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i Thenumber of papers and the maximom marks for each pemerd prociicnd vha sellubus for

the subject concerned. fwill be necossary for a candidate (o pass m the theor aciizal

auirgd 1o ohtain

2 A condidaie for 2 pass at each of the Preavious and the Final Examinadons sh

1) Atleast 36% marks in the aggregate of ail the papers preseribed ¢

ination, and

2} Atfeast 36% marks in practical{s] wheraver prescribed at the examination, provided tha ifa

faiis wrseoure stieast 23% marks in cach Individual paper at the wxaminaion and aiso in the
disseriation/Survey repori/field wogk, wherever praseribed, he shall 3¢ deemed 10 have jslied a1 the
examination notwithstanding his having obtained the minimum parfentage of marks required in the
aggregaze for thal examination. No division will be awarded at the Previous ond the Final Examination,
Division shali be awarded at the end of the Final Examination on the comiied raarks ohisined at his

Previous and the Final Examination taken together, as noted below -

e First Division 60%  of theaggregate marks aken together of 1he
Second Division J 48%  Previous and the Final Examination.

Al the rest will be declared 10 have passed the examination.

3. if a candidate clears any Paper(s)/ Practical(sy Dissertation prescribed at the Previous andior Final
Examination afler & continuous period of three years, then for the purpose of working ot his division the
minimum pass marks only viz. 23% (36% in the case of practicai} shall be taken into account in respect of

stch Paper{sWPractical(S)Dissertafion as are cfeared after De Expity of the afuresaid period of three year

|

provided that in case where » candidaie required more then 25% marks in order 1o resch the mimmum

aggregate as many marks out of those actually secured by him will be wken into accoun: 25 would enable
him to make up the deficiency in the requisive minimum | aggregare,
4. The Thesis/Dissertation/Survey Report/Field Work shall be typenriticn wnd submitted in wriplicale so
as to reach the office of the Regisrar atleast 3 wesks before the commencement of the theory
examinations. Only such candidates shall be permited to offer Discertations Ficld Work/Survey
@ ReportThesis {if provided in the schome uf cxaminution) in five of o puper as have seeurcd atdenst
35% marks 0 the aggregate of all the papers preseribed for the previous examination in the case of
annual scheme rrespective of the number of papers in which 2 candidate agtually appeared w the

gxamination.

MNB. Nun-colicgiate candidates are not oligibls w offer dissenaton as per proviens gl 1L TTH-A
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Mute o in vach guesiion

least ane question |

M8 f Yeur (Prvicous)

Course

N

Paper | CH-401 - inos'ga}{ié'z’?ﬁé}ﬂxsir_y -
Paper [t CH-402 Organic Chemisley
Paper 111 CH-A03 Physical Chemisry 3 108 16
Paper IV CH-4iH Spectroscopy 3 73 27
Paper ¥ {H-403 (A2 Mathematics for ChemissT

Co 3 25 Y

CED Bislogy for Chemisis®®

Paper VI CH-406 Computers for Chemisis 3 30 (%
Praclical o ' i {éhrs. w0 71

" For students without Mathematics in B.5g. Total Marks © | 63D
=% For students withoul Biology in B.5¢. :




1o Theory in Chomistry

v clements and symmetry operatdon, defimdnon of group, subgrovp.

3 £
coup and its subgroup. Conjugany relation and classes. Point syruniiny
tations of groups by metrics (representation for the Coye D, B10.,

y, Character of a representation. The great orthogonality

Y
i '; porance. Characier tables and their uses; speciroscopic denvalion of
“point group. Symmelry 45pecis of molecular vibrations of HIO molecuie.
Usnit-df
Siereochemisiry and Bonding in Main Group Elemeni Compounds
VSEPR, Walsh diagram [ui-atomic {AH; type) and penta-atomic (THD molecuies). dr-pr bond. Bent

rule and encrgetics of hybridization, some simple renctions of covalently bonded maolecules.
Wietal-Ligand bonding

Limitations of crystal field theory. Ifolecular orhital theory: octahedral, ietrahedral and sguars planur
complexes and ni-bonding complexes.
wietal m-Complexes

Metal carbonyls, structure and bonding,
clucidation, important teactions of metal carbonyls; preparagon, bonding, struclure angd important
reactions of rransition metal nitrosyl, dinitrogen and dioxygen complexes; teriary phosphing as ligawd. -

ietal Clusters
Higher boranes, carboranes, metalloboranes and metallocarboranes, compounds with meial-meial

vibrational spectra of metal carbonyls for honding and structyral

mutltiple bonds.
fsopoly and Heterapely Acids and Salis.

