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I ORGANIC CHEMISTRY Marks: 34

Structure and !%ﬁmiing {01 Muark)
Localized and delocalized chemical bond, Vander Waals interactions. resonance;
conditions, resonance effect and its o ipplications, h}‘;‘wrcrsr;Agug;;ziiunn inductive effect,

Electromeric effect & their comparison.

Stereochemistry of Organic Compounds: (07 Marks)
Coneept of isomerism. Types of isomerisnt, f‘#g tical isonerism. elements of symmetry,
n‘micmi*u‘ chirality, enantiomers, sterengenic centee, optical activity. properties of
wntiomers, chival and achiral molccules with two stereogenic centres, diastercomers,
mm) and czﬂ‘z*e% diastereomers, meso compounds, resolution of enantiomers. inversion,
retention and racemization
Relative and (ii solute cor % ‘.{smi o sequence rules. R & S systems of <>mcnc1;zztmx
Geometnic isomerism detern m ton of configuration of geometric isomers, | & 7 system
of nomenclature. Conformational isomerism conformationa! analysis of ethane and n-
butane, conformations of <*x*a:!ﬂ~%::x;.1m:. axial and equatorial bonds.. Newman projection
and Sawhorse formulae, Difference between configuration and conformation.

Mechanism of Organic Reactions : { 01 Wark)

Curved arrow notation, drawing electron movements with arrows, half-headed and
double-headed arrows, homolvtic and hciums}zig bond breaking. Types of reagents
clectrophiles and nucleophiies - Fypes of organic reactions. Energy considerations.
Reactive intermediates  car Ew &m ns, carbanions, free radicals. c;n‘ha:m:a . arvnes and
nitrenes {2‘ rmation, structure & stability), Assigning formal charges on inten nediates and

other onic spee s,

Alkanes and Cyeloalkanes : ( 0] Murk)
IWPAC nomenclature of branched and unbranched alkanes . (he alkyl group. classi
fication of carben atoms in alkanes. lsomerism in ;d%{;u‘m sources, methods of i“hrmation

(with special reference 1o Wurtz reaction. Kolhe reuc . Corey-House reaction and
decarboxylation of carboxylic acids), physical p properties. < veloalkanes 'c‘nm‘nci“mm
synthesis of cycloalkanes and their derivatives - photachemical (242 &,\Lfﬂ‘mu tion

reactions.  dehalogenation of  -dihalides. pyrolvsis of cafcmm or barium salls of

dicarboxylic acids, Baever's strain the orvand its limitations., theor voolstrainless rings.

Alkenes @ ( 01 Murk)

Nomenclature  of  alkenes.  mechanisms  of dehydration  of  aleohols  and
dehydrohalogenation of alkyl halides.. The Suytzell rule, Hofmann elimination, physical
poroperties and relative stabilities of altenes. Chemical reactions of alkenes &
mechanisms invalved in hydrogenation, elec ctrophilic and free radical addirions :
Markownikois rule. E,dz(ahm ration-oxidation. oxymercurationreduction. ozonolvsis,
hydration, hydroxylation and oxidation with KMnO

-



Arenes and Aromaticity @ { 01 Mark)

Nemenclature of benzene derivatives:. Aromatic nucleus and side chain. Aromaticity: the
fuckel rule, ara 'mi*ia: tons, annulenes up to 10 carbon atoms., aromatic. aniti - aromatic
and non — aromatic compounds. Aromatic eleer rophilic substitution & general pattern of

the ;'13@;11;3&213:?3» :ncu?z;zmm's of nitration, aé’}fafﬁgg‘!rlliiiﬁt‘g sulphonation, and | riedel-Crafis

reaction. Energy profile dingeams, Activari g deactivating substituents and orientation,

Dienes and Alkynes - ( 01 Mark)

Nomenelature and classification of dienes: isolated. conjugated and cumulated dienes,
Structure of butadiene, Chemical reactions 1.2 and 1.4 ad litions (Electrophilic & free
radical mechanism), Diels-Alder reaction. Nomenclaiure. structure and bonding in
alkynes. Methods of formation. Chemical reactions of alkynes. acidity of alkynes
Mechanism of electrophilic and nu cleophilic addition reactions, bydroboration-oxidation
ot alkynes '

