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5. Besides regular students and subject to other compiiance with tbis
ordinance, ex-students and non collegiate candidates shallb6 eli-

a
gible for admission to the examination as per provision orordjnance
No.6 relating to Examination (General).

Provided that non- collegiate candidate shall be permitted to offer
only such subjects/papers as are taught to the regular students at
any ofthe University teaching Department or College-

6. The Subject ofthe Examination shallbe ofthefollowing:

{i) Mathematics (ii) Physics

i.e. exam inees who are successfulin Finalof the Examination
and haveoblained 60%ormore aggregateofthe mafts in Pre-
vious and Final Examination taken together shall be placed in
the First Division and Examinees who are successful in Final

Examinationand haveobtainedlessthan60%butnotlessthan
48% ofaggregate marks in previousand Final examinaton taken
togethershallbe placed in the Second Division

(ii) The result of the candidates obtaining less than 48% of the
agreegate marks in paevious and Final Examination taken to-
gethershall not be declared.

(iii) Candidates shallhavethe option to appear at both the previous

and finalexamination in one and the same year and for being
successfull€t the examinatidn, the candidates shall obtain 48%o

ofthe aggregate marks.

Provided that such candidates who opt to appear in previous

and final examination separately shall have toobtain minimum

aggregate required for the previous examanation but hewjllhave
to obtain aueast 480/0 in the aggregate of previous and finalex-
amination taken to gatherorelse his resultwill be canclled

(iv) The syllabus for the examination shall be same as prescribed

forthe year in which the examination is held.

(v) Not more than to attempt shall be allowed to such a candidate.

Failure ofappearance at the examination after per permission

has been accorded by the Unive6ity shall be counted as an
attempt.

Provided howevea such candidates who to appear atthg previ-

ous and final examination separately will be allowed only one
attempt of the paevious examinatjon and two attempts as th€
final examination.

(v0 Candidates who wish to availthe oppodunity given in fore going

pares will have to apply for permission as required in the ordi-
nance relating to admission of non - collegiate students to the
University examination along with registration fee-

(vii) In case, a studentlmproves his division under provision of this
para, the frcsh Degreewillbe issued after cancealting his first
Degree.

(iii) Chemistry

(v) Botany

(iv) Zoology

(O Geology

7.

8.

Acandidatewho has passed the M.Sc Examination of the Univer-
sity many subjectshallbe allowed to present himselffor the M Sc
Examjnation in anyoneofmoreof the optionalpapers in thesubject
not taken by him at the said ex6mination and if successful will be
given a certificate to that effect.

From the session 1986-87 for the Prevlous Examinatio, candidate
must obtain for a oass atleast200/0 in each theory and Practicaland
3670 of the aggregato marks in the Theory paper and Practlcal

sepafetely in each examinatjon. The above provision of 20% in each
paper shallbe applicablefor Final Examination from the academic
session of 1987€8.
No division willbe assigned od the resultofthe Previous Examina-

tion the division in which a €ndidate is placed shall be determined
on the basis of aggregate of marks obtained in both. the M Sc.

Previous and lvl-Sc. Final Examination

Successful candidates who obtain 600/0 or more of the aggregate

marks shall be placed in the first Division, those obtaining less than

600/6 but not less4So/o in the second Division and allother success

tullcandidate obtaining lessthan 48% in theThird Division

Candidateswho have passed the M.Sc Examinatjon ofthe Univef-

sity in any subject in Third orSecond Division and desire to appear

atihe M.Sc- Examination in the same subjectfor improving division

without attending a regutarcourse ofstudy in a College affiliated to

the University or in a Teaching Department ofthe University be al-

lowed to appear at the aforesaid examination as non-collegiate

student on the following conditlons
(i) There shall be only two Division tor such candidates the First

division and second Division. The l\4arks required forobtaining
these division shalt be the same as prescribd in the ordinance

10



sq. \'i. S. (TI) +€tlhqrs d F{ S {qr} r'sr.rir]Ilt 5

* cHEMrsrRY - M.sc. PREvlous
Guru Ghasidas University, Bilaspur (C.G.)

UGC Model curriculum
(to be implemented from the session coul€e 2005-2006)

M.Sc. Chemistry (Two yeats course)
M.Sc. Chemistry (P.evioua)

GENERALSCHEME-
' There shallbe fourTheory papers, each of 100 Marks.

' There will be four Practicals/Laboratory courses, each of 50
maak.

The effective teaching hours for each Theory and P|actical paper
are 135 hrs. in the entire session and should be taught-
For 135 hrs. course - 4 to 5 hrs.Aveek
For75 hrs. course - 2.5hrs/week

. For30 h|s. course - t hr^,veek
' Practical examinatron willbe conducted at the end ofthe session.

THEORY PAPERS
Paper I Inorganic Chemistry Teaching du.ation 135 hrs.

Paper Il Organic Chemisfy Teaching duration 135 hrs-

Paper lll Physical Chemistry Teaching duration 135 hrs.
Paper IV (a) Spec|oscopy Teaching duration 135 hrs.

Dif f i'aclion methods Computers,
Eiology and l\4athematics
in Chemisiry

. PRACNCALS'LABORATORY COURSE
LaboratoryCourse I

(lnorganic) 50 mafts Teaching duration 135 hrs.
Examination of 10 hrs-
spread over in two days

Laboratory Course ll
(Organic) - 50 marks Teaching duration 135 hrs.

Examination of 5 hrs.
taboratory Course lll

(Physical) - 50 marks Teaching duration 135 hrs.
Examination of 5 hrs.

Laboratory Course lV
(lnstrumental) - 50 marks Teaching duration 135 hrs.
Examination of5 hrs., UGC MODELCURRICULUM
(to be irnplemented from thesession 2003-04)

PAPER-1 cH401 lNa8qaxlc-gxEilISIRY
M.M.100

1. Stereochemlrttyand BondlngInmaln groupcompoun&:' 12 hr3'

VSEPR, Walsh diagram (Tri and penta atomic molecules);

ddbonds. Bent rule and eneigetics of hybridisation Some simple ractions

ofcovaentty bonded motecules, I
2. Metal ligand Equlllbria In Solution: A-- \\(3 Sha.