Unis-Jif
Hlectronic Spectra and Magnetie Properties of Transition Metal Complexes
Speciroscopic ground  stales, correlation. Orgel and Tanabe-Sugano diagrams for wransition metal
complexes (d1-d9 states), calculations of Da, B and [ parameters, charge transfer spectra, speclroscopic
method of assignment of absoiute configuration in optically active metal chelates-and thelr stereochemical
information, anomalous magnetic moments, magnetic exchange coupling and spin LrO$3OVEL.
Métal-Ligand Equilibria in Sclution
Stepwise and overall formanon consianis and their interactions, trends in stepwise constints, factors
affécting the stability of meal complexes with reference to the nature of metal ion and ligand, chelale

effect and its thermodynangc origin, determination of binary formation consianis by pH-meuwy and

s pectrophotometry.
R Elpit-TV

Rénction Mechanism of Transition Metal Complexes

Enérgy profile of a reaction, reactivity of metal complexes, inert and labile complexes, kinetic application
of valence bond and crystal field theories, Kinetics of octahedral substitution, acid hydrolysis, factors
ase hydrolysis, conjugate base mechanism, direct and indirect evidences in
echanism, anation reactions, reactions without metal ligand bond cleavage.

affecting acid hydrolysis, b
favour of conjugate m
Substitution reactions in square planar complexes, rans effect, mechanism of the substitution reaction.




decay, Deteciion of radiglions:

characteristics; lonization charmber, Froportional <
Calibration of counting equIpments; Delerminaiion of abseiute disind

dology, Advanlagss,

Astivation analysis: Pringipies; Various methods of atiivail

and applicaiions.

Books Suggested:

| Chemical Applications of Group Theory. F A, Cotion.
Advoenced inorganic Chemisiry, F.A Coiion and Wilkdnsen, John Vi iley.

. Inorganic Chemistoy, 1.E. HuhesY, Harper & Row.

_ Chemistry of the Elements. WM. Greenwood and A. Earnshow, Pergamot

LI S
]
ol

s

LA

CInorganic Flectronic Spectrostapy, A.B.P. Lever, Elsevier.

&. Magnetochemisiry, R.1 Carlin, Springer Yerlag. '

7. Comprehensive Coordination Chemisiry eds., G. Witkinson. R.D. Gillurs and 1A icClaveriy,
Pergaipol.

9. Nuclear and Eadiorhemisiry; G. Friedlunder, J. W, Kennedy, 5 S Macias and J b Niller; 3% Edn..
Wiley: NY, 1981

g Essentiais of Nuclear Chermisiry, H. J. Armikan 4™ Eds., New Age International: i Delhy, India, 2011

i We

10. Nuclear and Radiochemisiry: Fundamental and Applicanons, 5 Yols., Jens-Volker Kralz and Karl
Heinrich Lieser; 3° Edn., John Wiley & Sons: UK, 2013.

Paper s CH-302 Organic Chemistry

Duration : 3 hes. Max, Marks « 100
Unjt-d

Nature of Bonding in Organic Molecules

Delocalized chemical bonding ¢ conjugation, CIoss conjugation, 1e300ARCE, hyperconjuganon, bonding in

[ullerenes, Lantoioeristit.

Aromaticity in benzenoid and non-benzenoid compounds, alternant and non-aliernant hydrocarbons.

Huckel's rule, cnergy level of T-molecular orbitals, Annulenss, anti-aromaticity. homo-arcmaticity, PMO

approach. Bonds weaker than covalent - addition culnpounds, CrOwWn eiher complexes and cryptands,

inclusion compounds, CRlERANCEs and rolaxanes.

Stereochemisiyy
Conformational anaiysis of cycloatkanes, decalins, effect of conf ornation on reaciivity, conformation of

sugars, strain due to unavoidable crowding. Elements of symmelry. chirality, molccules with more than
one chiral centre, threo anil erythro JSOMELS, methods of resolution, opiical purity. Frantiviopic and
diastereotopic atoms, Eroups and faces, Stereospecific and siersoseleciive synthesis. Asymmeuic
synthesis, Optical activity in the absence of chiral carbon (biphenyls, allenes and spiranes), chirality due

to helical shape.
Stereochemisiry of the compounds comaining nitrogen, sulpbur and phosphorys.
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aha, L
thods of dat
weations, carbar
wiij}«“ resonince and feld

y relationshin,

&.Eﬁph&iic Mu pEH
The SNZ\ SNJ, mix e S\r "S

The neighbouring group mechanism,

assisiance.

Reagtivits ;fu:?s of mbs:ﬁra igileskie=H atia"i' g nue cgphjzp Tm\ ing group and reaction medism, phase
transfer caualys.ls and ultrasound. Ambident hucleophile, regoselecuvity.
Lniedi

Aliphatic Electrophilic Substitution .

Bimolecular mechanisms ~ Sg? and Sgi, The Szl mechanism - elecwophilic substiiution sccompanied by
double bond shifts. Bffect of substrates, leaving group and the sofvent polarity on the reactivity.
Aramatic Electrephilic Substitutlon

The arenium jon mechanism, orientation and reactivity, energy profile diagrams. The ortho/pura ratio,
ipso attack, orientation in other ring sysiems, Quaniiialive treaiment of reaciivity in substrates and

electrophiles. Diazonium coupling, Vilsmelr reaction, Galiermann-ioch reaction.
Aromatic Nucleophilic Substitution
The SwAL Skl, benzyne and Say! mechanisms. Reactivity - effect of subsuate structure, leaving group
and attacking nucleophile. The von Richier, Sommelet-Hauser and Smiles rearrangements.
Free Radical Reactions
Types of free radical reactions, free radical substitution mechanism, mechanism al an aromatic Siibsl:’at
neighbouring group assistance. Reactivity for aliphatic and aromatic substraies at a bridgehead. Reactivity
in the attacking radicals. The effect of solvents on reactivity. Allylic halogenation (NBS), oxidation of
aldehydes to carboxylic acids, auto-oxidation, coupling of alkynes and arylation of aromatic compounds
by duhzomum salis. Sandmeyer reaction. Free radical rearrangement. Hunsdiecker reaction.

