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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER |
PAPER —|
INQRGANIC CHEMISTRY

UNIT-

- Sterecchemistry and Bonding in. Main group.Gompotnds — VSEPR theory, Walsh Diagram
“(Trirand Pentatonic:Moteciles) dw = pri:bends, bert rele and energetic of hybridisation,

some Slm ple reaction of covalently bonded, molecules.

LINIT-]I

Metat Ligand Bonding — Limltatlnn of Crystal field Theory, Maolecular orbital theory,
octahedral, Tetrahedral and square planar complexes. T Bonding & molecular orbital
theory. :

UNIT-H
Electronic spectra of transifion metal complexes — Energy levels in an atom, coupling of
orbital angular momentum, determination of ground state term, derivation of ferm symbols.

. Eledtronic spéctra of ‘Transition meatal complexes, Orgel and Tanabe sugano-diagrams for
Transition metal compiexes :

UNET-IV
a. Magnetic Propertles of transition. metal complexes- Anomalous magnetlc moment
Magnetic Exchange cougling and spin crossover, charge transfer spectra.
b. Symmetry and Matrix representation- Symmetry Element & Symmetry operation, point
- Symmetry Group, ~schoenflies symbols Matrix Representation  of Symmetry
-Oper‘ﬁﬂ‘@ns, Multf;;ﬂlcatlgn Table. :

"uNiT-V

Graup Thenry iy Ghemstw— ‘Definition cf gmup Suhgmup, relation between orders of a
finite group and ifs sub group. Conjugate relation and. classes, reducible & ireducible
representations {Representation for Cn, Cnv, Cnh, Dnv, Dnh etc. Groups to be worked
out- exphcﬂly)

Books Suggested—
1. Group Theory - Bhattacharya
2. Advance Inorganic Chemisiry — F.A, Co:ton and Wilkinson: John Wiley.
3. ingrganic Chemistry — J.E. Huhey Harpes & Raw
4. Chémistry of the elernents — N.N. Greanwocd & A Eamshow Pergamon.
5. Inarganic Electronic Spectroscopy — A.B.P. Lever, Elsevier.
6. Magheto Chemistry — R.L. Carlin Springer Verlag,
7. Comprehensive Co-ondination Chemistry, G. Wikinson R.D. Gillar's and J.A.

Mccleverty Pergaman.
Chemistry Applications of Group Theory — F.A, Cotton,

bt
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-I
PAPER -ii
ORGANIC CHEMISTRY, STEREQOCHEMISTRY & PERICYCLIC REACTION

UNIT- |

. Reaction . Intermédiates: Generation, -structure, stability and reactivity of carbocations,
carbanigfis} fré€ radicals, carbenes, nitrenes, and benzynes. “Application of NMR in
detection of carbocalions, : '

Nature of Bonding in Organic Molecules: Delocalized chemical bonding, conjugation,
cross conjugation, rescndnce, hyperconjugalion, bonding in fullerenes, tautornerism.
Aromalicity in.benzénoid and non-benzenoid compounds, alternant. and. non-altetnant
hydrodarbions, ‘Huckel's ‘rule, energy levei of L molecutar orbitals, "annulénes, hemo-

aromaticity, PMO approach.

UNIT- I e
Stefeochemistry: Confarimational  analysis ~ of oycloatkanes, decalins, “effect. of
confamaation - on. reactitity, . conformation of “sugars, steric strain. due. fo unavaidable

‘erowding Elerents: of syrimetry, chirality, molecules With more than -one thitsl centre.,

threo and " eryihfo Isomers, metheds of resolution, opticalpurity,  erantisiopie: and
digstereetopie- atoms, -groups and faces, stereospecfic and stereo seleclive” sylithesis.
Asymmelric synthiesis, optical activity in the absence of chiral carbon (biphenyls,. alignes
- anﬂ*sgirﬂﬂaﬁﬁaﬂhimwﬂue to.helical shape. Stereo chemistry of the: compoune cantaining
ritfage | B S AR

Sulfbwr dnd phosphiris.

Reactioh Meéhamism: Swucture and Reactivity: Types of mechantsmstypes of

redptions, thermodynamic and kinetic requirements, kinetic arid themdynamic. cantrol,
Hammand's postulate: Patenial energy diagrams, transition states and ‘intgrmesistes,
- mettibdls: ot defermining: machanism, isotope effects. Hammiett equation anid lipsarfrée

ity (SHanSHip; SUbstitysn and réaciion constants -
'Uﬁﬁ'ﬁl“.‘ Lo -

Pericyclic Reactions: Molecular orbital symmetry, frontier orbitals of athyleng 1,3-
butadieris,  1,3,5- hexatriene and allyl system. Classification df perigyclic reactions.
Wood ward:Hoffmann correlation diagrams, FMO and PMO approaelt. -Eleétratyelic
reactions, ..Senrglalony. and  disrotafery  motions, 4n, 4n+2 .and..#llyl. Systems.
Cyeloadditions - arntrafacial arid Suprafacial additions, 40, 4n+2 systems; 242 additior of
ketenes, 1,3 dipelar-cyclo additions ‘anid chelegtiopic reactions. Signya trapig: rearrange-
ments - Suprafacial and.antrafacial shifts of H .sigmatropic shifts invaling saron foieties
33 and 55- Sigmatropic - -rearrangements, Claisen, Cdpe  and’ Aza-Cope
rearrangements.Fluxional tautomerism, Ene reaction. S

N o 0 e e e e e oo e

Molecular rearrangement: Genéral mechanistic approach to molecular rearrangement
reactions, carbocation rearrangement- migratory aptitude and memory effects. Brief study
of following rearrangerent reactions. Favoroskii, Baeyer-Villigers oxidation, Stark enamine
reagtion, Shapiro reaction, Sommelet rearrangement, wittig's rearrangement, Grovenstein-
Zimmerman rearangement.

Books Suggested:

1. Advanced Organic Chemistry - Reaction Mechanism and Structure, Jerry March, John
Wiley. : -
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SEMESTER SYLLABUS
M.Sec. CHEMISTRY

Advanced QOrganic Chemistry - F.A. Carey and R K. Sundberg, Plenum.

. A Guide Book to Mechanism in Grganic Chem:stry Peter Syke longman.
Orgamc Chemistry - R.T. M-:;msqn angd R M. Bnyed F'rent_nre - Hall.