Steowise and overall formation constarits and their rnteraclion'

kends in ;teo-wiseformation constants, factors afbcting the stabilfty of

metalcompelxes with reference to nature ofmetalion and ligand, che-

late effect and its thermodynamic origin, determiantion of binary forma-

tion constants by pH-metry and spectrophotometry'

3. Reactlon Mechanlsm of Transltion mstal compelxea 24 hrs'

Energy profile of a reaction, aeactivity of metal complexes' inert

and labile cimplexes, kinetic application of valence bond and crystal

field theories, Kinetics of octahedral substitution' acid hydrolysis fac-

tors affecting acid hydrolysis base hydrolysis' conjugate base mecha-

nism, direct and indirect evidences in favour ofconlugate mechanlsm

anation reaotions, Gactions without metal ligand cleavage, substitution

;eactions in square planar complexes, the trans effect, mechanism of

the substitution reaction, Redox reactions, electron t€nsfer reactions'

Mechanism of one eleckon transfer reaction, outer sphere type reac_

tions, cross reactions and Marcus-Hush Theory lhner sphere type reac-

tions.
4, Metat ligand bonding: tshrs'

Limitation of crystal Field Theory, molecula, orbitaltheory' octa-

hedral. tetrahedral, and square planar complexes' bonding and molecu_

larorbitaltheory
5. Metal - Complexes: 18h.s.

Metalcarbonyls, structure and bonding' vibratjonalspectra of melal

Carbonvls icr bonding and struc{ural elucidation' impo ant reactlons of

metal C;rbonyls, preparation, bonding and structure and important reac-

tion of transitioh metalnittosyl, dinitrogen and daoryen camplexes; ter-

tiary phosphine as ligand

6. ilectronlc spectra and M.gnetlc propertiB ofT'ansltion metal

complexeg 24ht8'

Soeclroscopic qround states, correlation Orgel and Tauable-

Suoanodiaq€ms for lransition metalcomplexes (dldg sttEs, iFlcula-

do; Dq. B ;nd P parameters charge kansfer spectra. spectroscoprc
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method ofassagnment ofabsolute conflguration in opticalty active m;tal
chelates and their stereo-chemical information, anomalous maonetic
moments, magnetic exchange coupling and spin crossover
7. Metal Clustures '| 5 hrs,

Higher borahes, carboranes, metalloboranes and metallo
carboranes, lvleatal carbonyl and halide clusters, compoundswith metal-
metalmultiple bonds.
8. Crown ethercomplexos and cryptands, ldclusion compounds.

9. lsopoly and Heteropoly acids and satts.
'l0. Symmetry and c.oup Theory in chemistry

Symmetry elements and symmetry operation, definition ofgroup,
sub-group, relation between orders of a finite group and its sub-group.
Conjugacy relation and classes, Point sysmmetry group, Schonfllies
symbols, representations of g rou ps by matrics (representation for Cnh,
Cnv Dnb. etc. groups to be worked outexplicitly), character of a repre-
sentation, The great orthogonality theorem (without prooD and its impor-
tance. charactertables and their use, spectroscopy.
Books sug96s!ed:
1. Advanced lnorganic Chemistry-FA. Cotton andWiikinson, John

Wiley,
Inorganic Chemistry-J.E. Huhey, Harpes & Roin. '
Chemistry of the Elements - N.N. creenwood and A. Earnshow
PeEamon. .
Inorganic Electronic Spectroscopy - A.B.P Lever Elsevrer
Magnetochemistry- R.L. Carlin, Sp.ingerVedag.
Comprehensive Coordinatlon Chemisty eds., c. Wilkinson, R.D
Gillarsand
J.A. McCleverty, Pergamon.
ChemicalApplications of c.oup Theory - F.A. Cotton.

3 hrs.
4 hrs.
12 h,s.

, .4? CHEMTSTRY - M.SC. PREVIOUS
< PAPER-II CH4O2 ORGANIC CHEMISTRY

&GWS?+ W *t<( M.M':r00
Nature-of Bonding In Organic Moleculos A_ lhl{0hts.
Oelocalised chemical bondlng{onjugation, cmssconiugation reso-

2.
3.

4.

7.

1.

nance, hyperconjugation, bonding in fu llerenes, tautomorism.
Aromaticity in benzenoid and non-benzenoid compounds, alternantand
non-alternant hydrocarboN, Huckel's rule, energy level of -molecular
orbitals, anulenes, antiaromaticity, -,aromaticity, homoaromaticity, Pl\4O
apprcacn. 

\\
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rt. Ster€ochemistry: '15 hr6.

Conformational analysjs of cycloalkanes, decalins, effect of conforma-
tjon of rcactivity, conformations of sugars, steric strain d ue to unavoidale
crowding, Elements of symmetry chirality, molecules with more than
one chiralcenter, threo and erythro isomers, l',Iethods ofresolution, op-
tical purity, enantiotropic and diastereotopic atoms gfoups and faces.
stereospecific and stereoselective synthesis. Assymmetric syothesis.
Optical activity in the absence of chiral carbon (biphenyl, allenes and
spiranes). chiraity due to helical shape. Stereo-chemistry ot the com-
poundscontaining Nitrogen,Sulphu.andPhosphorus.
3. Reaction Mechanlsm: Structuro and Roactivity 12 hrs.

Types of mechanisms, types of reactions, Thermodynamic and
kinetic requirements, kinetic and thermodynamic control, Hamond's pos-
tulate, Curtin Hammet Principle, Potential energy diagram, bansition
states and intermediates, methods ofdetermining mechanism, isotope
effects, Hard and Softacidsand bases. Eftect ofsfucture on reactivity -
resonance and field effects, steric effect, Hammettequation and linear
free energy reiationship, substjtution and aedction constants.

4. Roactionlntermedlates: l0 hrs.
Generation, structure, stablily and reactivity of

carbocation-carbanions, freeradicals,caabenes, Nifenes, and Benryne$.
ADolication of NMR in detection of carbocations.
5. ElectrophilicSubstltutlonreactlons:

(a) Alipahatic.lectrophilic Eubstitution: Bimolecularmecha-
nism SE2, SEiand SEI mechanism electrophilic substituion acompanied
bydouble bond shifts. Effect of substrates, leaving group and the_solvent
polarity on the reactivity.

(b) Atomatic elsctrophillc aubstitutlon: The keniumion mecha-
nism, orienlation and reactivity, energy profile diagrams, Theortholpafa
ratio, ipso attack, origntation in other ring system. Quantitative treat-
mentof reactivity in substrates and electrophiles, Diazonium coupling,
Gattermann Koch reaction, Vilsmeir reaction.

6, Nucleophilic Substitution reacttons: 15 hr6.
(a) Aliphatic nucleophilic substition: The S{2, SN1 mixed SNI

and S"2 and SET mechanisms. The neighbouring group mechanism,
neighbouring group participation by a and B bonds.