United ¥
Addition te Carbon-Carbon Mulzipie Bonds
Mechanistic and stereochemical aspects of addition reactions involving electrophiles. nucleophiles and
free radicals. Regio- and chemoselectivity. Orentation and reactivity, Addition to cyclopropane ring.
Hydrogenation of doubie and tiple bonds, hydrogenation of aromatic rings. Hytrobaration. Michael

reaction. Sharpless asymmetric epoxidation.

Addition te Carbon-Hetere Multipie Bonds

#echanism of meta) hydride reduction of saturated and unsaturated.carbonyl compounds, acids, esters
and nitriles. Addition of Grignard reagents, organozinc and organolithium reagents Lo carbonyl and
ynsaturated carbonyl compounds. Witlig reaction.




system Classification of penicye

VO

'%r;%ifr*s

syrolytic elimination.

Perigyclic Resctions
Motecular orbital symmelry. Frontier orbials of sthylens, 1.3-butadiene, 1
~lic reactions. Woodward-Hoffmann correlation diagrams. FlO and

PM{) ﬁppr{}ach Eiectrocyelic reactions - cORIolatery and disretatory motions. 4n, dn+d and allyl sysmms

chla&dmimng . aniarafacial and ai&pmfacm I additions, dn and dn+7 systems, 2+2 addition of ketenes.

13 dapbi’if cycloaddu ions and chelotropic reactions. .
bwma{mmc r&mmwemen[s Suprafacial and antarafocial s shifts of H, sigmatropic shifts involving carbon

rhoefies 33 cand  5.5- sigmatropic TealTangements. Claisen, Cope and aza-Cope reamangemenis.

E“uxm;mi mutomcmm Ene mdmﬂm

: Ew!%cs gaxggesfpd

Hdmn -4 Orﬂamc Chemistry - Rmcﬂons Mectianism and Structure. Jerry March, John Wiley.
Ad\mnged @ygamc Chernistry, F.A. Carey and R.J. Sundberg. Flenum.

30A (}uzde Bdok to Mechanism in Organic Chemistry, Peter Sykes. Longman.

4, bm_icmre and ’\fiechanmm in Organic Chemistry. C.K. Ingold. Comell Univarsity Press,

5 G:gamc Chcmmr}r 2. T. Momison and R N, Boyd. Prentice- Hall.

6_ Modert: Grgamu Reactions. H O. House, Benjamin.

¥ Pﬂnciples of Oa‘namc Synthesis. ROC Norman and LM, Coxon. Blackie Academic & Prof essional”
Psncyc ic Reacuons S.M. Mukherji. Macmilian, [ndia.

G: Rfcacuon Mechmlsm in Organic Chemistry, S. M. Mukherji and $.P. Singh, Macmﬂldn

10,5 are:ochamistry of Organic Compounds, D. Nasipur, New Age International.

1 1 Stcrc:oc_herms{ry of Organic Compounds, P.5. Kalsi. New Age International

Paper HI: CH-403 Physical Chemistry

Dﬁ 'ff% s;nonl?phrb Max. bMarks : 100
Pnit-§

Quantum Chemxstry
‘ Enﬁmduztmm to. Exact Quantum Mechanical Results 1 The Schrodinger equation and the postulates of

qu;mmm mechamca. Discussion of the solutions of the Schrodiuger equation to sorme model systems viz.,
pam ic m 4 box, the harmonic oscillator, the rigid rotor, the hydrogen alomL

App uxama e'_Methuds. The variation theorem, linear variation principle. Perturbation theory (up io
@econd orde:r 'md nonwdcgenerate) Applications of variation method and perturbation theory to Helium

eneralized angular momentum, ¢1gen functions for

&ngumz f‘-lomenmm Ordinary angular momentum, g
pperator using ladder operators, addition of

mguldr ‘maomentur, eigen values of angular momentum,
uiar momcr:ta tunncling, spin, antisymmetry and Pauli’s exclusion principle.




{irie-fi
adynamics
Thermodynamics ¢ Brel resume of mncepis of laws of thermodynamics, free

cheimeal putential and enlropiss. Partial molar properiiss, pariial molar free energy, partal molar volume
and partial molar heat content and their significances. Determinations of these gquaniiies. Coneept of

city and deternination of fugacity.

Ncm ideal systems @ Excess functions for non-ideal solutions. Adtivity, activity coefficient, Debye Hucke!
th ;uow for activity coeflicient of electrolytic soletions; detzrmination of activity and activily coefiicisnts,
ioric strength. Application of phase rule to three component systems, second order phase (ransitions.
Szzzfiisﬁc:ﬁ Thermodynamics © Concept of distnibution, thermodynanic probabiliity and most probable
disér%bwion ‘Fnsemble averaging, postulates of ensemble averaging, Canonical, prand canowmical and
mz{zm canonical ensembles, comesponding distnibution laws {using Lagrange’s method of wndetenmined
mu%hpi;ers) Partition funcfions-Translation, rotrtional, vibrational and aiec{ronic partitivn functions,
cdculanan of thamagdyuam_c properties ip terms of pantitien funciions Aapizcamn of partiton functions.

' H& pamty bmh&vmur of solids-chemical equilibria and eqgoilibnum Constant in terms of pariition
ﬁmqiwm Fermz Dirac statistics, distnbution law and applications 1o metal. Bose-Einstein statistics
distiibution Law and application to helium.