Alkyland Arvl Halides : ( 01 Mark)

Nomenelatu re and classes of alkyl halides. methods of fors mation, dum cal reactions.
Mechanisms and stereochemistry of pu imph fic substitution reactions of alkyl halides .
SN” and SN'react ons with o wergy profife E&zx;:;rafsm&‘x"écmwdra w% formation and reactions
of aryl halides. The additionelimination and the u%iw‘mﬂim'l«;sd fition mechanisms of
nucteophific aromatic substitution reactions. Relative reger vities of alky ] halides vs allvl.
vinvi and arvl halides.

Aleohols : (01 Mark)

Monohydric alcohols © nomenclarure, methods of formation “9} reduction of aldehydes,
ketones, carboxylic acids and esters. Hydrogen f‘mz‘zafinw Acidic nature

Reactions of alcohols, Dilivdric alcohols — poy ielature, methods of formation,
chemical reactions. of vicinal glveals. oxi hxz ive dm e H’Niﬂ)ﬁ\u%_; and HIO, | and
pinacol-pinacolone rearrangement,

Epoxides : { 01 Merk)
Synthesis of epoxides. Acid and basc-catalyzed ring opening of epoxides, o
cpoxide ring opening, reactions of Gri ignard and organolithium reagents wi

(i3
T

rientation of
?1 epoxides
Phenols : ( 01 Mark)

Nomenclature, structure and bondi mg. Preparation of p p henols. physical properties

and acidic character. C omparative acidic strengths of alcohols and phenols,

resonance amhz%mzt on ol phenoxide on. Reactions o ‘phenols — ¢lectrophilic
aromatic substitution, Mechanisms of [rics rearrarn wement. Claisen rearrangement.
Retmer-Tiemann reaction, Kolbe's reaction and Schotten andd Baumann reactions.

Carboxylic Acids & Acid Derivatives : { 01 Mark)
Nomenclature of Carboxylic acids. structure and bonding. physical properties. acidi ity of
arboxylic acids. effects of substituents on acid SLren; ‘*2% i reparation of carboxvlic acids,

Reactions of carboxylic acids, Hxﬁi&*\vwih:w IZelinsky reaction. Reduction of AN
AS' "



I

carboxylic  acids,  Mechanism  of decarboxylation.  Structure, nomenclature  and
preparation of acid chlorides. esters. amides and acid anhydrides, Relative stability of
acyl derivatives, Physical properues. interconversion of acid derivatives b Y

nucleophilic acvl substitution. Mechanisms of esterilication and hydrolysis (acidic and
basic).

Amines @ { 0] "x‘l‘ 19

Structure and nomenclature of amines, phys ical properties, Neparation e}f' a mixture of
primary, uwni voand tertiary amines, Structural features aftecting basicity of amines.
Preparation of §~x and aryl amines (reduction of nitro con npounds, nm%c .

reductive amination of A!dchydic and ketoric compounds. Ga wrielphthalimide

reaction. Hofmann bromamide reaction. clectrophilic aromatic substitution in aryi
amines, reactions ol amines with nitrous acid.

Diazonium Salts : { 01 Mark)

Mechanism of diazotisation. siry ;,.i e m! benzene diazonium chioride. Replacement of
diazo group En HOOH P CL B LUNOs and ON groups creduction of diazonium salts 10
hyrazines, coupling reaction and i{x«' Sy z.ima gzg\;ai cation,

Nitro {”ﬂmgm:m(i* O Mark)

Preparation of nitro alkanes and nitro arenes and their chemical reactions. Mechanism of
electrophilic substitution reactions in nitro arenes and their reductions in acidic. neutral

and alkaline medium.

f&fdehs*{hw and Ketones @ (03 Marky

Nomenclature and structure of the g 5wm group. Synthesis of aldehvdes and ketones
mm'p;t ticutar reference 1o the svnthesis of aldef vdes from acid chlorides, adv vantage of
oxidation of alcohols with chromium wioxide (Sarett reagent) pyridinium cf orochromate
(PCCY and pyridinium dichromare.. § vsical propertics, t omparison of reactivities of
aldehydes and ketones, Mechanisn of nucleophilic additions to carbonyl group with
particu i‘frgm; shasis on benzoin, aldol, Perkin and K noevenagel condensations.,
Condensation with ammonia and its derivatives. Wit
reaction. Oxidation of ald chvdes, Baever-villi Ber oxi ol ketones
Cannizzaro reaction. MPV. Clemn 1ensen, Wolff K ishn er. LiATH, and
NaBH, reductions.