. Modern Organic Reactions - H.Q. House, Benzamic.

- Principles of-Oigartic Synthesm R:P.C. Narman and J. M Coxon BlackJe
Atae_jf@mr@anﬂﬂﬂrefe"smanaf o - -
&: Reticyglic Réaction - &M: Mukherjt

9. Reaction Mechanism in quamc Chemisiry - S.M. Mukherji and 5.P. Singh
Macmitan,

10. Stereochmistry of Grganlc campounds - D. Nasipuri New age International.
11, Sterochemistry of Crganic Compounds - P.S, Kalsi, New Age International.

'wmm-nmgx.:
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER- !
PAPER - [l
PHYSICAL CHEMISTRY- !

UNIT- { Quantum Chemistry: _
Introduction.in. Exact Quantum Mechanical Resylt:.The Schrodinger equation and the

poktitates of qiiantum midchanics -Discussion of solution of the ‘Schrédinger squation to-
some model syslems, viz. particle in a box, the harmenic asciflatdr; the rigid-rotor, the
hydragen atom. : ' ' oo
Appro:gimate methods: The various thecrems, linear variation principle. Perturbation
theory (first.crder. and non - degenerate). Application of variation methad and-pertiirbation
theory tothe -Helium atom, , _ o o .
Anguiar ‘Momentum: Qrdinary angular momentum, generalized angular momentum,
- Eigen-funetions for-anguiar mementum, Eigenvaiue -of angular-mementum; -operator using
ladder operators, addition of angular momenta, spin anti-symmetry and Pauli Exclusion
Principle. :

UNIT-H Atomie Chemistry; .
Electronic Structure of Atoms: Electronic configuration, Russell — baunders term and

coupling scheme.: Slater — Condon parameters, term ‘'separation energies of -
p eanfigutation, term separation energies for d° configurations, magnetic effects: spin —

orhital coupling and. Zeeman splitting, introduction to the methed of sélf- consistent field,
the ¥idal theofem. . -

Mglecular Orbital Theory: Huckel theory conjugated system, bond order and charge
density calculations. Appfications to ethylene, butadiene, cyclopropenyl radical,
Gyclobutadiene etc. infroduction to extended Hucket theary.

UNIT- Il Chemical Bynamics: _ :
Methods of determining rate laws, collision thecry of reaction rates, steric factor, activated
complex theory, Arrhenius equation and the activated comgilex theory, ionic réactions,
kinetic salt effects, steady state kinetics, kinetic and thermodynanic conitrol of reactions,
treatment of unimolecular reactions. DBynamic chain (hydrogen-bromine reaction,
pyrolysis of acetaldehyde, decomposition of ethane), pholochemical, {(hydrogen-bromine
and hydrogen-chlorine reactions) and oscillatory reactions (Bekeusov - Zhabofinsky
reaction), homogeneous catalysis, kinetics of enzyme reactions, general-features. of fast
reactions, study of fast reactions by flow method, retaxation methaod, flash photolysis and
nuclear magnetic - resonance methed, Dynamics of malecular motions, probhing the
transition state, dynamics of barrier less chemical reactions in solution, dynamics of
unimolecular reactions {Lindemann-Hinshelwood and Rice- Ramsperger-Kassel-Marcis
[RRKM] theories of unimolecular reactions).

UNIT- IV Surface Chemistry:

- Adsorptien: Surface-tension;-capillary action, pressure difference across curved- surface -

(Laplace equation), vapour pressurc of droplets (Calvin equation), and Gibbs adsorption
isotherm, estimation of surface area (BET equation), surface film on liquids (Electro-
Kinetic phenomenon}, catalytic activity of surfaces.
Micelles: Surface active agents, classification of surface active agents, micellization,
hydrophobic interaction, critical micellar concentration {CMG), factor affecting the CMC of
surfactants, counter ions binding to micelles, thermodynamics of micsilization — phase
separation and mass action madels, solubilization, micro emulsion, reverse micelies.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

UNIT- V

Macromolecules: Palymer- definition, types of polymers, electrically conducting, fire
resistant, liquid crystal polymers, kinelic of polymerization, mechanism of polymerization.
Molecular mass, rumber and mass average mefecular mass, moelecular mass
determination(esmometry, viscometry, diffusion and light scattering method),
.bedlmenialmn chd:n conﬁgurahon af macro moiecuies calculatlon of vanuus cham

sh‘t.lcturé‘s

Baoks Suggested

Physical Chemistiy, P. W, Atkins, ELBS.,

introdtiction to Quantum Chemistry; A, K. Chandra, Tata McGraw Hill.
Quantum Chemistry; Ira. N. Levine, Prentice Hall.

Coulson’s Valence; R, Mc Weeny, ELBS.

Migelles Theoretical and Appfiad Aspects; V. Morai, Plenum.

IntredUction to Polymer Science; V. R. Gowarikar N. V. Vishwanathan and J.
Stidhar, Wiley Easterr. -
Phys‘lcat Chiemistry of Surface; A. W. Anderson and A. Gast, Wiley.

Surfdces; Go-Altard and C.Barnes, Oxford Univ. press.

. Introduétion to Sofid state physics. Kittel, Wiley.

U Crystal structure determination; W. Clegq, Oxford University Press.

il

peoN
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER |
PAPER — IV '
SPECTROSCOPY AND MAT._HMATIQSFBIOLOGY FOR CHEMISTS
_ SECTION- A : :
UNIT-] :
spectroscopy

Unifying Principles: Eleciromagnetic radiatiod: intéraétion of Electromagnetic radiztion
with matter, absorption, emission, transmission, reflection, refraction, dispersion,
polarisation and scattering. Uncertainty relation and Natural kne: width, and:naturat line
broadening. Transition Probability, results of the time dependent: perturbation theory,
transition moment. Selection rules, intensity of : speciral :lines, Bom-<Oppenhaimer
approximation, Rotational, Vibrational and Electronic Energy L-evéls. . -