Nom Equﬂébréum Thermedynamics : Thermodynamic crilena for non-equilibrium states, entropy
productwn and entropy flow, entropy balance equations for different irreversible processes (e.g.. heat
flow;'-' ehsmjcai ‘reaction etc.) transformations of the generalized fluxes and forces, non equilibriom
stdnorstwy states, phenomenological equations, mdcroscopic reversibility and Onsager's reciprocity

reia‘:gc}ns e ecl‘.mkmanc phenomena, diffusion, electric conduction.

TR Enit-F17
Lhemzcai Dynmmcs
Merhods of determining rate laws, collision theory of reaction rates, steric factor, activated complex
theoi A.rz:hemns equation and the activated complex theory; ionic reactions, kinetic sait effects, steady
Szaiert.metz ¢s, kinetic and thermodynamic control of reactions, treatment of unimolecular reactions.
Dyn_ 'm'lc: cham reactions (hydrogen-bromine reaction, pyrolysis of acetaldehyde, decomposition of
eihane) phatochem;cal reactions {hydrogen-bromine and hydrogen-chlorine) and homogeneous catalysis,
kmeug:\, of enzyme reactions, general features of fast reactions, study of fast redetions by {low method,
wlaxazlma méthod flash photolysis and the npuclear magnetic resonsuce method, dypamics of
tmmw!ecuiar reactions (Lindemann Hinshelwood and . Rice-Ramsperger-Kagsel- Muarcus [RRKM]

iheoné;s o__f ummoiecuiar reaclions).

Unif-Iv
Surfacc Chnmasny
'+ Surface tension, capillary action, pressure difference across curved surface (Laplace
equamdn} vapDur pressure of droplets (Kelvin equation}. (ibbs adsorption isotherm, estimation of surface
area (EE’I‘ eqi}auou) surface films on liquids (Electro-kinetic phenomenon).
f‘»i’meﬂés . Surface active agents, classification of surface active agents, miceilization. hydmp%mb;c
mte:racﬁlon critical micellar concentration (CMCQ), factors affecting the CMC of surfaciams counter jon




Polyimer - definltion, types of

kinztics of polymerizatnon, m

Moleculay mass, number and masy average
w;é‘\_}ﬂl ciry, diffusion  and  light s;anefing methods),

macromolecules, calculation of average dimension of various chuin siructun
sV

Eiaidmchemim‘y

Elecirochemisoy of solutions. Debye-Huckel-Onsager treatment and 113 sxtension. ion solvent

interactions. Da:b};em%ﬁ*'uéke?w}f:mm mode. Thermodynamics of elecirified interface equutions. Derivalion

of electro capillarity, Lippmann equations {surface exucess), methods of determinalion. Struciure of

elecirified interfaces.  Guoy-Chapman, Stern,  Graham  Devapothan-Mottwatis, Tobin  Bockns,

Devanathan models, Overpolentials, sxchange cument density, derivation of Buil@f-?ﬁvime} @fuji‘m

Tafel plot. @ l

Crigntum aspects of charge transfer at electrodes-solutien interfaces, quantization of char
jZEing. _

Sﬁngﬁconducfm‘ interfaces - theory of double layer at semiconducior, cloctrolyte solution inierfsces

smérure of double layer interfaces. Effect of light 2t semicorducior selution interface.

?ol&:r‘ogmphy theory, llkovic equation, half wave potential and i3 significance

Bools Suggested '

I Physical Chemistry. P.W. Aikins, ELBS.

2 Introduch{)n to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill.

3 Qu;mmm Chemistry. Ira N, Levine, Prentice Hall.

4, Couisons Valence. R. McWeeny, ELBS.

5. Chenical Kinetics. K., Laidler, McGraw-ELill

6. KTmlics and Mechanism of Chemical Transformation. J. Rajaramun and J. Kuriacuse. Mudlillan.

7. Miicei!es, Theoretical and Applied Aspects, V. Morpl, Plepom.

8. Mpderm Electrochemistry Vol 1and Vol. I}, J.O'M. Bockns and A.K.IN. Reddy, Plenum.

9. Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanusthan and 1. Sridhar, Wiley Eastern,

|

Paper IV: CH 404 - Spectroscopy and Diffraction Metheds

Duration : 3 hrs, wiax. Marks : 75
i Unit-f -
" Unify ing Principles
: Eieciamagnci;c radiation, interaciion of electromagnetic radiation with matter - absorption. ernission,

tr‘msrmsa]on retlection, refraction, dispersion, polarsation and scatiensg. Uncenmnty relation and
namral tine width and natural line broadening, transition probalulity, fcsuizs of the time dependent
perturbation theory, transition moment, selection rules, intensity of spectral lines.

