Valenee shell elecion pair
repulsion theory (VSEPR), shapes of simple molecules ang iong conlaining lone
pairs and bo jpairs of electrons, multiple bonding (& and 7 bond approach), ang
bond lengths. Covalent characier in ionic compounds, polarizing power and
polarizability. Fajan’s rules and Consequences of pelarization. ;

(i}  Ienic character jn covalent compounds- Bond moiment and dinolg moment,
Percentage jonic characier fiom dipole moment and Ciccl['a)n(:gz?ti'nfiij' dilferense,

(v)  Metallic Bond:  Qualitative Idea of valepce bond and Band theories,
Semiconductors and insulators, defegis in solids. (

(v) Weak Chemical forces: van der Waalg forees, ion-dipelp forces, dipc-:.i'&difmfc
inim'aclions, induced dipole ii]i'cz-actiorm, Instantaneoys dipole-induced dipole
interactions. Repulsive forces, Hydrogen bonding (theories of hydrogen b:‘m(iing,
valence bond treatment) Effocts of chemicaj Ioree, melling ang boiling poinis,
solubility cnergeticy of dissolution process.

(vi) Acids and Bases: Bronsted.- Lowry concept of acid-bage reaction, solvaied
proton. relative strength of acids, Lypes of acid-base reactions, levelling solvents,
Lewis acid-base concept, Classification of Lewis acids, Hard and Soft Acids and
Bases (HSAR) Application of HSAB principle. ‘
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Unit IV ; [norganie Polymors:

Types of inorganic polymers, comparison with organic polymers, SYRihesis, siructural
aspects  and  applications of silicones and siio:;an::s..i'i«'umst?:ws, stlicates  gnd
phosphazenes. and pol ysulphates

Unit v Transition elemienis:

General group trends with Special reference io clectronic configuration, colous, variable
vaiency, magnetic and catalytic properties, ability (o form sonmplexes, Stability of
various oxidation states and e.m.f. (Latimer &Bsyworl diagrams) Difference between
the first, second and third transition series. Chemisiry of T3, ¥. ¢y Mn, Fe and Co in
various oxidation Statey (e_xuluding their metalfurpy)

Organie Chemisiry -
-_'_L—-—_________ﬂ_.__

Unit-I: Basies of Organie Chemistry Organic Com Pounds;

Classilieation, and Nomenclature, I—beridizmion, Shapes of molecules, Tnflucnoe of
hybridization on bond properties. Electronic Displacerenis: Inductive, clectioniers,
fesonance and mesomeric  effects, h_ypcrconjugznf{m and  their applicaiiong; Dipoio
moment; Organic acids and bascs; their relatjve strengih. Homolytic and Heterolytic
fission with suitable examples. Curly arrow rules, formal chaipes; Blecirophiles ang
Nucleophiles; Nuclt:oph!fcfty and Dasicity: Types, shape and their relative stability of
Carbocations, Carbanions, Free radicals and Carbenes Introdusiion 1g types of orpmmis
reactions and (heir mechanism: Addition, Elimination agd Subsiiiution Teaciions,

Uit 13- S;terec-c;‘aefm'rﬂ[ﬁf

Fischer Projection, Newmann g5 Sawhorse Projection formulag  ang their
ir‘!tcrcmwersiuns; Geometrieal isomerism: cis—irang and,  syn-anii isometism 1y
notations with C.[p tules. Opticyl lsomerigm: Optical welivity, Bpeciiie Rotation,
Chirulityy’f\symme[ry. Enantiomers, Molceules it o or more chiral-centies,
Distercoiso, ners, meso structures, Racemic mixlure and resolution. Relative and absolyie
configuration: D/, ap R/S desipnations.
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Unit I: Chem istry of Adiphatie Hydroesrbogs
Carbon-Carbon sigma  bonds Chemistry of alkanes: Formation of alkanes, VWupi:
Reaction, Wyriz Fittig Reactions, Tree radica] substitutions: Halogenation - refniive
reactivity and selectivity, Carbon-Carbop pi bonds Formation of alkenes and alkyms
by elimination reactions, Mechanism of E1, E2, Elch reactions, Saytzell and Flofimann
eliminations, Reactions of alkenes: Electrophiiic additions  thejp mechanisms
(Markownikory Anti - Markownikoff addition), mechanism  of Oxymercuration.-
demercuration, hydroboration- oxidation, Ozonolysis, reduction (catalylic and chemieal),
syn and antj hydroxylation (oxidation). L, 2-and 1, 4. addition reactiong i tonjugated
dieneg and, Dicls-Alder reaction; Allylic and bcnz_viichmmfn:rt.ion and mechanism, .1,
propene, 1-butene, toluene, ethyl benzene. Reactions of alkyney: Acidity, Electrophiiic
and Nucleophilic additions. Hydration 1o form carboinyl Compounds, Alkyiation of
terminal alkynes, C, Cycloalkanes angd Conformationa| Analysis Types of cycioalkanes
and their relatjve stability, Baeyer strain theory, Conlormation analysis of alkanes:
Relative Stability: Energy diagrams of tyclohexane: Chair, Boai and Twist boat formeg;
Relative stability witly energy diagrams,