Microwave Spectroscopy: Gl_a_ssiﬁc,atig)ﬁ_@féhﬂqigﬁql_ea&?ﬂgid:;-_r;dtﬂrff’gpdezi:;efﬁeﬁt-iof isctopic
substitution on fhe lransition fréquencies, _I‘rité',ns_mgs;?fnﬂhéﬁg{d:.‘rétpf. Stark effect, Nuclear

i

and Blectron spin’'intéraction . VNIRRT
Raman Spectrosgopy: Classical & Quantum Fhesres of Raman Effect, Pure: ratational,

vibrationat & “vibration! rofatiorial - Raman. Specie;” Selaetion: rilos “Métual: exelusion
Principle, Resonance Raman Spegiroscopy; Caharent; Antistokes; Raman Spectroscopy
UNIT- I - ' o _
Vibrational Spectroscopy: infrared Spectroscopy - Review of linear harmenic
esciflator, vibrational energies of diatomic mélecutes, Zero point energy, force constant
and bond sirengths anhormenicity, morse potential energy diagram, vibrational, rotation
spectroscopy. P.Q.R. branches. Breakdown of eppenheimer appraXimation. Vibration of
poly atomic molecules. Selection rules, normal modes of vibration, group frequencies
overtanes hotbands factors affesting the-band positions and inlensities for iR regian.

SECTION- B
MATHEMATICS FOR CHEMISTS

{For Students' without Mathematics in B.Sc.)
UNIT- v . ' '
Vector and Matrix Algebra
Vectors: - Vector dot, cross and triple products etc. The gradient divergence and curl.
Vector calculus, gauss Thearém divergence Thearem etc.
Magrix Algebra: - Adaition and Multiplication, lnverse, adjoint and transpose of matrices.
Special matrices. (Symmetric, Skew symmetric; diagonal, unitary etc.) And their
properties, matrix eguation, Hormogeneous, Nan tlomogeneoys linear equations. )
Differential Calculus: Functions, contiriuity. and differentiability rules for differentiation,
Applications of differential caiculus. Including maxima and minima. Exact & Inexact
differentials with their Agplication to thermodynamics properties. Integral caleulus, basic
Rules for Integration, integration by parts, parlial fraction and substifulion. Reduction
-formulae, Appiieations ofintegral-caleulos. Functions of sevetal variablegs, 7 T T

UNIT-V

Elementary differential equations: Variables-Separable * and  Exacl First-order,
differential equation, homaogeneous, Exact and linear equation. Applications to Chermical
Kinetics, Secular Equilibrium quantum chemistry.

Permutation and Probability: Permutations and combinations, probability and probahility
thearem, probability curves, average, rool mean square and most probable errors,
examples from kinetic theory of gases. : -
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

. OR
SECTION- B
BIOLOGY FOR CHEMISTS
UNIT- IV
Cell Structure. and. Functmns Structure of prekaryonc and eutcaryatlc cells dntercellular
’ organeﬂes i thisir. flingtions: Companson of “Ptant i animal cellss Gvarview of
me{aballc proqesses— calabohsrn and anabollsm ) ATF’-- CFha -k at@‘gical Energy

systems Inimductlon to bio molecutes bUJEdmg blﬂcks afBze-macromnlccules
Carbohydrates: Conformation of mone-saccharides, strutrture and Tunt;tlmn Of lmportant
dervatives of monesaccharide. Like glyccmdes-{{eaxy sdgar miyomasitor A '
disaccharides and polysaccharides strilctiral. F‘Eﬂy ‘sacchandas celliivse: and+ cmtm_
Storaga polysaccharides starch and glycager: Cérbﬁmrdraie 0f gl}«en»}pmtéﬁ'u "and
glyeolipids. Rele of sugar in biclogical recognition: Blsod-giotip substarices:? Astoric Rbid,
Carbohydrate metabolism, Krebs cycle, Glycolysis, Glycogenesis agd Glycogenalysis,
Gluconéogenesis, pentase phosphate pathway.

UNIT-V :
Lipids: Fatty —agids, essential fally acids, structure and fumction . of triglycerals
glycerophospholipids, Sphingolipids cholesterol, bite acids, pms!aaglandms Jipoprofeins-
composition and fuhction role in atherosclerosis. Properties of. [:ptct aggregates miceltes
buayaps Ltpasa‘me.s and their -possible blologlcal funstmns, Bmlogmat membranes ﬂuzd
-mesa;c mod,ei af membrane spectra 1f£;UId metabousm B- Omdatmn af fﬂtty amds

pppitdes ﬁtmlnc Acid sequam:mg, secnndary stmcture of pmtems fomes respens&bie for
holding of secondary structure., o-fiefix, B-sheets super sedendary- stnicture, tripste-hetix
strusture of cellagen, Tertiary struéture of prefein folding. and domain structyre.
Quatemaryshucture Amirio Acid metabolism, degradation and blmsynthesls of Aiitio
acid. Sequence determination. Chemistry of Oxytocin and tryptophiane releasmg
hormones (TRH)

Mucigic Agid: Puring, Pyrimidine, bases of Mucleic acid, base pairing, via H-bonding,
structure of Ribo Nuclaic Acid {RNA) & D.N.A. deoxy ribonucleic acid, deuble helix model
of DNA and forees respensible for holding at chéemical and Enzymatic Hydrolysis of
Nucleic Acid. The Chemical bases of heredity, an overview of replication of DNA.
Transcrption, translationr and geonetic code, chemical synthesis of mono and
Trinucleosides.

Book Suggested for Spectroscopy :
1. Medern Spectroscopy - J.M. Haollas Hohnwiley.
2. Applied Electron Speclroscopy for Chemical Analysis Ed. H. Windowi and F.L. Ho
Willey interscience.
3. NMR, NQR, ESR and mosskaure spectroscopy in Inorganic chemistry :- RV, Parish,
EHis Harwood.
4. Physical Method in Chemistry - R.S. {rago, Saunders College.
5. Introduction to Malecular Spectrescopy - G.M. Barrow, Mograw Hill.
~ 6. Basic Principle of Spectroscopy- R. Chang Mcgraw Hill.
7. Theory and Application of Uv Spectroscopy H.H. Jaffe, and M. Qrchin, 1BH Oxford.
8. Introduction to Photo electron spectroscopy P.K. Ghosh John Wiley.

www.snpv.ac.in




SEMESTER SYLLABUS
M.Sc. CHEMISTRY

9. Introduction to magnetic Rc,sonance A Carrington and A.D. Maclachalan Harper &

Row. Lo LT h
0. H.Kaur, Spectroscopy, Wl!ay '

Books: Mathematics:for. chemists:.: . ..;x 1.