Mfcri)wzwe Spectroscopy




toation of m

ines non-righd retor, Stark effect, nucienr an

fnit-f.

giional Bpeciroscopy

infrared Specfroscopyl o sview of linear harmonic 08C

PR e
Hiae

nolacules, zero point energy, force constaniand bond swengths: @
dipgramn, vibration-rotalion Spectioscopy. POR branches. Breakdown of Opperhcimer approxi

“,c - . v L . N . . . . P
ibrations of polyatonmuc molecules. Selection rules, nommal modss o yibration, group freqgl

gvertones, hot bands, factors affecting the band positions and intensities. far IR region, melal-ligand
vibrations, normal co-ordinate analysis,

Ruman Spectroscopy: Classical and quantum theories of Raman efie

vibrational-rotational Raman specira, selection rules, mutual exclumion principle. Resonance Raman
SPECtroseupy,s coherent antistokes Raman spociroscopy (CARE).
Applications of Vibrational Speclroscopy: Symmetry and shapes of ABY, ABS, ABd, ABS and AB
ode of bonding of ambidentate figands, ¢ ylenediamine and dikstonalo complexes, applicaiion o

act.-Puge rolztional, vibrational and

r»%:semhc& Raman Speciroscopy particularly for the study of active sites of metalioprotzins.
: Unit-TH
Bleclronie Spectroscopy
Atomic Speeirescopy: Energies of atomic orbitals, vecior represeniation Of momenta and veetor
coupling, spectra of hydrogen atom and alkali metal aloms.
Molecular Spectroscopy: Energy fevels, motecular orbitals, vibronic transitions, vibrational progressions
aﬁzd geometry of the excited states. Franck-Condon principle, electronic spectra of polyatomic molecuies
Emission spectra; radiative and non-radiative decay, internal conversion, specti of transition metal
complexes, charge-transfer spectra.
Photoelectron. Speclroscopy! Basic principles; photo-electric effect. ionization process. Koopman's
iﬁeo:em.-i’hotoeiectmn spectra of simple molecules, ESCA, chemical information from ESCA. Auger
el}:cn’m spectroscopy - basic idea.
i {nit-f'¥
M; agnetic Resonance Speciroscopy
Nuclear Magnetic Resonanee Spectroscopy ¢ General introduction, Nuclear spia, nuclear resonance,
shlliel'_di_'ﬂg mechanism, chemical shift and its measuremenis. factors influencing chemical shift,
deshielding. Chemical shift values and correlaton for protons bonded 1o carbon (aliphatic, olefinic,
aldehydic and aromatic) and other nuclei (alcohols, phenals, enols, carboxylic acids, amings, amides &
m«%rcapm). Spin-spin inleractions, coupling constant ', factors influencing coupling constant. Complex
spinQSPEn interaction between two, three, four and five nuclet (ABX, AMX, ABC, AZBZ, elc). Spin
depoupling, chemical exchange, effect of deuteration. Simplification of complex spectra - nuclear
migﬁéiic double resonance, NMR shift reagents, solvent effects, NMR of Paramagnelic substances in
soiiuti_'o_n., the contact and pseudocontact shifts, factors affecting nucleas relaxation. Fourigr transiorm
[ec'ihnique (FT NMR), nuclear overhauser effect (NOE). NMR active nuclei other than proton - Be, Y
anil "'P.
El¢etron Spin Resonanece Spectroscopy ¢ Basic principles, zero figld splitting and Kramer's degeneracy,
[sotropic and anisotrapic Hyperfine coupling, spin-orbit coupling and significance of g-tensors, factors
e
b

i




vy Diffraction © Bragy condlion

rethod of Xeruy couctural enalysis of crystals, index

of sinple

sysigrnatic absenves in diffraction pallern. JUCLETE

rdeior anid s relabion 1o intensit

Bipctron Diffraction : Beatierning

&

z:]zzcid;ﬁi{.m of siructure of simple gas ph

aze molecales

L

surfaces. _
Neutron Diffraction @ Scattering of newrens by solic

i
By

w

Jii“ﬁcm{ﬁ of magnetivally ordered uni coll,
Honks suggested

I Modem Spectroscopy, 1M Holas, John Wiley,
Applied Eleciron Spectioscopy for Bhemical Analy
| NMR, NQR, EPR and Mossbaver Spectroscopy in Inorganc Chemistry, RV, Pansh, Bilis Harwood,

e, Bd, H Windaws & F.L. Ho, Witey [nterscicnos.

¢ Physical Methotds in Chemistry, R.8. Drago, Saunders College.

5] roduction (0 Molecular Spectroseopy, 0., Barrow, MeGraw Hill.

6, Basic Principles of Specroscopy. &, Change, McGraw HiL

7E Theory and Application of UV Spectroscopy, HH. Jaffe ancl 3. Orchin, [BH-Gxford,

8 introduction o Photosleciron Speclroscopy, X, Ghosh, John Wiley.

9. [ntroduction to Magnetic Resonance, A Carrington and A.D. Maclachalap, Harper & Row.

A Aed D

|

|
Paper-¥ : CH-405 (a) Mathematics for Chemists

E (For students without Mathematics in B.3g )
Duration : 3 hrs.
ilnit-f
Yectors and Matrix Algebra
%ﬁeeﬁws . Vectors, dot, cross and triple products cte, gradient, divergence and curl. Vector calculus.
Matrlx Alpebra : Addition and muliiplication; inverse, adjoint and Lranspuse of mabives, special
xﬂ.atriccs {Symmeuic, skew-symmetric. Hermitian, skew-Hermitian, unit, diagonal, unitary etc.) and their
p{fdpcﬁécs. Matrix equations, ; Homogeneous, non Homogenecous linear equations and conditions for the
sé_:mti'ou, lincar dependence and independence. Introduction to vector Spuces, Malrix eigenvalucs and
cﬁg_{;nvccmrs, diagonalization, determinants {examples from Huckel theary).
L Unit-£1

g_iffe:rm&iak Caleulus ,
Flii;iéiéons. continuity and differentiabitity, rules for differcniiation. applications of differential calculus
ix{_d_udmg mazima2 and minima (cxamples related to maximally populated rotational energy fevels. Bonr's
"r.éédius and most probabie velccity from Maxwell's distribution gtc).