Unit 1V: Aromatie Hyitrocarhong

Aromaticjiy: Hiickelg rule, aromatic characier of arenes, cyelic carbocaii{msfc':znrbzminns
and heterocyelie compounds with suitable examples. Llectrophilic aromatic substitution-
halogenation, nitration, sulphonation and Friedel-Craf'g aIl(yl‘:uionmcykzifon wilnn their
mechanisiy, Directing effects ol the groups.

Unit V- Alchols, Phenols, Ethers and epoxide:

Aleohols: preparation, properiies and relative feactivity of 1@ ; 20 . 30 alcohols,
Bouvaeli-Blane Reduction: Preparation and propertics of glyegly: Oxidation by periodic
acid and lead lelraacelate, Pingegl. Pinacolone Tearrangement; Phengls: Preparation ang
Properties; Acidity ang factorg etfecting it Ring substitution itaclions, Reimer —
Tiemann ang Kolb¢’s Schmit Reactions, Pries and Clajsen Larangements wilk
mechanism; Eihers and Epoxides: Preparation ang reactions wiil acids. Reactivag of
epoxides with alcohols, ammon ia derivatives and LiAlia

Unit vy Carbonyl Compounds: Structure, reactivity ang preparation: Nucleophilic
additions, Nueleophilic addiLiome]jminaEi-on reactions with ammonia derivatives with
mechanisim: Mechanisms  of Aldol  ang Benzoin condensation, Enoevenagel
condensation, (_?h_liszm—ﬁlc!nnfdt, Perkin, Cannizzarg and Wiiiy rcaction, Beckrang and
Benzil-Benzilic acig tearrangements, haloform reaction and Baeyer Villiger Oxidation, ¢-
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substitution reactions, oxidations and reductions (Clemuiensen, WollF-Kishner, LiAl
NaBH4, MPV, ppC and PGC); Addition reaclions of unsattriied sarbonyl compounds:
Michacl addition. Active methylene compounds: Keto-enoliauiomeriam. Preparation and
synthetic applications of diethyl malonate and ethyl aceteacetate,

Biology
UNIT 1 LIGHT AN D LI g

Nature ol light, spectrun ol light useful for various biological Processes in the life of plants and
animals, speelrum of light which is harm fu] to life, unit of light cnergy (Photon. quantum), Fhois
Biological rcactfnns.r\«iuasurcment of light (Lux, oot Candie). Plpmoenis associaiod wilh
harvesting light  energy: pigmcntsﬁrcccptors of  lighy, chlvrophylls, Carvieniods,
phycobilinoproteins, bacwriochlurophylls, phytochromes, Rhodopsin  ee. chemisiry and
funstional roles. Photosynthesis: History, Photosynihetic Cquations, Light and dark reactions,
mechanism of photolysis of waler and oxygen evolution: C3, C4, CAM planis, spectrum of
phntcmu[olrt)phs, phutoamntroph vsphoiuheLerDLroph's; Phatoauiuf_f‘oph v, r.:hcai:{);‘ei_!un’m[]f
striucture of chloroplast and quantasome, Anoxygenic and OXygenic ;)hui(;f;ynihr.:sjs:, reaction
centers,

1
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UNIT 2: BlIODIV ERSITY & BIO-PROSPEC TING

¢ Defining f.-Biodfvursi[y - Components of biodiversity, Digd; YCISiLy crigis and higdi-«,»r-;-,::i-;,j,
loss. Importance of biodiversity i daily life. Biodiversity and ciimaice change. Types of
Beosystems : India ag mega biodivm'sity Nation. Hot spots and biodiversity in [ndia.
Biodiversity and Eeosystem [unctioning. Plant and Anima] Sysieinatic. Specics coneept in
biodiversity studies.