1. The Chemistry Mathematics Book: EStemer Oxford Unwersﬂy Press

2, Mathamalies for Chemistry ~:Baggett: a‘nﬂ_\Sectchffe otagm@n

3. Mathematical preparai:omfarphysr ermjst Z

4. Chemical Mathematics = .M. H'ir._ ORGRTE

5. Applied Mathematics forPhysIEaE' ih ,”-'" Y

6. Basic Mathematics.for: Ghem:sts Tebb‘uttw:}ey

Books —Bmiogy for chemists

1.  Prnciples ofBrachemletry A dl l.;alamnger Wﬁrth Pubjlshers

2. Bimchemistry, L. Stiyer, W H.Freeman::
Bicehemistry, J. Bavid-: Rawn.;blﬁﬂ:f:" ey

3
4, Blgchemlsh'y Veet&‘»’ae' Q}lﬂWi:
9
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER [
LABORATORY COURSE - |
ORGANIC CHEMISTRY

1. Qualitative Analysis:-

Separation, Purification and ldentification of compounds of Binary Mixture, T.L.C. and

Colurnn chromatography. [.R. Specira may be used for furictienal group identification of
"~ compound by suitable derivatives prepara'tldn and’ determlnatmn of thPﬂ' melting points.
2, Organic Synthesis:-
Bromination - Prepration of p:Bromo Aniline frem’ Asetanilide.
Nitration - Prepration of p-Nitro Aniline from Acetanitide
Hofiman Bromide Reaction. Prepration of Anthranilic Acid from Pthallic anhydride.
Aldo!l Condensation - Dibenzal acetone from Bazaldplydp
Sandmeyer Reaction -

» o-Chloro Benzoic Acid from’ Anthranilic: Acict.
= p- Chloro toluene from Toiudine.
6. Friedal Craft Reaction - Benzoyi Pmplomc Acid from Succinic Anhydride and
Benzene.
7. Oxidation - Adipic Acid by Chromic Amd oxidatmn af cyclohexanoi
7. Diazotization:-
= Preparation of methyl orarge from Sulphanitic Amd
»  Phenyl Azo- 1. Naphthot from Aniline, -

8. Preparation of Acridone from N- Phenyl anthranitic acid.
9. Grignard's reaction: Synthesis of tripheny Imethanol fmm Benzmc achd

Note: Two stage preparatson F’reparatlc-n ‘of pure angd. cr]?staltme compound based
‘on any two of abave principals with-corformation ﬂﬁme1tlng pmnt— -
3. Quantitative Analysis:- o
1. Betermination of the percenage or nariber of Hydmxyl grosp in an organlc
compound by Acetylation method.
2. Estimation of Amines/Phendls usmg Bromate - E!romlde Soelution f or Acetylation
method.
Determination of equivalent- weight of carbexylic compound.
Estimation of carboxyl group by tritration /'silver salt-method.”
Eslimation of Carbonyl group by Hydrazone method
6. Estimation of Glycine by titration.
Instruction to Practical Examiners in Chemistry Semester -
1. The Board of Examiners; one external and one internal for each branch will meet to
decide the exercises and other matter in connection with the conduct of practical
axaminations

ok oW

S. No. Lab. Course {branch) © Max. Marks Duration
1. I- Organic Chemistry 100 5 hrs.
2. [i- Analytlcal Chemistry 100 '5 hrs,

2, The distribution of marks is as under. Marks of Ex-students are given in parenthéses.
(2) Qualitative Analysis of mixture containing twa Organic compounds 30 (40) marks

{b} Preparation 10 {15) marks
(c) Estimation 20 {25) marks
(d} Viva voice 20 {20) marks
(c} Sessional 20 {-) marks

Total-100 {100) marks
As far as possible all the exercises as laid down in the syllabus are set. The scale of
marking wilf be determined by examiners in accordance wiih (he nalure of exercises.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEME,STERI
LABGRATEJRY COURSE Il
ANALYTICAL CHEMISTRY

SECTION- A

INSTRUMENTATION-AND COMPUTERS
1. Error Analysis § Statistical:data Analysis:- .

- Ermrors, types of errars, Minimization- of Efror, Staflstlcal freatmem for error an‘ﬂly%ﬁs
standard deviation, Relative standard dewailon Linear least sguare. Calibration of
volumetric apparatus burrettes. pipstte:;. standard flask, weight-box e,

2. Volumetric Analysis:-
Basic Principles, determination of tg and sappnification values of oil sample
determination of DO, COD, BOD, Hardness Uf water samples

3. Chromatography:-
Separation of Catlons. and- anions- by{A) Pa;aer Chramatography, (B) Column
Chromatography.

e

' S’EGTI'GN' B
4. pH Metry / Potentiomety /- Candyctometny fiteation :-
Determination of strength of acid etc.
5. Flame Photometry /. AASIFINCQ%&nmetF}! =

Determination of Cations ! ‘anions and’ meta; !ons eg Na K Ca:2+ 5042' NQ.,, Fe,

2:
Mo, Ni ,Cu, Zn etc.
6. Spectro Photometry :- '
Verification of Beer - Lambert Law. Molar. Absorplivity calcutation, - Plotting.-.graph to

" obtain I"max etc. effect: ﬂf pH |n aqueoﬁaﬁﬂlaured s}ﬁ‘atem De{ermlnatzon mf metat ions
€g. Fe, Cu, Zn, Ph gfc

7. Nephelometry { Turbldlmetry Determsnatgun of ch[onne smiphate phosphate turbidity
efc.

8. Application of Computer in. Chemlstry As Specired e Theary paper in. sectlon E{A)

For Lab, Course -Ii (Anaiylzcal Chem:stry}

{2jTwo practical exercise (one fr@m sach section) 60 (80) marks
{atleast one of these will be hased.an instrumental analys'ls) _ .

{b) Viva voice R 20 (20) marks

{c) Sessional o 20 (-) marks

Total- 100 (100) marks
As Tar as possible all the exercises as Iau:l down.in the syllabus are set. The scale of
marking will be determined by examiners i acmrdance with the nature of exercises.
Sesstanal marks will be awarded by Extemal E:-cammer in consultation with the mtemal
.. Examiner . - R s e L s e
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-I
PAPER -1
INORGANIC CHEMISTRY

Note: - Two questions will be asked from each Unit and student will have the chmce to
attempt Hny one question from each un}t oo

B

Unit- 1 ' ' '

metal ligand Equilibrium in solution: - StEp wisé & overall formation canstants and their
interaction, irends in step wise formation constants; factors affacting the stability of Metat
Complexes with reference to nature of metal ion and tigand.