- Unit-1if

ii‘%lcgrai Caleulus




homagennus

CEU?“'—‘ELH’H chemisiry, =10 5ec

their selutions.
: LETT Y
i

Fermmuaintic

wned Frobability
{cnmziaimm and combinalions, ‘i‘i’}j&‘ii‘:éii\f wd probability

gauare deviation, examples from the kinetc theory of guss:

with a general polynormial fit

Hooks Buggested

Y The chemisiry Maihematics Book, B. Swiner, Oxfort University Press,
3. Mathematics for Chemistry, Doggett and Suichife, Longman.

1. Mathematical Preparation for Physical cheiisiry, F. Danels. Mo
4. Chemical Mathematias, D 3, Hirsl, Longmaa.

3. Applied Mathematics for Physical Chemistry, J.R. Barante, Prentice Hall.
6 Basic Mathematics for Chemists, Tebbuts, Wilzy,

‘- Paper-V : CH-403 {b) Bislogy for Chemists
: {For students without Biglogy in B.Sc.}
Dhuration : 3 hrs. dax. biarks : 25
' Erit-f
delﬁ Structure and Functions
Sp’ucmm prokaryotic and eukaryotic ceils, intraceilular organelles and thew functions, compansen of
plant and animal ceils. Overview of metabolic processes-catabolism and anabolism. ATP - the blological
energy CurTency. Orgin of life - unique properties of carbon, cheudval evolution and nsc of living
S}fstf_ma Introduction 1o biomolecules, buﬂdmg blocks of bic-macromolecules.
| Unit-if
Corbohydrates
Cbnformation of monosacchandes, structure and functions of important derivatives of monosaccharides
Eifge glycoside, duoxy sugars, myoinositol, amine sugars, N-acetylmuramic acid, sialic acid, disaccharides
and polysaccharides. Structural polysaccharides - cellulose and chitin. Storage polysacchandes - starch
:mci glycogen. Structure and biological function of glueosaminoglycuns or mucopolysaccharides,
Cirbohydrares of glycoproteing and glycolipids. Role of sugars in biological recognition. Bloud group
substances. Ascorbic acid, ‘
C.:%rbohydra&:s metabolism - Kreb's eyele, glycolysis, glycogenesis and glycopenclysis, gliconeogenesis,
peniose phosphate pathway.

Ermie-E1F




. [T I
soseniinl InityY

sholesterol, bile

Hiuid mosaic model of membrane siruciure,

St ] im e e
sregaies - micelies, bilayers, lipo
g ::J ?vembmmm Flui

L.ipid metabolism - B-oxidetion of fairy acids.
i nitiV

Alning-ucids, Peptides and Proteins

Chewacal and enzymatic i’i}’d‘”ﬁf"&h of proteins to peptides, amino acid saquencing. Secondary struciure
i o
of prowins, forces responsible for helding of secondary sirpcture, a-helix, {’ﬂ; heats, super secondary

s{h:cmm tripie helix structure of collagen. Teniary siucture of protein - folding and domain structurs,

Q_L:atcmary struciure.
Ah’iim acid metabolism - degradation and bigsynthesis of amino acids, sequence deierminaiion © chemical
/ _Eerzzyma&ic / mass spectral, racemization/ detection. Chemisiry of oxytooin and ryptophan releasing
hormone (TR}
‘ i UnieV

Nucleie Acids .
Plrine and pyrimiding bases of nucleic acids, base pairing via I bonding. Stuciure of ribonucleic acids

1AY and decxyribonucleic acids (DNAY, double helix model of DNA and forces responsible for
holding . Chernical and enzymatic hydrolysis of nucleic acids. The chemical basis for heredity, an
overview of replication of DNA. Transcription, translation and genetic code. Chemical synthesis of mono
am%d. trinuclecside '
B$Gk&’ Stippesied
[ |Principies of Biochemisuy. AL, Lehninger, Worth Publishers.
2. Biochemistry, L. Stryer, W.H. Freeman.
1 %Bibchcmﬁstry. 1. David Rawan, Meil Pulterson.
4. %Birjchcmisr.ry, Voet and Voel, John Wiley.
5. Quilines of Biochemistry. E E. Conn and P.X. Stumpf, John Wiley.

Paper-VI : CH-406 Computers for Chemists
Duration 3 hrs. Max. Marks: 3¢
b  Unitd
i Entroduction to Computers and Computing
Basic structure and functioning of cempuiers with a PC as an illusirative example. Momory, VO devices.
Secondary storage. Computer languages. Operating systems with DOS as an example. Introduction to
UNIX and WINDOWS, principles of programming. Algorthms and fow-charts.
E Ernit-i{
L Computer Programming in FORTRAN/C/BASIC
(Ti‘?e language features are listed here with reference to FORTRANM. The instructor may choose another
language such as BASIC or C and the features may be replaced appropriately). Elements of the compliter
language. Constants and variables. Operations and symbols. Expressions. Arithmetic assignment
staifemem. Input and output. Format statement. Termiration statements. Branching statements such as {F
of GO TO statement. LOGICAL variables. Double precision variables. Subscripted variables and




gl these language oaly

115 LGP

Programming in Chemisivy
Developing of small camputer codes (FORTRAN / T/ BASIC
duch as. Van der Waals equation, Chemical kinetics {determinall ‘
{Haﬂf i ife and Average Life). Determination of Mormality, Rplarity and wiolality of solutions, Evaluation

dnta, Determination of molecular

Y invoiving simple formmalze o

on of Kate consianis), Radioach

i

of Flecironegativity of atom and Lattice Energy from EADETHT

' - . " L E 7 N = . N
weight and percentage of elements in organic compounds using data from experimenial methods