©  Modern Tuoly in the study of Eiodiversity : Endcmism, endemic plants and aniinals;
Assessment of mapping of hiodivcrsily; GIS/Remote Senging; FEE{;i,f;chnni;agy and
Cnnservatinm TUCN; Germplasm hanks, Nationa} Parks, Dotanicat Gardens; Wiidlifs
Sanctuaries, Bioresourceg

°  Representafjve type (one cach) studies from Cryplogams, Phaneropaimsg, Non-chordaies
and Chordates: Sacred Mora and fayng 20 Periods Bic:—;‘n‘os;;cciing Micro organisimg gy »
souree of novel enzymes, antibiotics, antiviral ageig: Immunosuppresive apenls and
other therapeutje agents. Botanieals for Biocontrol, Health and bf(}fif'\.fcz‘sfij’.

Unit 3 :ECOLOGY - CONCEPTS & MANAGEMEN T :

®  Eeology: History, definition, ecological factors (abiotic and biotie tacior), coulugical
range (Fury | Steno) Stress and adaptation (Morplm!ogica[, phj-':siniogical, anstomical and
biochemical), Biotic tnteraction, rhenotypic and genotypic plastieity, canalization,

e Ecosystem: Coneept, tomponents, (e.g., aquatic, maring, foresi, grassland, desert, fish
tank, cuxenic Cultures, complete ang incomplete Ceosyslem), snergy flow(GRC, DED),

= |
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food web, niche . Gause’s exclusion principle, Leibig’s law, ccological pyramids,
Autecology and Synecology, - & leselections, carrying capacity, papulation dynamics,(
exponcntial & logistic growih curves) keystone species

Pollution Pollution of Soil, water, air (types of poliutanis and sousces), roise poiluiion,
radiation pollution, remedia measures, bioamplification Disaster management : Typos of
disasters & Management strategy

Behavioral ceolagy: social, reproductive & territorial behavior, evolution of oplimal lifi;
history, reproductive structure and mating system, microbia scology

Unit: 4: Biomolecules

Biomolecules; Diversity ang distribution Lipids: Role of lipids in cellular architecture
and functions. Delinition and classification of lipids. Struciyre and funedon of falty acids,
triacylglycerols, phospholipids  and sterols. Carbohydraies: Giolopisal  roles  of
carbohydrates. Structure of monosacharides- Hexoses and  penioses, Disacharides-
Sucrose, lactose, maltose. Storage and struetural pofysuchz:ridcaGiycogcn, stareh and
cellulose. Nucleic acids: Role of nucleic acids in living system. Composition of nucleic
acids-the  purine and pyrimidine bascs, Structure of nucleosides an inueleolide,
deoxymucleotides, cyclic nucleotides and polynucleotides. Watson sy Crick wode] for
DNA. Different clagses of RNA.

Proteins Classification of proteins on the basis of somposition, conformation and
lunction-functional diversity of proteins. The amino acig building nlocks-classification.
structure and physical propetties of the standard amino acids Proteinaceous and non-
proteinaceous, essential and non-essentia] amine acids, Primary, secondary, teitiary ang
qua lernary structure of proteins. Structure of myoglobin and hemoglobin, Mojecular
physiology of myoglobin and hcmog]obin, Bohr effeet, Hill'g cocilicient. Congerled and
sequential models for allosteric proteins

Enzymes ag biological catalysts. Enzyme classification ang nomenclature. Chemieai
nature of enzymes, rihozymes. Concept of active site, specilisily. Cr_:um:y:.:wx, colstors
and  prosthetic groups. Kinetics of enzyme catalyzed reactions - Michaclishiciien
¢quation. Determination of Km and Vmax. ‘actors influencing the raie of enzyme
catalyzed reaciions. Enzyme inhibitions- competitive, non-competitive and uacompeiiiive
mhibitions, Catalytic mechanism of lysozyme, chymotrypsin eng Mexokinase. Regulation
al’enzyme activityallosteric tnzymes. feedback inhibition with ATease as an exampls,
Medicinal Chemistry and Role of Metal ions in Biology Strusture paseq drug desipn,
combinatorjal chemistry and high throughpui sereening. Combinaigrial synthesis in
medicinal chemistry-solid phase synthesis, Houghton’s teabag method, mix split method.
Introduction (o pharmaco!ogy, ph:mnacokinelics, salely andg ellicacy of ihe candidate
drugs, toxicity and adverse reactions, clinigal trials; Ivictalloprotein, Metaloenzyimes,
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metal base drug interaction and inhibition: metalioporphyrins, Redox carriers i
mitochondrial electron transport chain