reaction. Mannich

i

Carbohvdrates : (02 M: ks
Classification and nomenclature. Monosaccharides, n‘;cu}‘zf‘ Hsmeof osazone formation,
mnte reonversion of glucose and | fructose. chain lengtheni tng and chain shortening of
aldoses. Configuration of monosac charides. Frvtiiro and threo diastercamers. Conversion
of glucose in to mannose. Formation of glveosides. ethers and esters.

Determination of zm,;; size of glucose and fructose, Open chain and cvelic structure of
D glucose & D0y fructose. Mechanism of autarotation. Structures of ribose and
deoxyribose.

An introduction 1o disaccharides (maltose, suc) rase and factose) and polvsaccharides
(starch and celbulosey without involyi g structure determination :




Organometallic Compounds : ( 0] Murk)

(}rghmum gnesium compounds: the Grignard reagents-formation, structire and chemical
reactions. Organozine compounds: formation and chemical reactior 1,

Organolithium compounds: formation an wd chemsical reactions,

Heterocyelic Compounds 1 { 02 Marke)
Introduction: Molecular orbital picture and sromatic characteristics of “pyrrole. furan,
thiophene and pyridine. Methads of synthesis and chemical reactions with particuiar
emphasis on the mechanism -of elecy rophilic substitution. Mechanism of nucle ‘ophilic
substitution reactions in pyriding dus*émzzwm Comparison of basicity of pyridine
piperidine and pvrrole.

Introduction to condensed five and six- membered heteroeyeles. Pre repration and

reactions of indole, quinoline and | isoquinoline \\zih special relerence to Fisher

indole synthesis, ‘mmnp synthesis and Bischler-Napieralski amzhm 1s. Mechanism

of electrophilic substitution reactions of quinoline and isoquinoline

Organosulphur Compounds : { 0] Marky

Nomenclature, structaral features, Methods ut"fnm‘mzé:m zmd chemical reactions of thiols.
thioethers, sulphonic acids, sulphonamides and sulpha wuanidine. Synthetic detergents
alkvland aryt sulphonates.

Organic Synthesis via Enolates : ( 01 Mark)

Acidity of ¢ 4~§‘i‘ss;§z‘twg:1;”«h alkylation of dicthvl majonate and ofl vl acctoacetate, \\mfzcazx
of ethyl acetoacetare: the Claisen condensation. Keto-enal tautomerisim of cthyl
acetoscelate.

Synthetie Polvimers : { 01 Mark)

Addttion or chain-growth polymerizat gm Free radical vinyl polymerization, ionic vinyl
polvimerization, k’,s&g?um?«wsfi& polymerization and vinyl polvmers.

(mnds:z’mi"m'z or step growth e }f nu‘m%%my ?‘o!; sters, - polvamides,  phenol
formaldehvde resing, urea formaldeh AC resing, epoxy re sins and polyvurethanes.

Natural and svnthetic rubbers.

Amino Acids, !””U;}tide‘s& Proteins 1 { 01 Mark)
Classification, of amino acids. Acid-base behavior, isoelectric ;m°m and elect my}hmvsm
Preparation: of g-amino ;w%. ‘xz ucture and nomenclature of peptides and protein

Classification of proteins, Pe eptide structure determination. end aroup <tzm!}&;%& selective
§§\dr~;>§wm of pc;ﬂ»mim ¢ Lm“i peptide synthesis, solid-phase peptide svnthesis,
Structures of peptides and proeins: Primary & Seco ndary structure

Ultraviolet (V) Jh%sxrptiun spectroscopy @ (02 Marks)
Absorption laws (Beer-Lambert Taw ). molar absorptivity, presentation and an alvsis o UV
spectra, types of electronic transitions, effect of conjugation. Concept of chroy mophore
and auxochrome. Bathochromic, hypsochromic, hyperchrontic and