The S"imechanism. Nucleophilic substitutior atan allylic aliphatic
trigonal and at a vinylic carbon. Reactivity effects of su bstrate skucture,
attacking nucleophile, leaving group and reaction medium, amoident nu-
cleophile, regioselectivity.

l0 hra.
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(b) Aromatlc Nucleophlllc Substltution: The S.,Ar.S" j,
benzyne and SRNl mechanisms Reactivity-effect of substrate siructure.
Leaving group and attacking nucteophite. The von Richter, Sommelet-
Hauser end Smiles reamanoemenl
7. Fre. Radlcat roact;ns , I hrB.

Types of Free radical reactions, Free radial substitution mecha-
nism, mechanism at an aromatic substrate, nelghbouring group assis-
tance. Reactivity foraliphatic and aromatic substrates ata bridqe head.
Reaclivity in attacking radic€ls. The effect of sotvents on reacti;ity

Allylic halogenation (NBS), Oxidation ofaldehydes to carboxytic
acids, auto-oxication, Coupling of allrynesand adylation of aromatic com-
pounds to diazonium salts, sandmeyer reaction. Free Edicalreardnge-
ment. Hunsdiecker reaction.
8. Additlon to ca.bon-Multlplo Bonds:

The q Er.d Er.. mechanism and thei. spectrum, orientation of
double bond. Reactivity - effects of substrate, Structures, attacking base,
the leaving group and the medium.
11. Molecular rearrangom€nt reactlonsi

General mechan istlc approach to molecular reaarangement reac-
tions, Carbocation rearangement, MigEtory aptitude and Memory ef-
feds. Brief stdy of follo,ring reanangement reaclions Pinacol-Pinacolone,
Favoroskii, Baeyer-Mlligers oxidattion, Stork enamine reaction, Sharpiro
readion, MMad addition, Sommelet reanangement \Mujng's rearrange-
ment. Grovenstejn-zimmerman rcarangement.
12. FerlcycllcRoactlons: 20 hr!.

Molecula.orbital symmet y, Frontierolbit€ls of ethy'ene, 1,&.buta-
diene, 1,3,s-hexatriene and allylsystem. Classificatioh of Pericyclic re-

Mechamis and stereochemical aspects ofaddition reactions involving
elecfophiles, Nucleophiles and Free €dicals, regio and chemoselectivity,
Orientation and reactivity, Addition to cfclopopane ring. Hydrogenation
of double and triple bonds. Hydrogenation of Aromatic rings,
Hydroboration, Michael reaction, Sharpless assymmetric epoxidation.
9. Additionto carbon-Hetero Multiple bonds: l2hrs.
. Mechanism of metalhydride reduction of saturated and unsatur-
ated carbonyl compounds, acids, esters nitriles. Addition ofGrignard's
reagents, organozinc and organolithium reagents to carbonyl and unsat-
urated carbonyl compounds Mechanism ofcondensation reactions in-
volvingenolatesAldol, Knoevenagel, Claisen, Mannich, BenzoinPerkin
and Stoboe reactions. Hydrolysis ofesterand amides, Ammonialysis of
esters.
10. Ellminatlonreactiong 5 hrg.

7 hrs.

fl hrs.

tq
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kctions, Woodward- Hoffinann corelation diagrams, FMOand P[4Oatr
proach, Eleotaocyclicreactions. Conhotatorymotions, 4n.4n+2 and al-
lyl systems. 2+2 addition of ketenes, 1,3{ipolar cycloadditions and
cheleotropic reaclions. Sigmatropic rearaangements- suprafacial and
antarafacial shifts ot H, sigmatropiG shifts involving carbon noieties,
3,3-and 5,s-sigmatropic rearangements. Claisen, Cope and aza-Cope
rearangements. Fluxional tiautomerism, Enereaction.

BooksSugg6ted:
'1. Advanced Organic Chemistry - Reactions, Mechanism and Struc

ture, Jerry March, John Wiley.
2. Advanced organic Chernistry - F.A. carey€nd R.J. Sundberg,
Plenum.
3. A Guide Book to Mechanism in Organic Cheinistry Peter Sykes,

Longman.
4. Structure and Mechanism in Organic chemistry- C.S- lngold,

Cornell Univeasity Press.
Organic Chemistry - R.T. Mofiison and R.N. Boyd, Prentice-Hall
Modem Organic Reactions- H.O., House, Benjamin
Principles ofOrganic Synthesis - R.O.C. Norrnan and J.lvl. Coxon,
Blackie Academic & Professional.
Pericyctic Reactions - S.l\,4. lllukherji Macmillan, India.
Reaction lvlechanism in Organic Chemistry - S.M. [.4ukherjiand
S.P Singh, Macmillan.
Stereo chemistry ofOrganic Compounds D. Naspri; New Age
lntemational.

11. Sterebchemistry of Organic Compounds - PS. kalsi, New Age
Intemational.

CHEMISTRY - M.Sc. PREVIOUS

PAPER-III CH4O3 PHYSICAL CHEMISTRY

5.

7.

8.

10.

ffim .Al----F€-e MM:loo

r. 'auANruiicHEMlsTRY *l9i=:::i;+g- 30 h.8.

A. lntroductlon to ExactQuantum tJlschanlcal ReEultE

The Schrodinger equation and the postulates ofquantum mechan-

ics. Disclssion ofsoluions of the Schrodinger equation to some model

systems, viz., particle in a box, the hamonic oscillator, the rigid rotor,

Ihe hydrogen atom. A_ t\qsB. App|oxlmats Methods -
The vadation heorem, linearvariation principte Pefiulbation heory

(first order and non{egenerate). APplications of variation method and

DertJrbation theory to the Helium atom.
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II. THER'I'ODYNNNICS 30 hrs..
A. ClasslcalThermodynamics
Bief resumeof @ncepts of laws of thermodynamics, tree energy,

chemical potential and entropies. Partiat molar proper es, partial motar
free energy, partjal molar volume and partial molar heat @ntent and theia
significances. Oeterminations of these quantitjes. Conc€pt of fugacity
and determination of tugacity.