Representalion of molecules in terms of elementary srructural features such as bond lengths. bond angles,
: , :

dihedral angles, eic. -

| st 1V i

152}5;& of computer Frogranimes

Operation of PC. Data Processing. Running of standard Programs and Packages sueh as ME WORD, MS
.Ei}{CEL - special emphasis on” calculations wnd chan fmmaiioi’x& .Y plot. Simpson's Numerical
: Ejitégraiisn method. i
. | Elnit-¥

H’rogranmzas with data preferably from ohysical chemistry Laboraiory. Introduction of working of any

Oﬁna of the packages such as LOTUS / EXCEL / FOXPRO / MOPAC and Word Frote: sing sofiware such
ak WORDSTARS MS WORD.
Hooks Suggested: *
ﬂ Tundamentals of Computess - V., Rajaraman (Prentice Hall}
2| Computers in Chemistry - K.V. Raman (Tat McGraw Hilh)
31 Compater Programming in FORTRAN TV - V Rajaraman (Prentice Hall}
i

b M.Se. (Prev.) PRACTICAL
- Duration 14 hrs. {2 days)
. INORGANIC CHEMISTRY
. Q%iﬂitaiivc and Quantitative Analysis
' ﬁ)ic;sé commeon metal ons - T1, Mo, W, Ti, Zr, Th, V, U (two metal ions in cattonic/anionic forms)

B b)"_ﬁlsolubles - oxides, sulphates and halides.
" ¢)| Separation and determination of two metal ions - Cu-Ni, Ni-Zn, Cu-Fe involving volumetsc and

Wiax. Marks : 200

. gravimetric methods.
'Cgfemawgmphy
' Sépaii-alion of cations and anjoas by
- a) ';iP'é.per Chromatography
b} (Column Chromatography - lon exchange.

.. Pregparations
~ Preparation of selected inorganic compounds and their studies by IR, zlectronic specird, Mossbaver, ESR

dng'magneiic susceptibility measurements. Handing of air and moisturs sensitive compounds.
. WO(acac)z}

1




Drussian Rlue, Tumbull's Hlue,
8. {Co(NHyel [C CH{NC)s)

5. cis-{Coltmen{NC)ICLELD
10, HglCo(STN)]

11 I o{PyRCh]

12 PNUNH6ICH |
13, {NHdme):)
14, [Cu(NH 31500

ORGANIC CHEMISTRY
Qualitative Agnatysis

Separation, purification and identification of compounds of binary
- TEC and column chromatograp pecira 10 b used for functional group .

minture, one Hould angd one solid using
hy® chemical 1esis, IR 3
Edéﬁ%iﬁcai&@n.
@E‘g%{ﬁﬁﬂ Synth
a) %)%ze step Preparations :
o i, Acetylation : Acetytation of cholesterol and separation of cholesierol aceinic by column
i chromatography-
2. Oxidation:: Adipic 2cid b
3. Aldol condensation : Dibenzal acetone
(3] 1?'!1570 step Preparations
. Aniline — Sym. Tribromoaniline — Sym.
2. i&nzoin _y Renzil — Dibenzyl

esis (at least 51X io be carried out)
|

y chromic acid oxidation of eyclohexanol / cyclohexene.
from benazaldehyde.

Tribromobenzene

3. hpiline — Dibenzoaminobenzene — p-Aminoazobenzent
4, f}éim}benmne —3 m-Dinitrobenzens — m-Niroaniling
5. Phthalic anhydride — Fluorescein — Eosin
The products may be characterised by Spectral Techniques.

Quantitative Analysis (At teast 3 to be performed)
ber of hydroxyl groups in an 0

L_Dcimnination of the percentage Of BUM rganic compound by acetylaiion

methad.
2. Estimation of amines / phenols using bromate bromide s

3 Esf@mation of Sulphur by Messenger oF Pusion metbod.
_ 4, Estjmation of Nitrogen by Kjeldahi's method.
e 5. Dcﬁcmﬂnatéan of lodine number and Saponification value of an oil sumple.
& Determination of DO, COD and BOD of water sample.

Iution or acetylaton method.

| PHYSICAL CHEMSITRY /
Number of hours of each experiment 3-4 hours. A fist of experiment under different headings 13 given

below% Typical experiments are © be selected from each type. Students are required 1o perform atisast 30

-l
gupermenis.
i

) . : G e N o~




ension-concentration relatdonship for solus ons {Gibbs squ

P:a ase Dguilibria
1(“ Determination of congruent composiion ang ey geralure of a binar

benzophenons sysiam;
(15} Determination of glass transition lemperatug of 4 given sali {e.g, Cally) conduciom
. i & ‘ el
(i) To construct the phase diagram for thres Component sysiem {e.g. chloroform - acetic ac

ER

Chemical Kinetics
7 crrrie ey . -
(i} Determination of the effect of (a) Change ®temperature (b)Y Change of conesntration of reactant and
. catalyst and (¢} Ionic strangth of the medh on the velocity constant of hydralysis of an ester/ionic

«-»A

C

| reactions.