).\'ﬁ

hypochromic shifts. Uy spectra ol conjugated enes and enones, Woodward- Fieser rules.
calculation of max of simple mnrumaz ed dienes and «, B ~i3;i’~1iiiﬂ’;iltjd Ketones.
Applications o £ L1y Spectroscopy in structure cluci dation of simple organic

compounds.

hnfrarved (1R) al mm;m(m «;)mtrmm;n H02 Marks)

Moleeular vibrations, Hooke' s law, selection f*uh:a\ intensity and position of IR bands,
picasurement of IR spectrum, fingerprint region, churacteristic absarptions of various
functional groups and inte pretation of IR spectra of siy imp %ts OTLZANIC o mpou nds.
Applications of 112 speciroscopy in structure elucidation of stmple organic compounds,

NMR Spectroscopy : ()7 Marks)

Principle of nuclear magnetic resonanice, the PMR spectrum, number of signals, peak
areas; equivalent and nonequivalent protons positions of signals and chemical

shift, shielding ;;mé iﬁs;a%;évfdizw of protons, ;s:’wmn counting. splitting of signals and
coupling constants. magnetic equivalence of prozons

Discuss ion of i“x R spectra of the molecules: ethyl bromide. b-propyt bromide, isopropy]
brontide.. 1. -dibron :nm,!z:nn.x L2t ?n*nmmﬂ wne, %mw& acetaldehyde. ethyl acetate
toluene, benzaldehyde and acete ophenone, Simpl, € pro ,,{ lems on PMR

Spectroscopy tor structure aéc%u'mm:ﬁmu ol organic compounds,
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I INORGANIC CHEMISTRY Marks: 33

;\t‘mnic ‘Gtru{:mr& 072 Marks)y

Idea of de Broglie matter waves, Heisenbery uncertainty principle, atomic mi itals,
{guejmium numbers, radial and angular wave functions and probability distribution

curves, shapes of s p.d orbitals,

Periodic ]’mpm‘tim (02 Marks)

General principles of periodic table: Authau and Pauli exclusion principles. Hund's
multiplicity rule. E fectronic conflgurations of the elements, effective nuclear charge

Slater’s rules. Atomic and denic radil. fonization energy. electron affinity  and
electronegati w; *i?z"xi!ma’;, methods of determination or evaluation. trends in petiodic

table (in s &p bk m?\ elementsh.

Chemical Bonding (04 Marks:

Covident Bond

Valence bond theory and its limitations, 'i'z*s:me'w‘ sl characteristics of covalent bond,

various types of hvbridization and shapes of simple inorganic molecules and jons Bbi

BE., CHi PFs, SE, 1F SO CLOS }V;x}cnm shell electron mn repulsion \\i PR

theory to NH:, HeO' SEy CIFG ICE and H:0. MO theory of heteronuclear (€O nd

NO) diatomic molecules, bond strength and boy nd en rov, percentage tonic character from

dipole moment and clectronegativity di éi«) nee.

lonic Solidy

lonic structures INaCL CsClL ZnS(Zine Blendey, Cab] radius ratio eifect and

5:002‘*‘2'1%5"!{”'; number. limitation of radgs ratio rule, lattice defects, semiconductors,
v (methamtical &ﬁ srivation exc fuded) and Born-Haber ovele. solvation energs

on mlu solubitity of wnic solids. polanizing power and

UEE O en
nd its re I\

3{}Li££%d§ ility of 1ons, Faja Ea:

Fhedrogen fxmm“fw & ?ziih?f{’! Vaals Forces

Hydroven Bonding - Definition, Types. effects of hvdrogen bonding on properties of

substances, (mg%%sg tion Brief discussion of various types of Vander Waals Forces

Metallic Bond and Semiconductors

Metallic Bond- Briefintreduction to metallic bond. band theory of metallic bond

Semiconductors- Introduction, types and applications.

i
1

s-Block Elements ({02 Muarks)
Comparative study of the elements including, diagonal relationships, salient features ol
hydrides (methods of prepa wation excluded). win iion and complexation tendencies

H

neluding their function in biosystems,

p-Block Elements (06 Marks)

Emphasis on comparative study of properties of p-block elements (including diagonal
relationship and excluding methods of preparation).