Non-ideal systems : Excess functions for non-ideal solutions.
Activity, activity coeffiqient, Debye-Huckel theory for activity coefficient
of electrolytic solutions; determination of activi9 and activity coeffrcients;
ionic strength. Application of phase rule to three component systems;
second order phase Uasitions-

B, StatlsticalThgrmodynamics
Concept of distribulion, thermodynamic probability and most prob-.

abledistdbution. Ensemble averaging, postulates of ensemble aveGging
Canonjcal, graM canoni2l and mb.ocanoni(, ens€mu€s, conesponding
distribution laws (using Lagrange's method of undetermined multiptiers).
Partition functions - tr"anslational, roational, vibrational and electronic
partition functions, calculation ofthermodynamic propedes in terms of
padition tunctions. Applications of padition functions.

Heat capacity behaviour of sollds - Chgmical equilibria and equitib-
rium constrant in terms of partition functions Fermi-Dil-ac statistics, dis-
tribution law and applications to metal. Bose-Einstein statisiics - distri-
bution lawand applicatjon to helium.

C, Non Equlllbrlum Thermodynamica
Thermodynamic criteria.for non-equilibrium states, entropy pro-

10

C. Angular Momentum i.
Ordinary angular momentum, generalized angular momentum,

eigenfu nctjons for angular momentum, eigenfu nctions of angular.momen-
tum, operator using ladder operators, addition of angular momenla. spin,
antisymmetry and Pauli exclusion principle.

D. Elect onicStructure ofAtoms
Electronic conf guaation, Russell-Sauders terms and coupling schemes,
Slater-Condon pa€meters, term Separalion energiesofthe pn configu-
ration, term separation energies forthe D. configurations, magnetic ef-
fects spin-orblt coupljng and Zeeman splitting, int oduction tothe meth-
ods of selt-considstent field, the virial theorem.

E. Molecular Orbital Theory
Huckel theory of conjugated system, bond order and charge density
calculations. Applications to ethylene, butadience, cyclopropenyt radi-
cai, cyclobutadiene etc. lntroduction to extended Hu'ckeltheorv.

b

€- w. S. (sd) w|{flre, 11

tudion and entopyflow. entropy balance equat:ons for d ifferenl irrevers-

ible processes (e.g., heat flow. chemical reaction etc ) transformations
ofthe generalized fluxes and forces, non equilibrium stationary states,

phenomenological equation:, micros@pic, reversibility and Onsager's

reciprocity relations, electrckinetic phenomena, diffusion, electric con-

duction. irreversible thermodynamics for biological systems' coupled

reactrons,

t It. CHEMICAL DYNAMICS

IV. SURFACE CHEiNISTR/
A, Ad6o.Dtlon

24 hrs.

Methods ofdetermining rate laws, collision theory of reactjon rates'

steric factor, activated complex theory Anhenius equaiton and the acti_

vated complex theory: ionic reactions, kinetac salt effecft;, steady state

kinetiis, kinetic and thermodynamic control of reactions' lreatment of

unimolecular reactions. Dynamic chain (hydrogen-bromine reaction' py-

rolysis of acetaldehyde, decomposition ot ethane) photochemical (hy-

drogen-bromine and hydrogenchlorlne reactions) and oscilallory reac-

tiona (Belousov-zhabolinsky reaction), homogeneous catalysis, kinet-

ics of enzymes reactions, general features of fast reactions,-study of

fast reactions by flow method, relaration method' flash photolysis and

the nuciear magnetic rasonance method Dynamics of moleculaa mo_

tions, probing thekansition state, dynamics of baniedess chemacalre-

actions in solution, dynamics of unimolecular reactions (Lindemani_

Hinshelwood and Rice Ramsperger-Kassel-Ma.cuss [RRKMI theories

of unimolecular reactions.)
20 hr6.

Surface tension, capillary ac{on pressurc difference actoss curved

surface (Laplace equatidn), vapour prescure ofdroplets {Kelvin equa-

tion), Gibbs adsorption isotherm, estimation of surface area (BET equa-

tion), surtace films on liquids (Electro-kinetic phenomenon) catalytic

activity at surfacess.
B. Mlcellea
Sudace active agents, classification ol sudace active agents.

micellization, hydrophobic interatjon, critical micellar concentratjon (CMC),

factors affecting theCMC of su rfactants, counterion binding to micelles'

thermodynamics of mic€llization_phase separation and mass action

models, solubilizatioti, micro emulsion, reverse micellers

C. Macromoleculeg
Polymer - difinition, types ofpolymers, electrically conducting 

' 
fire resis-

tani. liquid crystal polymers, kinetiG of polymerizatron' mechanism of
polymorization. Molecular mass, number and mass average moleculal

mass. molecular mass determination (osmometry viscometry, diftusion



and light scattering sedimentatton, chain configuration of macromoleculFs,
calculation of average d jmensions of various chain skuctures.
V. ELECTROCHEMISTRY 25 hrs
' Electrochemistryof solution. Debye-Huckel-Ons€gertreatrnentand
its extensaon, ion solvent interactions. Deby+.HuckeL Jeru mode. Ther-
modynamics of electrified interface equations. Derivations ot
electrocapillarity, Lippmann equations (sufrace excess), methods of de-
termination. Structure of elect fied lnterfaces. Guoy-Chapman, Stern,
Graham-Devanathan-Mottwatts, Tobin, Bockris, Devanlhan models.

Over potentials, exchange cunent densiiy, derivation of Buter-
Volmer equation, Tafel plot,

Quantum aspects of charge transfer at electrodes-soutjon inter-
faoes, quantization of chaage transter, tunneling.

Semiconductor interfaces- theory of double layer at semiconduc-
tor, electrolyte solution interfaces, skucture of double laver interfaces.
Effect of ljght at semiconductor interface.

Electrocatalysis - influence ofvarious paGmeters. Hydrogen elec-
trode- Bioele. ctrochemistry threshold memb€ne phEnomena, Neans!
Planck equation, Hodges-Huxley equatians, core conductor models, elec-
trocardiog.aphy. Plarography theory iikavic eq uation; half wave potentjal
and itssignificance Introduction to @nodon, homogenous theory forms
of co.aosjon, @nosion monjtoing and preventjon methods.
VI. ELECTRON'DIFFRACNON 3 hrs,

Scatte.ing intensity vs. scattering angle, Wjerl equation, measure-
menttechnique, elucidation ofst ucture of simple gas phase molecules.
Low energy electron diffraction and structure of surfaces.
Vll. NEUTRON DIFFRACTION 3hF.
Scattering of neutrons by solids and liquids, magnetlc sCattering, mea-
surement techniques. Elucidatjon of structure of magnetically orde.ed
unit cell.