Unit-5 MET ABOLISM, INTEGRATIOR UAND ADAPTATION

Coneept of Melabolism :Experimental approaches (o study metabelisin: Pranary ai
sceundary metabolism

Major metabolic pathways & Regulation - Glycolysis, the TCA eyele, Oxidaiive
degradation of falty acids and amino acids in animal tssucs; comelation belween
carbohydrate, amino acids and fatly acid degradation Selested metabolic pathways {lor
example biosynthesis of rubber, antibiotics cle.y; Regulation of metbolism aind
environmental cues. Metabolie inler relationships — starve fuod eyele. Mechonigms
involved in switching liver metabolism between the well feed and starved stales. Tnter
relationship of tissue in nutritional and hormonal states

Special aspects of metabolic regulation, Tissue Specialization : Funciion. iirneeilnlap
communications and signal transduction mechanisms, developmental adaplations — gg:
rat, €3, C4 plants; Motabolic basis of health and disorders — Jaundice - diabeics mollitos,
exercise, alecohol abuse

Use ol microbes for specific metabolic tasks Allernate metabolic eycles, Cacbon

metabolism — of  intracellular bacterial pathogens;  Environmental cle
biotransformation of metals; Metabolie hzmdling ol xenobioiics and drag resi
Photo and lithotrophic metabolic capabilities; myporia

i E,

Unit 6 SYSTIM PHYSIOLOGY & Bri WWIOUR

Movements and Bulk Transport Cellular movements, ciliary and Hagellar strusivee and
lunction; Introduction (o musculo  skeleial systeny; Terrestrial, aquatic and  aeripl
locomotion; Locomotory cost: Bulk lransport of water and nuirients in planis; Ceneral
plan of circulatory system in vertebrates and J'nver{cbm‘tcs; Cardiovaseniar syslom
slructure and {unction

Gas exchange in orgamism; Generation and utilization of energy Bxchange in unicsifulng
organisms and plants: Respiratory organs in aquatic and terrestrial sysiems ; Physiology
ol aquatic breathing and acrial breathing; Peeding paiterns, digesiive traci systems;
Digestion of fvod

Regulatory Physiology Regulation of water in aquatic and {ervesiaj animals; Waier ond
solute excretion in organisms,; osmoregulatory organs; Transpiration in plants; TGxeretion
ol nitrogenous wastes in animals; Palierns of Thermoregulation - Hetothermy  and
indotherms; Structural and [unctional adaptation to siress

Integrative Physiology An overview of neuronal struciyure and  funciion; Sensory
physiology —mechano, chemo, thermo, photo and ejecs o feceptors; Nadecrine systems in
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animals and thejr physiological effects; Plant hormones and their physiologica] effocis:
Regulation of metabolism and fesponse to environmenigl bues: Mewronal bagis of
behaviour; Behaviour concepts and measirement

Unit 7:DEF: NCE MECHAT 5N

Adaptive [mmunity in Plants; Abiotic- Strategies and mechanisins; Riofie. nisraciinne
with symbionts, pathogens, Biochemical host defences, E}':lsuf'i'{fsisizm:'e.,.f}c:_flc- for genc
coneept,  Cytolopical protection and induced resistance; Pagsive defences; Active
defences

Adaptive Immunity in Animals; Anligeng; Adaptive immunity; BeCell Biology
Antibody structure, B-gef] dcvelopmcni, Receptor diversity, Monoclon] Antihodies,
Humoral response ; T-Cel] Biology - T cel development . Siructure of
cducation, Antigen Processing ang Presentation, Cell mediaied immune espons.;
Mucosal immune System; Techniques based on antligen- antibody interactions:

Immune Mechanism Dyslunction & Applications: i--ij.perscnsfﬁivity; Auloimmunity:
J-mmmmcl’cﬁcieucy; Immune fesponse against major classes of patiiogens; Applications:
In agricuiture, Pharmaceuticals ang biopest control,

v

TCR, Thymig

Unit Biophysicy

Origin and Fvolution of Life, Introduction. Prebigie carth.Theories of Origin ang
Evolution of [i fe.