(i1} Determination of the velocity constant of hygroiysis of an ester/ ionic reaction in micellar media.
Eﬁéf) Determination of the rate constant for the oxidation of fodide ivns by hydrogen peroxide studyine
' the kinedes as an iodine clock reaction.

{iv) Flowing clock reaction (Ref: Experiments in Physical Chemistry by Snowmaker)

{v} Determination of the primary salt effect on the kinetics of ionic reactions and testing of the Bronsted

relationship (iodide ton is oxidized by persulphate jon),
{vi) Oscitlatory reaction.
I
i
Sofutions
) Determination of molecular weight of non-volaile and non-glectrotyte / elecarolyte by erysscopic
method and to determine the activity coeffitien of an electrolyte.

(it) Determination of the degree of dissociation of weak ¢ lectrolyte and to study the deviation from fdeal
| behaviour that occurs with a strong electrolyie,

|
5‘, qcamchemissry
A g,mmucmmesry

s S r ‘o i . i .
(f) Deterrunation of the velocily constant, Oider of the reaction and energy of sctivaton for

| saponification of ethyl acetate by sodivm hydioxide conguctome trically.

\1;} Betermination of solubility and solubility pradyer of sparingly soluble salis (e.g., PbSOy, BaS0s)
| conductomeiricdlly.

(i) Determination of the strength of strong and Weak acids in a given mixture conductomerrically.
ol .
(i} To study the effect of solvent on the conducgypee of AgNO; /[ acetic acid and lo delermine the

| . . L
} degree of dissociation and equilibrium constan iy different solvents and in thelr mixiures (DMSO,

DIMF, dioxane, acetone, waler) and 1o tesi the validity of Debye-Huckel-Onsager theory
\ . 532 .

.. s

PN,
Tl iua




& MIKIUTe T

Frinalion of syengu

[ AW

Determination of 1he valency of merouros

1) Deteomination of the strengih of strong and W
1

fivy Delermination of emperaire denendence of EMIF of 5 cell

AERS 3 .

{v} Deiermination of the formation consiant of silver-ammonia complex and sicichiomeny of the
complex polentiometrically.

(vi) Acid-base titration 1 2 non-agueous media using o pH maisr

(vii) Determination of activity and acivity coefficient of eleciratylss,
(rm} Determination of the dissociation constant of 2oelic ackia DRSO, DMF, ssciwne and diogane by

tirating it with KOH.
{1} Deierminaiion of the dissocizdon consiant of meonebas
{l;} Dgit‘“ﬁﬂiﬂa{ion of thermadynamic consianis. AG, A5, and &H for the reachic
1 g SO, - ZnS0; + 2H
P@ligﬁme%ry
{ib Determination of rate constant for hydrolysis/inversivn of sugar using o polanmeter.

(i) Enzyme kinetics - inversion of sucrose.

ie/dibasic amd by Alberi-Gerjsant methol.
il

i
Reference Books :
i Vogei's Texihook of Quantiiative Analysis, revised. J. Bassat, R.C. Denney, G Yeffray and 1.

- Mendbam, ELBS.
2.1 Synthesis and Characterization of Inorganic Compo
. Experiments and Techniques in Organic Chemistry,
Hall.
Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Health,
Systematic Qaulitatitve Organic Analysis, H. Middieton. Adward Armold.
Handbook of Organic Analysis-Qualitative and Quantitative. H. Clar. Adward Arnold.
~ Yogel's Textbook of Practical Organic Chemistry. AR, Tatchell John Wiley.
Practical Physical Chemistry, A.M. James pnd F.E. Porichard, Longman.

| pindley's Practical Physical Chemisuy, B.P. Levitt, Longman.
1 Physical Chemistry, R.C. Das and B. Behera, Tata-McGraw Ml

unds, W.L. jolly. Prentice Hall,
T3.P, Pasto. C. Johnson and M. iiiller, Prentice

0o N W
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| Experimenta

INSTRUCTIONS TO THE EXARMINERS
M.Se. (Previous) Chemistry Practical
Duration of Exam: 14 hrs (spread in 2 duys)

H

Min. Marks: 72

€ jfaxi Marks: 200
Inurganic Chemistry
Qualitative and Quantitative Analysis

(i) Analysis of mixture Containing § radicals including o
CGir

a radical of rare elements. 30

|




. %Eat‘;sa exercises should be srven in egual rat

He g)!,tel( ion of cations and anions by ARG cheaing

,L“‘”;mmsr(‘ of one selected inorgunic compound and

Organic Chemisiry
(& Cualitative aud Quaniitaiive An alysis

,;Tc;smmmn purification and mwd? ation of compou bingry mixiire [0

dsing TLC and column chromatography, chemical iests. IR speciza o be used for
determmation.

| Or

i

Perform one of the quaniitatgve analysis given in syillabus.

A

W

{fsm these exercises shonld be given in equal ratio by ots)

{11} Orpanie synthesis
Perform one of the B organic synthgses as mentioned in the syllabus and rnay be cha by

technicgues.

Physical Chemistry
{afy One physical experiment {minor} from Part & of syllabus,
(nx} One physical experiment {major) from Part B of syllabus.

‘%/’l VE
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