Books Suggested:
Physical Chemistry - PW Atkins, ELBS
Invoduction to Quantum Chehistry - A K Chandra, Taia Mc craw
Hitl
Quantum chemistry- lra N. Levine, Prentjce Hall.
Coulson's Valenc€ - R. Mc,weeny, ELBS
Chemical Kinetics - KJ. Laidle., Mc Graw-Hill
Kinetics and Mechanism of chemical T€nsformation - J.
Rajaraman and J. Kuriacose. McMillan.
Micelles, Theoreticaland Applied Aspects -V Moroj, Plenum.

1.

4.

q.
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$ Modern Electrochemistry vol
A.K.N. Reddy, Plenum

I and Vol. ll - J.O lr'l. Bockri and

9. Introduction to Polymea Science -VR. Gowavkaf'
Vishwanathan and J. Sridhar, Wiley Eastem

seqron.
1. UnifyingPrlnciplos. (10 hrs.)

2. Mlcrowav.Spectroscopy: (3 Hou13)

. Classification of molecules, rigid rotor model' effects of isotopic

substitutjon on thetansidon frequencies, intensities, non rigid.otor, Slark

effect, nuclear and electron spin interactions and effect of extemal field.

Electromagnetic radiation, inteaaction of electromagnetic radiation

with matter -absorption emission, transmission. refl ection' referaaction,

dispension. polarizaion and scattedng. Uncertainty relation and natural

line width and natural line broadening' fansition probability, results of

the time deDendent periubation theory transition moment selecton rules,

intensity of spectral lines, Born-Oppeheimer approximation' rotational,

vib€tonal and eleclrcnic energy levels.

NV

To b6lmpl.mented from seasion 2003-201)4 onwards

Spectroscopy, Diffraction, Method's Computer's Biology 
- -

;nd Mathematics in chemistry #triff
The Fourth questation paper of M.Sc. Prev chemistry shall

comoose of three sections viz A, B, and C the formate of this

paper shall be as under. A - \ \ 15#-
#' sectlon'-A

- Sp6ctro3copy and Otffraction Methods

There willbe sixquestions in the question paper from this section

and examinees shallbe requked to answerany three questions from this

Applications.

3. VlbralonSpeckoscopy (lSHours)

(a) tnfratsd Spectroscopy - Review of linear harmonic oscillator,

vibrational energies of diaiomic molecules zero point energy, force con-

stant and bond st.engths, anharmonicity, Morse potential energy dia-

oram. vibrational-rotational spectroscopy PO R. branches. breakdown

& Oppenh"ia", app|'o"imation, vibrations of poly-atomic molecules. se_

bcton rules, normal modes of birations, group frequencies' overtones,

h{t bands, factors affectinq the band position and intensities, far lR re-

gix, meEl]igand vibrations, noamal co-ordinate analysi9
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(b) Raman Spectroscopy - Ctassicia'and quantum theorie3of
Raman effect, pure rotational, vibrational and birationakotalional Raman
spectra,selection rules, mutualexclusion principle, ResonanceRaman
spectroscopy, coherent anti stroke Raman spectroscopy (CSRS).
4. Electronic S pectroscopy (l2Hours)

(a) Atomic Spectroscopy - Energies of atomic orbjtals vector
representatjon of momenta and vector coupling, spectra of hydrogen and
alkali metai atoms.

(bl Mol6cular Spoctroscopy - Energy levels, motecutarorbitals,
vib€tional transitions, vibrational prbg.essions and geomet y ofthe ex-
cited states, Frank-Condon princjple, electronic spectra of poly-atomic
molecules, emission spectra, radiativeand non radiative dec€y, intemal
conversion, spectra of tlansition metal complexes, charge ttansferspec-
tra, i.

(c) Photo Electron Spectroscopy - Basic principtes, Photo-elec-
tric effect, ionzation process, Koopman's theorem, Photo-electron spec-
tra of srlhple molecules., ESCA, Chemical information fom ESCA, Au-
ger Electron Spectroscopy (basic idea)
5. Magnetic Resonace Spgctroscopy - (20 Hours)

(a) Nuclear Magnetic Re6onance Spockosqopy - Nuclear spjn,
nuclear resonance, saturation, shielding of megnetc nuclei, chemical
shifr and its measurements, factors influencing the chemicat shift, de-
shielding, spin-spin interactions, factors influencing the coupting con-
stant 'J', classification (ABX, AMX, ABC, A:8, etc.) spin decoupting,
basls idea ofinstrument, NMR studies of nucleiotherthan proton -13C.
''oF and 3 e FT Nl\4R, use of NMR in medical diagnostics.

(b) Electron Spin Resonance Spoctroscopy - Basic prin-
ciples, Zero field splitting and Kramer's d€generacy, factor affecting the
'g' value, isotropic and anisotropic hyperfine coupling constants, spin
Hamiltonian, spin intensities and Mcconnell relatjonship, measurement
techniques and applicatjons.
(c) Nuclear Quadrupole Resonance Spectroscopy - Quardrupoie nuclei,
Quardrupole moments, eleclric field gradient, coupling coostant, split-
ting, Appliations.

6. Photo-acou6ticSpectroscbpy (3 hours)
Basic Principles of Photo-acoustic Spectroscopy (PAS), PAS-

gases and condensed systems, chemicaland surface applications.
7, X-Ray Oiffractlon ('l2Hours)

Bragg's condition, Miller indic€s, Laue's Method, Bragg's method,
Debye-Scherer method of X-Ray structural analysis of crystals, index

_F- w. d. (Tf) Ysrq-firq t5
lEd€ctims, identjfication of unrt cell fiom syslematic absences In d'fr|ac-
lbo pattems, sfuctures oisimple lattices and X-Ray intensities, Struc-
fural fuctors and it's relation to intensities and elbctron densitires, phase

Foblem, description of the procedure for a X-Ray skuctural analysis,
ab6olute confl guration of the molecules, Ramchandran diagram.

Oel._lton - O
Computers in Chemistry

Two questions shallapper in question paperfrom thissection and
examinees shall answer one question.

E. Induc{ion to Compute6 and Compuier Prognmming in'C'
(l5Hou16l

(al Computer Fundamentals- Introduction to Computer organ!
zation, Operating Systems, DOS, Introduction to UNIX and Windows,
Computer languages, princjples of pr€€mming, Algorihm and.igw charb.

(b) Programming in 'C' - Structlre of a 'C' programme, con-
stants, variables, operato.s and expressions, data inputandoutplt, de-
cisionmaking, branching and looping, statements, arays, userdefined
functjons, pointers, structures and unions.