Unit- 2 :
Reaction mechanism of transition metal complexes Energy profile of a reaction,
reactivity of metdl complexes Inen and labile cﬂmplexes Klnetrc appllcatlon of \raience

Ilgand bond cleavage, substﬂutmn reacﬁons i strua‘rb plefﬂar cmmp!exes The trans
éffeat.

Unit- 3

Meétal Comploxes: o
(A} Mechanism of the substitutien -reaclion, Rédex r&a'.:tions Electn::-n transfer
reactions, mechanism of oné slectran tidnsfer reacﬁ?an '
(B) Metal Clusters- Higherboranes - ,carboranes, metaf!oboréanes and
metaflocarboranos, Metal carbonyl.

Unlt- ' ' '

(A) Metal Carboniyls, Structure and - bonding, wbramna! spech‘a of met&l carbonyls for
bending and structural elucidation, important readlions. of - metal carbonyls.

(B} MNitrosyl :- Preparation, bendmg, structiire & |mpurtant reactions’ of transition metal
nitrosyl, dinitrogen complexes, terliary phosptine as Ilgand :

Unit- 5

Isopoly and Heteropoly Acid & salt: Isqpoly acids of transition metals Mo, W.V, Nb ,
Ta.

Heteropoly acids and salt of Mo, W, Structure of heteropoly acids

Books Suggested:-

Advanccd Inorganlc chemistry F.A. Cgtton and Wllkmson John Wiley.

Chemistry of the elements N. N, Greenwdodfs A Earrfshaw Pergamon.

Inorganic Electronic Speciréscopy — AB: F’ Liever; Eidavier

Magnetochemistry - R.L. Carlin, Springer Verlag: _
Comprehensive Co-ordination Chémistry &. Wilkinson, R.D. Gillars and J.A.
McCleverly Pergaman. '

Chemistry Applicalions of Group Theory - F.A. Cotton.

. Group Theory: - Bhattacharya.
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SEMESTER SYLLABUS
M.Sc. CHEMISTHY

SEMESTER 1l
PAPER - 11
ORGANIC CHEMISTRY
{REACTION MECHANISM)
UNIT- I
Electrophilic suhstitution reactions:- | =
~Aliphatic~ electrophilic- subshtutmn - Bmmolecu!ear mechamsm SE‘L“ SH and
3E; mechanism, electrophilic substitution accompanied by double bond shifts. Effect of
substrates, leaving group and the solyent.polarity on the: raactlwty L
Aromatic electrophilic substitution : The arenium ion raechanism, unentatl{)n and
reactivity, energy profile diagrams. The orthﬂ!para ratlu ipso attack; orientation in ather
ring system. Quanttative freatment of reac:hwty in 5u5bstrat95 and electrophlles
Ditazonium couplmg Gattenﬂann Koch reaction, vilsmeir. reactlon

UNET n. .

Nucteopmllc Substltutmn reagtmns. . ' L '
Aliphatic- nucleophilic subststu_t_iq_r_t. Tha- . Sx2, 8;;1 m;xed SN and Sbf’ and. SE7
mechanism: The; nelghb;purnng graup: meﬂh;amsm nmghtmunng groln ﬁﬂmelpﬁaﬂﬁn by 0
ard (i bonds. The SNimschanism. Nucteophilic substitation at an allylic aiphafic: irigonal
~and at & vinylic carban . Reactivity effects of substrate structure, attacking nucfenph1e

Ieav:-ng group- and reactmn mechum ambldent nucleophlie

UNIT- 11
Free Radical reactions :
Types of free radlcal !‘eactmns Free radlcal subs:ntuﬂon mechamsm mechamsm at an

.........

reactivity. Allyllc halogenatmn (NES} mudatlan of aldahyées to cérboxylm ﬂGIdS auta—
oxidation, coupling of alkynes and. arylatlen nf aromatic campeuni:ls by- diazomum salts,
Sandmeyer reaction. Free radical rearrangément, Hurisdiecker réaction.

UNIT-IV. = ...
{a) Addttlon ta Carl:mn Carbon Multlpie Bonds

.......

Addition to cyclopropane ring. Hydmgenaimn of double and tnple bonds. Hydrogenahm of
Aromatic rings. Hydroborations Michael reaction, epoxrdatlon :

{b) Addition to Garbon-Hetero Multiple: honds '

Mechanism of metal .hydride reduction of saturated and unsaturated carbﬂnyl campounds,
-acids, esters -nitiilés. - Addition --of - Gﬁgrrard's reagents;“org-an&zmc -#nd - arganalithium -
reagents to carbonyl and unsaturated carbenyl comp‘aunds mechanism of dondchsation
reactions invelving .enclates - Aldoi, Knoevenagel Claisen, Mannich, Berzoin, Perkin and
Stabbe reactions, Hydrolysis of ester and amides, Ammonalysis. Df esters.

UNIT-V

Elimination reactions:

The Ej, Es and Ese mechanism and their spectrum, orienlation of double bond. Reactwlly-
effects of substrate structures, altacking base, the leaving group and the medium.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

Books Suggested,

1. Advanced Organic Chemistry - Reaction Mechanism and Structure, Jerry March, John
Wilay.

2. Advanced Organic Chemistry - F A, Carey and R K. Sundberg, Plenum,

3. A Guide Book to Mechanism in Organic Chemistry Peler Sykes- longman.

. 4. Structure and Mechanism in organic chemistry --C K. Ingeld, Cornel! University Press
5. Organic Chemistry - 7. Morrison and R:N. Boyed; Prentice - Hall. o

6. Modemn Organic Reactions H.O. House, Benzamic.

7. Principles of Organic Synthesis - R.P.C. Norman and J.M. Coxon, Blackie

Academic and Profassional.