Baron fumilty (1 5”"’4%;;;;- A



Diborane - propertics and structure (as an xample of electron - d eficient w:smcmnd and

mthic"m re honding). Borazene chemical properties and structure Trihalides of Boron
Frends in Tewis m { character structure of aluminium (10 chioride.

Carbon Family sroup)

Catenation, p - d 7 bonding (an idea). carbides. flucrocarbons. silicates struciural
aspects). silicons - ¢ sneral methods of preparations. properties and uses.

jif%
3\

1

o¢

;\ffmg:w Family (13" group)

Oxides — structures of oxides of NP oxya wcids - structure and relative acid strengths of

oxvacids of Nitrogen and phosp Yhorus. Structure ni white, vellow and red phosphorus.
Oxvegen Family (16" aroup)

Ux}x;miz\ of sulphur - structures af ndd acidic strength MOy —structure, properties and uses.
Halowen Famity (177 group)

Basic properties of halogen L interhalogens types ;mma:r’t%n,m hydro and oxyacids of
chioring — structure and uﬂﬂps’sﬁam‘: of acid strength,

Chemistry of Noble Gases

Chemical properties of the noble gases with emphasis on their low chemical reactivity.

chemistry of xenon, struclure and bonding of Huorides, ox ides & oxviluorides of xenon.

Cheniistry of Transition Elements o (2 Ma 'k&;}

Chemisiry of Elements of [st fransition series

Definition of tras nsition elements, gmﬂi in the periodic table. General ¢ haracteristics &
properites of 1" transition xi ments,. St ;;finrm & properties of some compounds n%

fransition cimmmx T, VOO %; FeCl CuCl and NitCO )

Chemisiry of Elements f:f;"!;;m,t’ & Hfvd transition series

General characteristics and properties of the 1™ and 11 rransition ciumm»iu mparison
of properties of 3d ele *famw with 4d & 3d f*ium ats with reference only to jonic md, :
oxidation state, magnetic and Spectral properties and stereochemistry

Coordination Compounds ( 05 Mar (]
Werner's coordination theory. ﬁ:élcmw atoic number concept, chelates, nomenclature

of coordination compounds. isomerism in coordination compounds. vaience bond theory
of transition metal complexes

;‘a&'{uz*zsm:iz:f Bonding in Transition Meial Com

| imitations of valence bond theory. an elementary idea of crvstal-field theory. crystal

field split t‘%nw i octahedral, tetrahedral and square planar complexes., factors affecting

”ZL LRGSR

the crystal-field parameters.

Thermodynamic and Kinetic Aspeets of Metal Complex
A brief outline of thermodynamic stability of metal complexes and [actors affecting the
stability, substitution reactions of square planar complexes ol Pt

Magnetic Propertics of Transition . Metal Complex

Ty pmnf magnetic behaviour, methods of determining magnetic susee eptibihty

spin-only formula. L .S coupling, correlation o {s and gh..f% values, orbital
contribution to magnetic moments. application of magnetic moment data for 3d metal
complexes. ;
Flectron Spectra of s*cr;m!;rm Metal Complexes




Types of ele ctronic transitions. selection rules for ded wransitions, spectt roscapic ground
states, apwi%imzm af series. Orgel-energy level diagram for d and ' states. di SEURSIoN
of the electronic spectriii of [T 1 complex 1o,

Chemistry of f - block elements o7 Marks)

Lenthanides

Flectronic structure, oxidation states o nd ionic radii and Lanthanide contraction. complex
formation, oceurrence and isolation. lw Zhanide compounds.

Aetinides _

(eneral features and chemistry of actinides, chemistry ol *p’t%‘aﬁiim of Np. Puand Am
from U, Comp arison of properties of Lanthanides a1 ad Actinides and with

(ransition elements .