9. Progaamming in Chsmistry and u8a of Computor progt?mmoa
(tShou.3)

(D Development of smallcompubr codes involving simple icr-
mub in Chemistry such as vender Wall equatlbn, pH titrations, Kinetics,
Radioadive dacay, evalutionm of lattice energy and ionic radii, Secular
equation (within HuckelTheory) Elementary structural features such as
bood length, bond angies, di-hederal angles etc. of molecule extracted
ftorn a data base such as Cambridgedala ba6e.

(ii) Introduction and use of computer packages likeMS. Work
8nd Excel, preparation of gaphs and charb.

Section - C
Biology, Mathematics for ChemlstB

The question paper shall contain two questions from 'Biology for
chemists' part of this section and two questions from "Mathematics lor
chernists' part of this soction. In all there wlll be ficur questions in this
sec{ion ofquestion papet The examiniers shallanswerany one ques-
lion outfour.
l0 (a). C..bohydBtes
. Conformation of mono s€ccharides, Stsuctues and functions of

important derivatives ofmong saccharides like glycosides, deoxy sug-
afs, myoingsitol, amino suga6, N-acetylmuramic acid, sialic acid, dis-

(SHours)
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accharides and poly-saccharides, structuGl poly-sacchaddes,cellulBse
and chitin, storage poly-saccharides-starch and glycogen, Structural and
biological fu nctions of gtucosaminoglycans or muco- poty-saccharides
Carbohyd rates of glycoproteins and gtycotipids, roteofsugars in biotog;_
carrecognttEn, btood group substances, Ascorbic acid.

Carbohydrate metabolism - Kreb's cycle, glycolysis, glycogen_
esis and glycogenotysis, gluconeogenesis, pentose phosphate pathway.
10 (b). Liplds (6Hours)

Fatty acids, essential fatty acids, structure and functions of
triglycerols, glycerophosphotipids, sphlngotipids, chotesterot, biteactds,
prostaglandins, lipoproteins-composiilon and tunctions, role in athero-
sclerosis, properties of lipid aggregates-mice es, bi layers, liposomes
and their possible biologicat functions Biotogicat niemebranes, Ftuid
mosaic modelof membrane stauclure. Lipid metabolism. B-oxidafton of
faw acids.

Purine and pyrimidine base of nucjeic acids, base pairing via H-
bonding, Structure of Ribonucieic acids (RNA) and deoxyribonucleic acids
(DNA), double helix modetof ONA and forces resonsibte for hotdino it.
Chemicaland enzymatic hydrolysrs ofnucleic acids. The DNA basii oi
heredity, an overyiew of reptication ofDNA, t|anscdption. translation and
genetic code. Chemical synthesis cf mono and lrinucleosides

10 (c). Nucleic Acids (SHours)

11, (a) Vecto. and VEctor Atgebra: (6 Hoiirs)

11. (bl. Dlfferential Claculue: ' (6Hou6)

l l. (c). Int€gral Calculus: ' (6 Hou6)
Basic rules of integration, integration by parts, partial f.actjons

and substitution, teduction formulae. Apptications of integralc.lcutus to
the problems reldted to chemistry.
Functions of several vadables. partial differentiaijon, co-odinate tEnsfor-
mations(eg. Cariesian to spherjcal polar), curve sketching.
Books Suggested torSpectroscopy:
1. Modem Spectroscopy - J.M. Ho as, john Witey.

Functions, continuity and difrerentiability, Rules of differentiation,
applications of differential calculus including maxima and minima (ex-
amples related to maximally populated roiational energy levels, Bohis
radiusand most probable velocity from Maxwe 's distribution etc.,), Ex-
act and inexact differential with their applications to the_thermodynam-
tcs.

Vector, dot, cross and tripte product etc. The gradient, divergence
and curl, vector calculus, Gauss'theorem, divergence theorcm etc.

c/

z.

5.

7.

6.

1.

2.

4,

1.

2_

1.

Wndawi and F.L.Ho, Willeylnterscience.
NMR. NQR and MossbauerSpectroscopy in Inorganic Chemis
try - R.V Parish, Ellis HaMood.
PhysicalMethods in Chemistry - R.S. Drago, Saunders college.
Introductionto Molecular Spectroscopy - G.M. Barrow l\rccraw
Hii .

Easic P.inciples of Spectroscopy - R. Chang, Mccraw Hill.
Theoryand Applications of UV Spectfoscopy - H.H. Jaffeand l\4.

Orchin, IBH-Oxford.
Introduction to Photo-electron Spectroscopy - PK. Ghpsh, johi
Wiley.
Introduction to Magnetic Resonance -A Caningbn and A.D.
I\raclachalan. Haroer& Row

Computer Books Suggestod:
Computersand Cor_nmon Sense - R. HuntandJ. Shelley, Prentice
Hall.
Computational chemistry - A.C. Noms.
Mjcrocomputer Quantum l\4echanics -J.P Kilingbeck, A lam
tiuget
ComputerProgramming in Fortran lV-V Rajaraman, Prentice Hall.
An Introduction to DigitalComputer Design -V Raja€man and
T. Radhakrishnan. Prentice Hall.

Eooks for MathomaUc5 forChembt3
The Chemistry Mathematics Book- E. Steiner, Oxford University
Prcss.
Mathematics for Chemistry - Doggeft and Sutcliffe, Long nan.
Mathematical Preparation for Physical Chemistry - F. Diniels,
Mc€rawHill-
ChemicalMathematics - D.i[. Hirst, Longman.
Applied Mathematics for Physical Chemistry - J.R. Banainte,
Prentice Hall.

6- Basis Mathematics forChemists - Tebbltt;'Wiley.

Eooks tor Elology for Ch€ml3ts:
1- Principles of Biochemistry - A.L. Lehninger, Worth Pubi shers.
2, Biochemistry - L. Stryer, WH. Freeman.
3- Bbchemisfy - J. Oavid Rawn, Neil Patterson.
4- Biochemistry - Voet and voet, john Wiley.
5- Ou0ines of Biochemistry - E.E. Conn and PK Stumpf, lohn Wilet

Applied Electro Spectoscopy icr chemical Analysis Ed. H.

....'....J€-
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OURSE - I INORGANIC CHEMISTRYLA
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1. Qualitalive of mixture containing eightradicals includ
some less com etal ions fiom among the following by commo
method (preferabl

Easic radicals -

Cu, Cd, Bi, As, Sb, Sn, Fe, Al, Cr, Zn, Mn, Co, Ni, 8a
NH4, Ce, Th. Zr W Te, Ti, Mo, U, V Be, Li, Arr,

Carbonate. Sulphate, Sulphite, Nihite. Acetate, Ftuoride, Ch
r;de, Eromrde, lodide, Nrtrate, Sulphate, Borate, Oxalate. Pho
Sil jcate, Thiosulphate, Ferocyanide, Ferf icyanide, Chromate, Arseni
Arsenate, Permanganate.