8, Reaction Mechanism in Organic Chemistry - S, M. Mukherji and S.P, Singh
Macmillan
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-!
PAPER «1lj
PHYSICAL CHEMISTRY
KINETICS & ENERGETICS
UNIT- 1
THERMODYNAMICS: Classical Thermodynamics:. Brief resume. of concepts of laws of
thermodyriamics, freg energy, chemical pofential and entropies. "Partial: mglad properiies, -
partial molar {ree energy, partial molar-volume-and partial malar heat conténit and their
significances. Deterninations of these quantities. Conrept -of fugaeity: and: determination
of fugacity. Non- ideal systermns: Excess funclions for non-ideal: solutions. - Ativity,
Activity coeffi GlE!nt Debye-Huckel theory for activity. coefficient of électralytic sghutians,
determination of ‘activity and activity coefficients, ionic strength. Application of phase rule
to three compenent systemns, second order phase transitions.

UNIT-

Statistical Thermadynamics: Concept of distribution, thermodynamic probability and
muost probable distribution. Ensembie averaging, postulates of ensemble averaging
canomical, grand cananical and microcanonical ensemblas, cofrespending -distribution
laws (using Lagranges methed of undetermined multipliers). Partition functions -
trans!at!enal mtahﬂnal wbmtlonai and elel::tremc partman functleng__ calculattejn uf
Heat capacily behawor of sotids - chernical equiibria and equilibrium constant m,te‘.rms of
partition i‘uniﬁiaﬂs Fermi-Dirac stalistics, distribution law and application {6 metal. ‘Bose-
Einstein statistics. - distribufien taw and application to helium.

Non Equifibrium Thermodynamlcs Thermedynamic criteria for nen-equilibrium states,
en!r@py produgtion -and. entrepy flow, entropy balance equations for diffarent meverﬁtbi*e
processés {e.g. heat flow, chem:cal reaction etc.) iransformations of the generslized
ﬂuxes and. forges, ﬁnn-equmbnum stationary states, phenom&noiagmal ‘equations,

mlcrosmptc reversibility and Onsager's reciprocity refations, electro krﬂﬁ'tlc phenomena,-

diffusien electric condudmn irreversibile thermodynarnics for biclogical systerms, coupled
reactians.

UNIT= ElI

ELECTROCHEMISTRY: Electrochemistry of sciutions, Debye-Huckel-Onsager treatment
and. its extension, ion.soivent interactions, Debye-Huckel Jerum mode. Thermedyraniics
of etectrified interface equations, derivations of eleclro-capiltarity,. Lippmans equations
(surface exsess), methods of determination. Structufe of electiified interfaces. Guoy-
Chapman, Stem, Graham-Devanthan - Mottwalts, Tobin, Bockris, Devanathan models.

Over potentials, exchange current density, denvatlon of Butier-Volmer equahan Tafel
plot. Quaritum aspects of charge transfer at efectrodes- solution interfaces, guantization of
charge transfer, tunneling. Semiconductor interfaces - theory of double layer at
semicanductor, electrolyte soluticn interfaces, structure of doubie Iayer mterfaces Effect
-of light 2 semi-conducter solution inferfaces.- - - e R R

UNIT- IV :
Electro-catalysis - influence of various parameters, Hydrogen electrode. Bio-
electrochemistry, threshcold membrane phenomena, Nemst-Plank equation. Hodges-
Huxley equation, core conductor modeis, elecirocardiograph. Palarography theory, lkovic
equation, half wave potential and its significance, Introduction to corrosion, homogenous
theory, forms of corrosion manitoring and prevention methods.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

UNIT-V

{a} ELECTRON DIFFRACTION-
Scattering inténsity vs. scaltering. angle. Wier! egquation, measurement tec.,hmque
Elucidation. of structure of simple gas phasc motecules. Low energy electron
diffraction and structure of surface. '

o
- N

{bY NEUTR@EJ*BIFFERAB‘EI’IGN- Lo el oL W e
Scettenng -of::ngution: :by: sehd and hquuds magnet:c seatterlng measurement
tedm?ques Elumdatmn of strueture 'of megnehcally ordered-unit-cell..

Book Suggested -

Physieal Chemisfry - P.W.- Atkins, ELBS _ '

" intradiction to.Quantum - Gheémistry - A K. Chandra, Tate MeGraw Hill
Quanitum Chiemistry - lra.NiLeving, Prentice Hall
Coulison's Valence - R. McWeeny, ELBS
Chemical Kientics - K.J. Laidler, McGraw Hill -
Kinatics and mechanlsm ef chem:cai transfem‘natmn A1 Re;ereman and J-P-'cunacese
MoMillam::: .- PERTARN :
Micelles,. Theeretmal and Apphed Aspects - V. Morol,- Plenum
Madern’Eleetrochermistry Vol.tand I - J.GM. Bockris and A:K.N: Reddy, Plenum
Intriduction. of Polymer. Selence - V.R.Gowarikar, N.V.Vishwanathan and J.Sridhar
‘Mley Easter _

Stk =
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SEMESTER SYLLABUS
~ M.Sc, CHEMISTRY

SEMESTER-
PAF’ER —v . ' '
SPECTR{DSCOPY DIFERACTION METHOBS & COMPUTER FOR {}HEMISTS
uNT-i ' o S
...Elegtronic Spectroscnpy - o

~A-Atomite S;iéctrosr;opy : Energy of Atdmlc brbataisﬁ\f&d}qr, Repr.‘eseﬁfatlon of -~

.-mmmen;ra& vector coupling; speetra-of: Hydrogen atarm, -alkalimetal::
= Hldte%u' . ,:ﬁsz‘ct'riasﬁa‘pym < Efprgy levels; Mﬁlecularb?hjiajs""‘J‘Lhi‘igt;m\tansinon
ibrating -progression and georietry of the exciied states, Franck-(}ondon pnnclp[e
_ Eleciremc""pectra of polyatornic, molecules, Emnssann Spectra. ol 5:,&,., el

C F"hnfo "Elgct’ramc Spectroscnpy -Bas:cx pnnmpla_s, If?ﬁérm»a]ﬁcw‘ '_.f'f._ﬁ.,{._:t

e

S.PﬂﬁtrﬂSGG}} - o

gnetsc' .-.ﬁ?}éﬁﬁnﬁe Spectmscapy = .Jgﬁ:&i ol Nuctoar
ration ﬁﬁlﬁlﬁiﬁg: of . maghatlca numlei;Mthfﬁml : -

.5._

ﬁﬁiiji uie chiensioal shift: deshh’[&s
garstant YUY, classification: (ﬁB_ﬂ_

1a: ,asrmd;aas abmst instruments. . L
s-Spin Résonance Spectmscapy- Basic pnncmﬁa Zeta ﬁg‘ftﬁ 5pl‘tbng
“Ejjﬁa' nef_gy degensracy fBEtGFS affecu«ng the g value |sempu; and amsmtapfc

...............................