Biophysics of Water. Molecular structure of waler, hydrogen bonds and Physical
properties of yvater, '
lilectmchcmisiry.I0nizali'on; thearies of clectrolyiic dissociation: classification of
clecirolytes; f}llecl'rofysiS;C()nductance; solubility product; common lon ¢ffect: Ostwald?s
ditution law; Dieclectric Constant.

Photophysics. Nature and measurement of light; Light sources » Uplical compoinenis ang
their  calibration Radiomeiry; Actinometry: Uy radiation dosimetry  with poly
sulphonification: Mbolecular structyre and excited states; Physical properiies of excited
molecules: PhotoPhysical processes; Fjuorescenw; Fhotoph()sphnrcsnenr:.c-;En{ur'nz!!.
conversion: Intersystem Crossing; Photophysica] spectra; Alomic Specara; Optical
activity; Photophysical kinetics of biomolecy]ar processes,

Speclroscopic Techniques. Principle, Instrument design, methods and epplication of Uv
Spectroscopy; cireular Dichroism and optical rotatory dispcrsion{'f}ﬁi}); Flurcseence
Speetroscopy; Infrared Spectroscopy; NMR and LSR spec roscopy.

Hydrodynamie "I‘cc;huiqucs.l”rincij_ﬂc » Instrument design, methods and application of
Ccnlri[izgatinn; UMr;:cuntriﬂtg‘aii[m b stcomctry; Osmosis: Diffusion ang Surfaee
tension.
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Optical 'I"cohniqmrs_Prinpr!c, Instrument design, methods and application of Bright fieid:
Dark field; Phase Contrast: Fluorescence; Polarising; Scanning  and Transmission
Llectron Microscopy. T loweytometry and (_Tytqpiwtomuiry.

Diffraction 'l'cchniqucs.Crysials, Molecular crystal symmetry, W ray dilfraciion by
crystals, Bragg's Law, von Lauc conditions and rotation methods, Caleulating cleciron
density and Patiersor maps { Fourier transform and sirneture factors, convolutions), phase
model building and evaluation, Newton diffraction, Application to Biology.

Radioactivity and measurement. Rzldiouctivity, Radiocactive decay, Isotopes, Biological
application of radioisotopes, Detection and measuremeni of radioaciiviiy, Instcumenis
used for measuremeny of radiation intensities, Biological ¢lfects of radiation and radiation
hazardy.

Unit 9 Iistory of development of Mierobiology

Development of microbiology as g discipline, Sponianesis generation v, biogenesis,
development  of various microbiologica] techniques, concept  of fermeniation,
establishment of fields of medjcal microbiology, mmunology  and enyironmeniaj
microbiology wit) special reference to the work of following scicaiists : Aniop Yon
Leeuwenhoek, loseph Lister, Paui Ehrlich, Bdward Jenner, Louig Pasteur, Rober Koel,
Martinus W, Beijerinck, Sergei N. Winogradsky, Alexander Fleming, Selman A
Waksman, Elic Metchnikoft, Norman Pace, Carl Woege and Anande M. Chakibor ¥
Salient foatures ol viral genomes Unusual bases (TMY, ‘14 phage), overlapping geney
(DX174, Hepatitis B virus), allcrnate splicing (Picornavirys), ‘erminal redundancy {T4
phage), terminal cohesive ends (lambda phage), ambisense genomes (arenaviras), pariia
double stranded genomes (Hepatitis B), long terminal fepeats (retrovirus), seRmenied
(influenza virus) and non segmented genomes (picornaviiug), capping and tailing (TMV).
Metabolite Transport () Diflusion: Passive and facilituted, Primary aciive and sceondary
aclive transport, Group transloeation (vhospholransferase System), syinpor, anliport and
uniport, clectrogenic and clectro neutral transport, transport of fron.