2. Quantitatlve Analysis - Involvihg hvo ofthe following in ores
alloys or mixtu€ in solution -one byVolumetdc and other by Gravimetd
method Ag Cu, Fe, Cr, Mn, Ni, Zn, Ba, Ca, Wg, Chloride, Sulphate.

3. Estimation ot:.

iFtr'*(Et)wr€nrq 19

E-A"ar- *..""ar"t,".
Oxiratjon : Adipic acid by chromic acid, oxidation of cyclohexanol.' .G4lnard s rcaction : Triphenyl methanolfrom Benzoicacid
Ahol condensation ; Dibenzalacetone from Benzaldehyde

Sandmeyerreaction : p-chloro Toluene from Toluidine
.F iedie Craft'sreaction : p-Benzoyl propanoic acid from succinic

' alldride and Benzene' 
Aromatic electrophilic substjtu$on : Fnitro aniline from p-bromo

.aa|e.
Products may be characterised by Spectraltechniques.

3. Quantitativeanalysis:
Determinatjon of the perceniage number of hydroxyl groups by

atyhion method.

Estimation of amine/phenols using Bromate Bromide method or
Acetyiation melhod.

Estjmation of Caronyl group by hydrazone method.

Estimation of Glycine by titration.

- Oetermlnatronof equivalentweightof caboxyllccompounds.
Estimation of carboxylgroup by titration/Silver salt method.

(]bbs equation)

Plralo Equilib,ia,
(i) Determination ofcongruent composition and temperature ofa

tinary system (e.9. dip.henylamin benzophenone system)

(ii) Deternination of glass transition temperature of a given salt
(e.9. CaCl 2) conductometrically.

(iii) To construct the phase diagftm lor throe componentsystem
(e.9., chloroform-acetic acid-water).

Chemical Kinetics:
(i) Determination of the etfect of (a) Change of temperature (b)

Changeofconcentration of reactants and catalyst and (c) lonie strength
ot the media on the velocity constant of hydrolysis of a este/ionic reac-
tioos.

semimicrc)

Ag, Pb, Hg,
Sr, Ca, Mg, Na, K,

Acid radical6 -

(i) VO (acac),
(iii) Natc(NH3xscN)J

(ii) cis-K Ic(c,q), (H,o),1
(iv) Mn(acac),

(a) Phosphoricacid in cdmmercialorthophospholc acid (b) E

acid in Borax (c) Ammonium ion in ammonium salt (d).MnO2 in P
lusite (e) Available chlorine in bleaching powder (f) H,O, in
sample.

4. Preparation of selected inorganic compounds and study oftheia
pfope.tjes by various methods including lR, Electronic spectra, Mossbaur,
ESR spectra and Magnetic susceptibility etc.

M |!lFe(c,q).1 (vi) Pressiar Blue, Thumbull's Blue
(vii) tco(NHr[tco(Nq)J (viiDHstco(scNl]
(ix) IN(NHJJCI (x) Ni(dms)
(rD Icu(NH3USorH,O

liquid and one solid) using TLCand column chromatography, Chemical
testlR spectra may be used for lunctional group identification.

2, Organic synthesls -
Acetylation: ot C hloresterol and separation of holesteryl acetate

MISTRY - M.SC. PREVIOUS
Y COURSEJII PHYSICAI- CHEMISTRY

, To study suiface tension - concent ation Relationship forsolutions

EMISTRY - M.Sc. previous

OURSE-II - ORGANIC CHEMISTRY
L Qualitatlve4nalysis-

Separation p&ification and identiicatjon of binary mixture (one

t.
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. (ii) Determin€tion ofthe velocity constant of hydrotysis ofan ester/
ronrc rcact@n in micellar media

(iii) Determinatjon ofthe rate constant fo. the oxidation of iodide
ions by hydrcgen peroxide studyjng the kinetics as as an iodine cb;i
rcaqton.

. . . 
(iv) Flowing clock reactions (Rer Experiments in physic€tchem-

rsrry oy snowmaker)
(v) Determination ofthe primary salt efiect on the kinetics of ionic

reactions and testing of the Bronsted relationship (iodide ion is oxidised
bypersulphate ion) N ^(vi) Oscillatory re'action V l

Solutions: /-
(i) 0elermination of motecutaf weight of non-volatite and non€tec_

t.olyte/electrolyte by crysocopic method and to determine the activity
coefi fi cient of an electrolyte.

. (ii) Determinatjon ofthe degree ofdissociat on ofweek electrolytb
and to study the deviation from ideal behaviour that Occurs with a strong
electrolyte.

A-Conductometry
(i) Determination of the velocity consiant, orderofthe reaclion and

ehergy of activatton for saponifcation of ethyl acetate by sodium hydrox_
|oe COnduCtometric€llv

, . . 
(ii) Dete.minati;n !f solutitjty and sotutitity product of sparingty

soluble salts (eg. PbSO4' BaSO4) conductometrica y.

. (iii) Determination of the strength of strong anct weak acids in a
gven mDture conductometrically.

(iv) To study the etfect of solvent on the conductance ofAqNO-/
acetic acid and to Determine the degree of dissociation and equrlibriu;
conslant in different sotvents and in their mixtures (D|\4SO, DI\IG, diox_
ane.', acetone, wate4 and to test the validityofDeby+Huckel_Onsager
meotu-

(v) Determination ofthe activity coefficient of zjnc ions jd the solu-
tion of 0.002 M zinc sulphate using Debye Huckel's liniting law
B. PotsnflomotrylpH metry

(i) Oeterminatjon of strengths of halides in a mixture Ootentiometd-
cally

(ii) Determination of the vatency of mercurous ions pdtentiometri_
cally.

(iii) Determination of the strength of Strong and weak acids given

ii*ture using a potentiometer/pH metel.
(iv) Detennination of temperature dependence of EM F ofa cell.
(v) Determination of the formatron @nstant of silver-ammonia com-

plex and stoichilometry of the complex potentiomerically.