H @i i \-,-E“"- : cia L ) o L“ i
B ;iimwaa fm'S‘ ctmsgopy T Basm pnnmple of tﬁﬂaﬁ%siﬁr Spg ﬁimswpy

(Pﬁa;, Rﬁfgsgases aﬁd G@}d&ﬁﬁM)‘.ﬂemS chemica‘i & sm‘-ﬁatae AR G.-atian

UH]T- t]i .
x-ray E}tﬁractinn-

Phé,_e prcn‘m_, m’. Iéscnp"hén Elf the proc;edure for an ){-Ray- sfrudfﬂre analysrs
Aﬁéeiute mnﬁgumhon of malecules. _

UNIT- W

Introdustion to computer and Computer Programming in "G"
Computer - Fundamental; - latroduction to Computer argamsahan @peratmg

""Systerﬁ gelsicl I’ntroduchan to' UNIX ‘and Window. Comiiter 1anguages Prihéiple of

programmiing Atg-::-mhm and flow charts.
Programmiing in € :- Structure of a C Programming, constants, vanables aperators
and Expressions, data Input & output, decision making, branchlng and looping
statements arrays, well defined funciions poiriies structure and’ unions, Fdrmiat
statement. Temmination statements. Branching statements such as IF of GO TO
statement. LOGICAL variables. Double precision” variahles. Subsciipted varables
and DIMENSION. DO statement FUNCTION  and SUBROUTINE. COMMON and
DATA statemants. ' o
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

UNIT-V

Programming in Chemistry and use of Computer Programmes.
1. Development of smail computer codes Involving simple formulae in Chernistry such
as Vander waals Equation, pH Titrations, Kinetic. Radicactive Becays. Evaluation of
Lattice Energy and lonic radie secular equation (within Huckel Theory), Elementry.
structliral féatures; such as, bond lenths, bond Angle, -dihedral angles ete. OF
molecdules extracted from a da‘tabase
2. Introduction and use of computer package MS-Word and ExceL Preparation of
graphs and Charts.

Book Suggested for Spectroscopy
1. Mdderni’ Spectrﬁ’scepy J:M. Hollas Hohmwiley.
2. Applied-Electron Speciroscopy for Chemical Analysis Ed. H. Windowi “md F.L Ho
Willey interscience.
3, NMR, NGR; - ESR and messbaure spectroscopy in lnarganic chemsstry - RV,
Parish, Ellis Harwood.
4. Physical Method in Chemistry - R.S. Drago, Saunders College
5. Intreduction-to Maleatdar Spactroscopy - G.M. Barrow, Mcgraw Hill.
6. Easiaf?nmctplem Spectrascopy- R. Chang Mcgraw Hill.
7. Theory and Application of UV Spectroscopy H.H. Jaffe, and M. Ol‘chln IBH
Oxford.
8. Intraduction to Phato electran spectrascopy P.K. Ghosh John they
9, Introduction to magnetic Resonance. A. Carrington and A.D. Maclachalan Harper &
Row. .
10. Spectroscopy by Kalsi

Books suggested for Computers
1. Computer and Common Sense: - R. Hunt and J, Shelley Prentlce Hall
2. Gemputational Chemistry A.C. Narris.
3. Micro Somputer Quantam Mechaniscs. J.P. Kilingbeck, Adam. H:!ger
4. Gomputer Programming in fortrar IV V. Rajaraman, Prentice Hall:
5. An Intreduciion to Digital Compuier Design, V. Rajaraman and 7. Radha Krishanan
Prentice Hall.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-H
LABORATORY — COURSE |
INORGANIC CHEMISTRY
Note- Students is accepted to complete all exercises.
1. Qualitative analysis of mixiure containing eight radical inciuding some less comimon

metal ions amonq the followmg hy common meihod (Preferabiy sem| m|cr0 meihoci)

"Group=A '
Basic Radicals : - {Ag, Ph, Hg, Cu, Cd, Bi, As, Sb Sn, Fe, Al, Cr, Zn, Mn, co, Ni, Ba,
Sr, Ca, Mg, Na, K, NH N

Acid Radicals: - {CQ;, SO SO N03 F,Cl By, |, N02 803, 0204, P04}-
Group——B

AcldRadacals {S|O4, _Thmsulphate Fermcymda Femcyamde Ltvomafe Arsenite ,

Ar$enate Permanganate }
Note — The mixture-to be .analysed by tho students must cnntaln at least one basrc and
one acid radical fram Group B,
2. Quantitative ArialySis:- -
Involving two af the. following in-ores, “alloys 6r mrxture i solutmn- one hy volumetnc
and. other by gravune‘trtc wethed Ag, Cu, Fe; Cr, Mn NI, Zn, " Cd;: Mg, :Chiloride,
Sulpha;te

--------

(B)‘Barm Amd }n Bcrax
(C) Ammoniurm lon in Ammonium Salt,
(D) MnO n pyrofusite

(E) Auaname Chiorine in' bleaching powder.
(F) H202 i cummerclal sample..

Students - are expected to perform at. Iea:st three exercises Frorn above durlng
laboratory-watk.. 3
4, Preparation' of se]ected Inargamc mmpnunds and study of their properties by various

method. mcludir&g R Eleciromc Specira, Mossbaur, ESR. Spectra+ -Magnetic
susceptibility etc. -

(i) VO {acac):

(i} ¢is K [Cr{C50 1 )p{H, Q)] ,

(iii} {CO{NH3}iCla trans K [Cr{C,0,),(H,0},1,.2H0
(iv) Na [Cr {NH,)., (SGN),}

(v} Mn (acac)s

(i) K3Fe(Cp,)y]

-{vit) Prussian Biue Tumbull's Blue. - : S P
(viii) [{"U{NHB)G] [Co{NC )6]

(ix) Hg [Co (SCN),]

(x) [NINH 3),1G1, [Ni(NH),ICL,

{xi) Ni (DMG),(xi}[Cu{NH,),1SO,,

(i) Ka[Cr{C204)s].3H:0
(xii} [Cu(NH) 1S O,
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-II
LABORATORY COURSE-H
PHYSICAL CHEMISTRY

1. Adsorphon -
a. Verification of Freundlich's Adsorption Isotherm.
b. To siudy. surface tensuon - c:un(,entratmn relationsmp for SD'LItIOﬂ-J (Gibbs
equation). ' :
2. Phase Equilibria:

a. Deierminatmn of congruent compasifion and temperature of banary system e.q.

diphenylamine — benzophenaone system.

b. Determination of glass transition temperature of given salt e g.