Unit 10 : Biochemical Technigues

Separation Techniques. Different methods of protein precipitation: Preeipitation using
morganic salls (salting ont) .and organic solvents, isoclectric ['n'ccipii;:if\"}'n,if‘iaijfs-ih‘,
Ull.raﬁllr:ra[ion, Lyophilization

-‘Chsm:mi‘agr:tp.ﬂ’;y. Basic principles o chrnmatogrz;phy: Partition toellicient, concept of
theoretical plates, various modes of chrnm;rtogmphy {paper, iiin baver, column),
Preparative  and  analytical applications, LPLC ang HPLC. Billerent pes of
chroma[ogmphyf Papor Chron'miography, Thin Layer L‘hronmto;;u:ag':i'ty. Molecular Siove
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Chi'orrlall(}graplw, lon Exchange Chmmaiogmphy, Allinity Chromnmgmp.i1_3!, Tas Liguid
Chromatography |

Blectrophoresis. Bagic Principle of clectrophoresis, Paper electrophorosis, (lef
Cfccfrophorusfﬁ, discontinuous pel eiecrrophoresis, PAGE, SDE-PACE, Native gels,
denaturing gels,  agarose zel cIecix‘ophorcsix, buffer systems in clectrophoresis,
electrophoresis of proteins and nucleje acids, protein apd nueleic agid blotiing, delection
and identification (staining procedures), molccular weight de{'crminai.iun, isccleciric
Focusing ol proteins.

Centrifugation. Principle of centrifugation, basic rules of scdirm:niaiionP sedimentation
coefficient, various lypes of centrifuges, difforent Lypes of rolors,  differentia]
centrifugation, density gradient eentrilugation (Rate yonal and lsopyenjc) ,
i:pL‘(”E""’E}E'EOEtI!:E{:{H'}f. Principle  of UV-Visible absorption spectrophotometry,
Instrumentation anc| applications

Fﬂourimci:y. Phenomena of I]uorcsccncc, inlrinsic  ang exiringic J'hmrem:sm;c,
instrumentation and applicationg

Usnit-11 Pollistion

Air Pollution: Sources of air pollution: Propertics of air pollutanis; f\fﬂeiﬁoroiogit:n.l factory
mflucneing dispersion of ajr pollutants; Gaussian plume model for dispersion of gir pollutanis
and its application; Fffects on human healih, Contro} leehnology for patticulate ang gascous
pollutants from industrics; formation of Inorganie  an organic  pariiculate maticiy,
thermochemical  ang photochemical reactions in  {he dlmosphere. Oxysen and Tvone
chemistry. Photochemical smog,

Noise Pollution: Sources, weighting networks, measurement of noiye indicey (e, L1, .00,
L50, L.LDN, TNI). Noise dose and Noise Pollution Standairds. Nojge conirol and abatemen;
measures: Active and Passive methods. Vibrations and their micasurements. Impact of nojge

and vibrations op human health,

Water Poliution (Waste Watcr/Industria] Waste Water Analysis): Physical, chemival ang
biological characteristics of Wwaler, waste water angd Sewage, perfermance evaluaiion of waste

waler trealment system: Concepts of DO, BOD ang Con, Sedimentation, Coagulation,
Floceulation, Filtration, PH ang Redox Potential. :
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Unit 1 Thermodynamies:

Ieat and Temperature, Zeroth law of thermodynamics: therial equilibritm, thermometry
and temperature soales, First law of thermodynamics, Thermodynainic systems aind
processes, [nternal cnergy and heat Capacily, adiabatic processes. Second  law of
thermodynamics, Reversible and irreversible processes

Unit 2 Optics: Interference:

Interference of light, Bi prism experiment, displacement of fringes, interference in thin filine-
wedge shaped film, Newton’s rings. Diflraction - Single, Double & WN- Stit, Diflraction
grating, Grating spectra, Rayleigh’s eritetion and resolving power of grating. Polarization-
Phenomena of double refraction, Nicol prism, Production and analysis of plane, cireular and
clliptical  polarized light, Fresnel’ theory of optical activity, Polarimetsrs, Lascr
applications-Spontancous and stimulated emission of radiation, Dinstein’s Coellicients,
construction and working of Ruby, He-Ne lasers and laser applications.

Unit 3Nuelear Physies

Nucleus, constituent of nucleus, Properties of Nugleus size, mass, densiiy, energy, charge,
binding erergy, nucloar angular momentum, Nuclear force, Radiation. detector- types of
detectors, pas [illed detectors, Tonization Chamber, Proporiiona] Counter, GM Countor.
Scintillation Detector and Semiconductor Detectogs.