Organomet .ﬁiu Chemistry L 02 > Marks)

Definition, pometic Jature and classt Hication of orgal mometallic compounds. Preparation,
propertics, 4! nd bonding of alkyls o f1h AL Huoand Sn A brief account of metal-ethvlenic
complexes, mononue clear cur %xm‘;siﬁ and the nature of ponding in metal carbonyls.
Silicones and [P 5;m;?5m»z FHIN

Silicones and phosphazenes, {heir preparation. propertics. structure and uses

Acids and Bases, HSAB Concept i \hn Ky

Arrhenius, Br ansted - Lowry, Lux: »% i yod. Solvent system and Lewis coneepts of
acids & bases. rek dive strength of “acids & bases, U oncept of Ha rd and Soft Acids &
Rases. Symbiosis. electronegativity ind hardness and softness

Non-aqueous Solvents (01 M;m
Phvsical propes ries of @ solvent, types of solvents and their general characteristics.
ic

reactions in NON-AQUENUS solvents with reference 10 liguid \’IL ad tiguid SO

Theory of th iative and Quantitative Inoreanic Analysis o 02 sMarks)

Chemistry of analy sis of various < aeidic radicals. hemistry of ident ifcation of acid

i‘;smc;m in tvpical combinations, Chemistey of interference of acid rac dicals ncluding their
emoval in the analysis ol be zs' padicals.

{ hemistry of anal lysis of various groups of basic radicals, Theory of precipitation. €0

prec ipitation, Posi- ps recipitation, putt Hication of pre ‘ipiates.

memngdum Chemistry. L 01 Mark)
Essential and trace clements i b iological provesses. { metalloporphyrins with special
reference to hagt moglobin an & myoglohi. Biological role of atkati and alkaline carth

metal jons with special reference to ¢ 427 Nitrogen fixation,

i
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I PHYSICAL CHEMISTRY Marks: 33

CGascous state: { 07 Marks)

Maxwell's distribution of velogities and encreies (devivation excluded) Caleulation of
root mean sguare velocily, average velocity and most probable velocity, Collision
diameter. collision number, collision frequency and mean free path. Deviation of Real
gases from ideal behaviour. Derivation of Vander Waal's Bguation of State, its
application in the calculation of “Boyle's temperature (compression factor) Explanation of
behaviour of real gases using Vander Waal's cqu vation.

Critical Phenomenon: (01 Mark)

Critical temperature, Critical prossure, critical valume and their determination, PV
isotherms of real gases, continuity of states, the isotherms of Vander Waal™s equation.
relationship between critical constants and Vander

Waal™s constants. Critical compressibility factor. The Law of corresponding states.

Liquilaction of gases.

Liquid State (01 Mark)
Structure of liguids, Properties of liquids - surlace tension. viscasity vapour pressure und
optical rotations and their dete srmination.

Solid State: (U1 harks
Classification of solids, Laws of crystatlography - (it Law of constancy of interfacial
angles (i) Law of rationality of sidices (i) Law of symmetry. Symmetry elements of ¢
rysta ls, §"M3nizim of unit cell & space lattice. Bravais lattices. crvstal system. X ray
diffraction by crystals. Deriy ;m; s of Brage equation. Determination of oy stal structure
ui Nal L i CL Liguid cryst 2s: Difference between solids, %upm%»a and hguid

ystals, types of liquid ery: mf o, Applications ol Tiquid crystals,

Chemical Kineties (02 Marks)

Rate of reaction, rate equation, factors influencing the rate of a reaction concentration.
femperature. pressure, solvent, light. catalvsl, Order of o reaction. integrated rate
expression for zero order, first order. seconc { and third order reaction. Half life period of 2
reaction. Methods of determination of order of “reaction,

[ fect of temperature on the rate of reaction - Arrhenius equation. Theories of reaction
rate - Simple collision theory for uni imoleeutar and bimolecular collision. Transition state
theory of Bimolecular reactions.