(vi) Acid-base tjtration in a non-aqu@us media using a pH meter
(vji) Determination of activity and activity coefificient of electro-

ItGs.
(viii) Determination ot the dissociation constant of ac€tic acid in

DSO, DMF, acetone and dioxane by tit.ating it with KOH.
(ix) Determination ofthe dissociation constant of monobasiddiba-

s- acid by Albe.i-Se4eant method.

(x) Determination of thermodynamic constant A,AG, AS and dH
ft.lhe reaction by e.m.f. method.

zFH,sq =znsoi+2H
Polarlmetty:

(i) Determination of rate constant for hyd rolysis/inversion of sugar
uirg a poladmeter

(ii) Enzyme kinetics - inve6ion of sucrose.

CHEMISTRY-M.Sc. Previous LABoRA URSE- IV
AI{ALYTICAL CHEMISTRY (INSTRUM ON AND

COMPUTERSI

LErcranalysis & Statistlcal data anatygl3
grq, types ot enors, minimazation ot enors, mininy2ation of anors sta-
IG be€trnent for enor analysis - Standard
dri&lvbtion, Linear Leastsquares. callbration ofvolumet ic appara-

t|q buettes, pipette,standard flask, weight box etc.

zgumetdc analysla
Basis principles. Oetermination of iodine and saponifaction values

d d sample. Determination of Do, coD, BoD, Hardness O' water
3AEl6.
3. Gravlm€tdcanalyala

Detennination of meial ions eg. Na, Cu etc. by gEvimetric metlF
G usiE organic precipitants such as dimethyglyorime, dithizone, 8-

llddtg uinoline, etc.

afuognphy' 
S€paiation ofcations and anions by-

(a) Paperchromatography (b) Column chromatography

5,Fl| qlEyrgotontlometry : Oetermination of strength of acids etc.



gq. vs. rt,

6. Flame photomotry/AA/Fl Polorimetry
Determination olcatio /anions and metal,ion.',, e.g.Na',

2-, NO2-,

ira{EDGFnF

Ni, Cu, Zn, etc. K, Ca2',
7. Spect.ophotometry

8.

2.

3.

4.

7.

Brdnch
Inorganrc
Organic
Physical
Analytical

fia Dulatlon
10 hours

Ma

50
50
50
50

5hours
5 hours
5 hoursVerificat;on of Beer-|fambert Law Molar absorptivity calcu

plotting graph to obtain h inax'etc. Effect of pH in aqueous colou 25hou.s
systems. Determination of metal ions, e.g. Fe, Cu, Zn, Pb, etc. 2 nal ma*s willbe awarded by Extemal Examiner jn
ino.ganic reagent like SCN and organic chelating agent like dith the lnternal Examinet
cufenon, 8-hydroryquinoline, etc. in aqueous/organic phase in the 3- Marks for Ex-students aregiven m parentheses.

Tota

ence of su rface active agents.

8. Nsphelometry/Turbidimetry
Determination of chloride, sulphate, phosphate. turbidity, etc.

9. Application ofcomputera in chemlstry
as specified in theory paper in Sect. ll(a)

BookaSuggestod:
1. Vogel's Textbook ofQuantitative Analysis, revised, J. Bassett,

R.C. Denney, G.H. Jefferyand J. Mentham, ELBS

Synthesis and Characterization of inorganic Compounds, N.L.
Jolly, Prentice Hall.
Experimentsand Tichniques in O.ganic Chemistry D. Pasto,
Johnson and M: Milet Prentice Hall.

l\,,lacroscale and Microscale Organic Experiments, K.L.
Williamson. D.C. Health.

Systematic Qualitative Organic Analysis, H. Middleton, Ed wa
Amold.
Handbook of Organic Analysis - qualiiative and Quantitati'e, H.
Clark, EdwardAmold.
Vogel's Textbook of Practical Organic Chemistry A.R. Tatchell,
john Wiley.

PracticaLPhysical Chemistry A.M. James and F.E. Prichard
'LOngman.

9. Findley's Practical Physical Chemistry B.P Levift, Longman.
10. Experimental Physical Chemistry R.C. Das and B. Beher Tala

McGrawHill.
InatJuctions to Pracllcal Ex.miners In Chemlstly:
1. The Board of Examiners - one externaland one antemalfor

ffiGANIC CHEMISTRY
(a! Oualitative analysis of mixtufe containing not more than 8

bt'semi-micro method only. 16 (20) marks

Gl QuantitativeAnalysis (irvolving separation) ofa solution con-
2 lt|etals, one ofthese is to be determined gravimetrically and the

(c)

{d}

Viva voce and manipulation

Sessional

Two stage prepa.atjon.

Viva-voce and manipulation

Sessional

14 (10) ma*s
10 (10) marks

10 (-) marks

Toaal matks

' ' Gf Deduct one marks for each radical wrongly reported (No
marks).

Fl G|avimetdc - enor upb 1olo ofthe bue value, award tullma*s
l(lltl For each additional enor of 0.20%, deduct 1 mark.

&) Volumetrii - error upto 1.5%, award fullmarks i-e.7(10). For

dilb.|alefiorof 0.20%, deduct 1, mark.
(NGANIC CHEMISTRY

ts) Qualitative analysis of mixture containing tlvo organic
18(23) marks

12(17) marks

10(10) marks

10(-) ma&s

Tel 50(50) marks

of ila,ks:
(a) Separation ofmixture 5(6) marks- names ofcompounds 3(4)

b using corect method and writting systematic procedurc of
ofeach compound 10(13) marks.

p)
(c)

tst

branch -Willmeetto decidethe exercises and other matterin con
tion with the conduc{ ot Practical examinations.

\ .z--

O) First stage 5(7) marks, Seaond stage 7(10) marks.
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PHYSICAL

(c) Sessional

Total
AS far as possible all the exercises, as laid down in th-e

be set. fhescale of ma.king will be deterined by examiners in
dance with the naturc ofexercise.
4. INSTRUMENTAL/ANALYTICALCHEMISTRY:

(a) Two exercises at leastbne ofthese willbe based on I
mental Analysis.

(b) Viva voce and manipulation
30(40)marks

10(10)(c) Sessional '10(-) marks

50
As far as possible allthe exercises, as taidaown in the

may be set The scale of mafting will be determined by the examiners
accordance with the nature of exercise.
EXAMINER,s REPORIl

(a) One Practical
(b) Wa vocb and

Extemal g\aminer should send report on the conduc{ of
tion giving the commertts on following poirds.
Standard and performance of examineea
Experimental wo.k done by students during b academic sess
in the context of prescribed syllabi.
Laboratory facililies.
Suggestions, if any.

BOO
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