Unit 4 Fluig Mechanies

Fluid properties; Surface Tension, Viscosity, cquation, serneullis equation; Navie~Sipkes
Equations; Dilferential form of Energy equation. Reynold number, incompressible and
compressible Flow, Laminar and turbalent flows, oy tirougn pipeg

Unit 5 Mechanies

Dynamics of g System ol Particles.Centre of Mass. Conservation of Momentum.idea of
Conservation of Momentum from Newton’s Third Law.Impulse. Momenium of Variable
Mass System : Motion of Rocket. Work and Encrgy Theorem :- Worle and Kinetic Fnergy
Theorem. Conservative and NonConservative Forces. Potential Energy.Energy

Diagram Stable and Unstable Equilibrium Gravitational Potential Linergy. Blastic Poteniia]
snergy. Force as Gradient of Potential Energy. Work and Poltential cnergy. Work done by
Non-conservative Farees. Law of Conservation of Energy.
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Uit G : Useillations & Waves

o S8HM : Simple Harmonic Osciliations. Ciitterentinl Equation of SLINV and g
i i

Solution. Amplitude, requency, Time Period aidl Phage. Velocity and Aceelsration,
Kinetie, Potential and Tota| Erergy and their Time Average Values. Reforence Cirele,
Rotating Vector Representation Oof SFHIM.

¢ Tree Oscillations of Systems with One Degree of Fresdom - (D Iass-Spring systein,
(2) Simple Pendulum, (3) Torsional Pendulum, (4) Oscillations in » U-Tube, (5)
Compound pendulum: Cenires of Percussion and Oscillation, and (6) Bar Pendulum.

®  Superposition of Two Collinear Harmonic Oscillations - Lincurity and Superposition
Principle. (1) Oscillations having Equal Frequencics and () Gaeillations having
DifTerent Frequencies (Beats), Superposition of N Collincar Harmonie Oscillations
with (1) Bqual Phase Differences ang (2) Equal Frequency Dilferences.

Waves

©  Wave Motion :- Plane and Spherical Waves. Longitudinal and Trangverse Waves,
Plane Progressive (Travelling) Wayes, Wave Equation, Particle and Wave Veloeitios,
Differential Equation. Pressure ol g Longitudinal Wave, Energy Transport. nlensity
of Wave. Water Waveg - Ripple and Gravity Waves,

2 Velocity of Waves -~ Velocity of Transverse Vibrations of Stretched Steings. Velocity
of Longitudinal Waves in 2 Fluid in a Pipe, Newton’s Tormulg for Velocity of Sonng,
Laplace’s Correction.

°  Superposition of Two Harmonic Waveg -~ Standing (Stationary) Waves i a Giring -
Fixed and Free Ends. Analytical Treatment. Phase and Group Yelocitjes, Changes v
Position and Time. Encrgy of Vibrating String. Transfer of Energy. Normal Modes of
Stretched Strings. Plucked and Struck Strings, Melde’s Fxperiment, Longiiudinal
Standing Waves and Normal Modeg, Open and Cloged Fipes. Superposition of M
Harmonic Waveg.

Unit 7 :Eleetricity and Magnetism

°  Ilectric Cirenits AC Clreunits :- Complex Reactance and Impedance. Serics LCR
Cireuit; (1) Resonance, (2) Power Dissipation and (3) Quality Facior, angd (4) Band
Width. Parallel LCR Cireuit. Network theorenis - jdeq] Constant-voltage angd
Conslant-current Sources. Networlk Theorems: (1) Thevenin theorem, (2) Noron
theorem, (3) Superposition theorem, (4 Reciprocity theorem, and 5) Maximun
Power Transfor theorem.

o Electric Field and Electric Potentia] Bleetvic Fielg - Flectrie Field and Lines.
Eleetric Field E due 1o a Ring of Charge. Elecirie Flux. Gauss’s Taw, Gauss’s low in
Diflferential form, Applications of Gauss’s Law : | due to (1) an In iinite Line of
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Charge, (2) a Charged Cylindrical Conducior, (3) an afinie Sheel of Charge ang
Two Puralie] Charged Sheets, (4) a Charged Spherical shell, (5) a Chargrd
Conducting Sphere, (6) a Unilormly Charged Ephers, (7) Two Charged Coneentrie
Spherical Shells and () a Charged Conductor. Force o the Gurface of o Charged
Conductor ang Blectrostatic Energy in the Medim surrounding a  Charped
Conductor.