Electrochemistry: (03 Marks)
Flectrolvtic conduction, factors affecting electrolyvtic conduction. spe ¢ific. conductance,
mofar conductance. equ divalent conductance and relation among them, their variation with
concentration. Arrhenius theory of fonization. Ostwi d’s i};i Hdon Law. Debye- Huckel -
Onsager's m}u:ﬂ‘n \ for strong ¢lectrolytes (clementary treatment on vy, Transport
number. definition and determination by Hittorts met hmi» nmsm‘,riwi included)



Kohlarausch™s Law. caleulation of ‘amhw onic wmi etance and effect of viscosity,
emperature & pressure on it Application o Kohlarausc chi's Law (Z§§CU§M§H§3 of
conductance o weak electrolyvtes at infinite dilution, ;’\1 ; %xaml ions of conductivit
measurements: determination of degree of dissociation, determination of Ka “of acids
determination of selubility product of sparingly :mmh!e: salts, conductometric titrations,
Dcf‘mimm of pH and pKa. Buffer solution, Buffer action, Henderson - Hazel equation,
Buffer mechanism of butfer action,

Thermodynamies-T: (02 M Uixv;

Definition of then nndm miic terms: svstem, surrounding ete. Types of systems, “m‘m’\-x:
and extensive properties. State, path functions and their differentials, Thermodynamic
Process. (mwfc;ﬂ‘i of heat and work. Zeroth Law of thermodynamics, First Taw of
thermodynamics: statement, definition of internal energy and enthalpy. Heat capacity.
heat capacities al constant volume and pressure and their relat ionship. Joule’s law - Joule

Fhomson coelticient for ideal cas and reat gas and imversion temperature.
: i

Thermodyva amics-11: (01 Mark)

Caleulation of w, q. dU & dH for the expansion of ideal gases under isothermal and
adiabatic conditions for reversible process, Temperature dependence of enthalpy.
KirchofTs equation. Bond energies and applications of bond energi

Thermodynamics-111 { 01 Mark)

Second law of thermodynamics, need for the law. different statements of the Taw.
Carnot’s cveles and its efficiency. Camnot’s  theorem. Thermodynamics scale of
femperature. Concept of entropy -~ enlropy as a state function, entropy as a function of V
& T, entropy as a function of P & T, entropy change in physical change.

entropy as a criteria of spontaneity and equilibriun. bntropy change in ideal gases and
mixing of gases.

Thermodynamics-IV: ( 01 Mark)

Third law of thermodynamics Nernst heat theorem, statement of concept of residual
entropy. evaluation of absolute entropy from fieat capacity data. (ibbs and Helmholz
functions: Gibbs function (G and Helmboliz function (A) as thermodynamic quantites,
A & G as criteria for thermodynamic e dlibrium and spontaneity, their

%

advantage over H,{mm change. Variation of G and A with P Vaand T,
("‘hcmi vid I"c;niiihrium-f 01 Muaric
Cauilibrium constant and free energy. concept of chemical potential. Thermodynamic
immtmn of im ol th: nical equilibrium, Temperatwre dependence of equilibrium
constant; Van't Holf reaction isochore, Van't Hoff reaction isotherm. Le-Chatetier's
principle and its applications Clapeyron equation and Clausius ~ Clapeyron equation its
applications.



PHstribution Law: ({01 Mark)

Nernst distribution law - its thermodynamic ;..fwéx'zz%m Modification of distribution faw
when solute undergoes dissociation, association and chemical combination. Applications
of distribution law: (1) Determination ni'dc;;z“-cc of hvdrolvsis and

hydrolysis constant of aniline hvdrochloride. (i) Determination of equilibrium constant

of potassivm tri-iodide complex and process of extraction.

Electrochemistry: (03 Marks)

Electrolvtic and  Galvanic cclis reversible & Trreversible cells, conventional
represeniation of electrochemical cells. BME w?’ coll and s measurement. Weston
nia d cell, acnivity an (Mwix coetticients. Caleulation of thermodynamic quantities

v
of adf caction {AG., A & Expca of reversible electrodes — metal- metal jon gas
clcczmu&:, metad —insoluble iL anton and redox electrodes. Blectrode reactions, Nernst
equations, derivation of wiE EME and single electrode potential. Standard Hydrogen
clectrode,  reference  electredes. standard  electrodes potentiall sign conventions
electrochemical series and 1ts app E Hions

Concentration celis with and wi Emm trans i rence, Hquid unction potential, application
of EMF measurement fe. valency of fons, solubiliy pz'm%uu activity  coetticient,
potentiometric titration {mm base and redox). Determination of pH {‘am*’ Hydrogen
clectrode, Quinhyvdrone clectrode and glass electrode by potentiom uil i methods,

Quantam Mechanies: (02 Marks)

Black-body radiation, Plank’s radiation law. photoeiectric effect, heat capacity of solids.
Compton effect, wave function and its significance of Postulates of quantum mechanics.
quantum mechanical operator, commutation relations, Hamiltonian operator, Hermitian
operator, average value of square of Hermitian as a positive quan ntity. Role of operators in
quantum mechanics, To show quantum mechanically that position and momentum cannot
be predicated simultaneously. Determination of wave function & energy ol a particle
one dimensional box. Pictorial representation and its significance.