o Dielectric Propertics of Mattey Dielgeirics.- Eleciric Field in Matter. Dislogton
Constant.  Parsllel Plaje Capacitor witly » Dielecivic. Polarizm on, Pol:
Charges and Polarization Vector. Hleetric Susccptibﬂity- Gauss’s law in Diclectrics.
Displacement vector D. Relations between the ihree Eleetije Yectors. Capocilors
lilled with Dielectries,

tion

Ll

°  Magnetic Field Magnetic Effect of Cuarrents ;- Magnetic Field B, Magnetic Toree
between Current 3 ements and Delinition of B. Magnetic Py, Biok-Sevart sLaw » 3
due tn (1) n straight Curreng Carrying Conduciar and (2) Curront Loep. Current Looy

45 a Magnetic Dipole and ils Dipole Momen (Analogy with Electrie Eipole).

Ampere’s Cirouital Jayy (Iniegral and DifTerentia] forms): I dus (g (1) a Solenvid and

(2) a Toroid, Properties of B, Cy and Divergence of 1. Yector Potential.

@ Magnetic Propertics of Matter Magnotism of Matter- Gausg’s law of magneiism
(Integral and Differentia] Forms). Magnetization currenl. Relative Permeability of 4
Material, Magnetic Susccpi‘ibilr'iy. Magnetization Vector (jvi), Mignetic lintensity (11).
Relation Letween B, M and 11, Stored Magnetic Energy in Matier. Magaetis Cirouit.
B-H Curve and Energy Loss in flysteresig,

Miathg
Unit-I: Relations and Funelions
¥ Relations ang Functions, Types of relations: reflexive, Symmelrie, lransiiive ang

Us

—_

L3
oo

cquivalence relations. One o one and onto functions.

W0 Alpebra

Malrices Concept, notation, order, Cquality, Lypes of matrices, zeio and identity maliy,
lranspose of u matrix, symmetric and skew symmetsic matrices. Operations on malrices:
Addition and multiplication ang multiplication it & scalar. Simple properiics of
addition, muyl iplication and scajar multiplication.

Determinant of 4 Square matrix (upto 3 x 3 matrices), Minors, co-factors and applications
of determinants in finding the area of a (riangle. Adjoint and inverse ol a square matg
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Unit-117T; Logieal “easoning

% Unde;s!andr‘ng the structure of arguments:  Argumeny forms, ihe structuie  of
categoricy] Propositions, mood and figure, formal and nforma] tallacies, uses of
lanpuage. Connotations, and denotations of terms, the classical Square of opposition

= Evaluating ang rl‘istingufshin.g deductive ang inductive reasoning

" Venn diagram: Simple and multiple uses for establishing the validity of argumen(s

Unit-v: Miathematical Reasoning ang Aptitude

.

¢ Types of'rca‘moning.
< Number series, Letier series, Codes and Reia[ilmshipﬂ_

“«

<&

P Mathematica] aptitude (fraction, time & distanee, ral1o, proportion and Pereentage, profi
and loss, interes and discmmting, averages cle.), hoat Streams,

Data interpretation (bar-chart, histograms, pic-chart, lable-char) agd | inc-chary)

= Vienn Diagram: Simple and multiple uses for establishing the validity of argumeng

06

e

T
tiveg:

Unit v, Applications of derivy

“* Rate of change 01‘(]uanlf1ies, incrcusfng/dcc;rcasiﬂg funci'ions, maximu and ninime (fipg
derivative fegt motivate £eometrically ang Second derivative eg given ug g nrovabic
taol),

Unie-v7 - Vectors ang Tﬁax-cwﬂ)’imensju.rmE‘ Geometry
<RV Ve

% Veclors and sealars, magnityde and direction of 4 veetor. Direotion cosines and direction
ratios of g veetor. Types of vectors (equal, unj zero, paratle] nng eollineas veelors),
position vector of 4 point, negative of a veelor, componenty of 4 veclor, addition of
veetors, multiplication of a vector by a scalar, position veetor of a point dividing o [jne
Segment in a given ratio., '

Unis-vyy - Probhability
—=221  Probability

%o Attributes an Variables: types of variables, scales of measurcment, Mmeasmement of
Central tendency ang Dispersion, Standard ereor, Momenig — mcasure of Skewnegg and
Kurtosis, Basie concept onrobability theory,

g Correlation, Regression, linca, simple and muliiple TCRIGSSion models, et of
hypothesig {t-test, 2 - tes ANOVA - one-way an two-way), hywothesis tesiing, Tesig of
fypothesis and signilicance,

16 ofig