Physical Properties and Molecular Structure 1 :( 91 Mark)

Optical activity, polarization ~ {clausius - Mossoui equation). Orientation of dipoles in
an electric ficld, dipole moment, included dipole moment, measurement ol dipole
moment-temperature method and refractivity method, dipole moment and structure of
molecules, Magnetic permeabifity, magnetic susceptibility and its determination. Applica
tion of magnetic susceptibilitv, magnetic properties — paramagnetisni, (§!itméigl’t£‘ii§%3’n and
ferromagnetics.

Spectroscopy

Introeduction & Rotational Spectrum: :( 01 Mark)

Electromagnetic radiation, regions of spectrum, basic features of speciroscopy. statement
of Born oppenhermer approximation i)wn es ol freedom

Diatomic melec §c Frergy evels of rigid rotator semi-classical principles) selection

rufes, b‘;ﬁkitﬁli":}i ensity distribution using L popu tation distribution

(M \mciin!%nn ann distr ium‘\m determination ot bond length. qualitative

description of non-rigid rotor, 1sotope effect.

%” o



Vibrational spectrum: ({01 Mark)

Infrared spectrum: Energy levels of simple harmoenic oscillator, selection rules.

pure vibrational spectrum. intensity, determination of force constant and gualitative

relation of force constant and bond energies, effects of anharmonic motion and isotopie
effect on the spectra., idea of vibrational frec jencies of difTerent functional groups.

Raman Spectrum:{ 01 Mark)
Concept of polarizi ibili (v, wum rotational and pure vibrational Raman spectra of
digtomic molecules, selection rules, Quantum theory of Raman spectra

Eleetronic Spectrum:{ 01 Mark)

(‘mccp! of potential energy curves for bonding and antibonding molecular
orbitals. gualitative description of selection rules and Franck- Condon pri "m“f sle.
Qualitative description of sigma and pie and n molecutar orhital (MO) their energs

fevel and respective transitions.

Photochemistry: (01 Mark)

(nteraction of radiation with matter, difference between ther mal and photochemical
processes. Laws of p}mmmm;»;; Grotthus-D rapper Taw. Stark- Pinstein Jaw (Jaw of
photochemical ax;mm;;,mf ¢ Jublonski diagram depiciting various processes occui SHIE
the excited state. gqualitative deseription of fluorescence, phosphorescence, non-radiatiy
processes (internal conversion, intersystem crossingl. quantur yield, phamyz;«.‘zmatm:d
reactions-energy transfor processes (simple examples).

Dilute Solutions and ('Tniiiﬂa&%w B’mgwrﬂc**' 03 Marks)

Ideal and non-ideal solutions. methods of expressing coneentrs wions of sotutions,
activity and activity a:m:%“iia:zs:‘x‘zi, Dilute sofution, Colligative properties, x;wn%l‘r;
faw. relative Towering of vapour pressure, mn%ucui;t weight determinati

FUSSUIY ;md its measurement, determination of nm%c:mi;n'

Osmosis law of ogmonc p
weight from osmotic pressure. Elevati ion of boiling point and depression of
freezing point, Thermodynamic der ivation of relation between molecular weight
and elevation in b mf ing point and de ;mw wm in freezing point, Experimental
methods for determining various colligative properties. Abnormad molar mass,
degree of dissociation and association of solutes.

Phase Eq uitliihrium: (02 Marks)

Sraterent and meaning of the terms — phase component and degree of freedom,
thermadynamic derivation of Gibbs phase rule. phase a;igzxii'} ia of one component
system ~Example - water and Sulphur systems,

Phase equilibria of two component systems solid-liguid cquitibria, simple eutectic
Example Pb-Ag system, desilverisation ot lead.