CaCl; conductometricaity.
¢. To construct the phase diagram for three companent system e. g. chloroform,
acetic acid and water, :
3. Chemical Kinetics

a. Hydrotysis of an ester/ jonic reactions.

b. Determination of the velocity constant of hydrolysis of an ester. Determmatlon of
effect of (z)change of temperatures, (b)change of concentration of reactants and
catalyst ‘and(c)ionic strength of the media an the velogity constant 8f media.

¢. Detemmiination of the raie constant for the oxidation of mdrde ions By hydrogen
peroxide -

d. Determination of the primary salt effect on the kinetics of ionic -reaction and
testifig of the Bronsted relationship (icdide ions oxidized by persulphate ion).

4, Canductometry
a. -Ietermlnatmn of solubility of sparingly soiuble salt (eg, F'bSG4, BaS0,)

" Conductorpetricaliy. .
b. Determination of the sfrength of strong and weak acids in gwen ‘mixture
condugtometrically. :
c. Determination of dissociation constant of weak electrolyte by mnductnmeter
&. Delermination of velocity constant, Order of reaction and energy of actw,atmn for
saponlflcailﬂn of ethyl acetate by sodium hydroxide.
5, pH Metw}Po‘tgﬂtlometry
a. Determmaticm of the strength of strong and weak acid in a given mixture using
pH meterfpotemlome{er
Determination of dissodiation constant of weak acid by pH meter.
Determination of concentration of acid in given buffer solution by pH meter.
Determination of strength of halides in a mixture potentiometricatly.
Detenmination of the valency of mercurous ichs potentiomatricaily.
Determination of the strength of strong acid, weak acids in a given mixture
using a potentiometer/ pH meter.
Delermination of temperature dependence of EMF of 2 cell.
Determination of the formation constant of silver- ammaonia complex and
stoichiometry of the complex potentiometrically.
i. Determination of activity and activity coefficient of clectrolytes.
j. Determination of thermodynamic constant. AG AS and AH for the reaction by
e.m.f. method. Zn +H,30; = ZnS04+ H;
k. Delermination of the dissociation constant of monobasic / dibasic acid
€. Pelarimetry:-
Determination of rate constant for hydrolysisfinversion of sugar using a polarimeter.
Enzyme kinstic — inversion of sucrosa.

~oang
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

7. Solutions: :
a. Determination of molectlar weaght of non-volatile and non- electralyte/eloctrolytes
by cryoscopy method and to determine the activity coefficient of an electrolyte.
b. Determination of the degree of dissociation of weak electrolyte and to study the
deviation from ideal behavieur that occurs with a strong electrolyte.
' Instructmns 6 Prdcical Examiners i Chemlstry T T e
1. The Board of Examiners - ane external and one intemal for each branch will meet o

decide the exercises and ather-matter in connection with the conduct of practical
examinabtions.

S5.No. Branch R Marks Duration
(i)- Lab Course-| Inerganic Chemistry 100 10 hours
- (i) .Lab: Course-l} Physical Gheristry _ 100 o 05 hours

2. Sessional-marks will be awarded by External Exarminer in consultation with the
Intermat Examiner.

3. The distribution of marks is as, under Marks for Ex-students are given in
. paren:hsaes :

For. Lab Course —I {lnnr,gamw@hemtstry} .
a. Qualltatwe analysis . of kitare, :containing - nat more than 8 radicals by semi-
microMethod only, 32 {42) marks
b. -Guabhtiative: analysis {invelving separation) afa solution-containing 2 metals, ore of
these-is:to be estimated gravirtistrically and the othervelumetricaily.
18-(23) marks

¢ {g): F?r_ejpa_[a_tinn : ©10 {15) marks
d. (d) Viva voce and manipulation 20 {20} marks
e. (e) Sessianal . g . : 120 {--}) marks

Total 100 (300) marks
For Latb Course -H: {thsical Ghemistr_v}

(a} @fﬁa prachcal exérms@ T . 80 (80} marks
() Viva voice and mampulatif@n ' 20 (20) marks
{c) Sessional 20 (-) marks

Total  100{100) marks
As far as poss:ble ak the exermses as laid down in the syllabus are set. The scale of
marking will be determmed by exarnlners in acccrdance with-the nature of exermses
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER il
COMPULSORY FCR GROUP A,B& C
PAPER-1
APPLICATIONS OF SPECTRDSCOF‘Y
UNIT- 1 INORGANIC CHEMISTRY

VibrationalSpectroscopy: Symmetry and shape- of. ABy, - ABg, ABy - AB:; ABE mode of . -

bonding of ambidentate ligands, ethylenediamine and diketonato complexes, application of
resonance Raman speciroscopy partlcular!y metalfo-proteins: -

Electron Spin Resonance spectroscopy: Hygerfine coupling, spin polarization for atoms
and transition metal ions, spin-orbit goupling and srgn:flcance of g-tensors, application to
transition metal complexes {having ohe, unpaired electron) inc udlng bmlnglcal sysiems
and to inerganic free radicals.

Nuetear Magnetic Resonance of Paramagnet:c suhstances in solution: Factors aﬁeclmg
nuclear relaxation, some applications inciuding bioldgical systemns, an overview of NMR of
metal nuciides with emphasis "°Pt and ""Sn NMR,

UNIT- 1t ORGANIC CHEMISTRY -

Uttraviolet and Visible Spectroscopy. Insttumentation and sample handling various
electronic transition (185-800 nm) Beers-Lambert law, effect of solvent on electronic
transitions, ultra-violet bands for carbonyl compounds, dienes, canjugated Polyenes,
Fleser- Woodward rule for conjugaled dienes and carbonyl compounds, ultra-viotet spectra
of aromatic and Heterocyciic compounds, steric effect in biphenyls.

Infra-Red Spectroscopy: Instrumentation and Sample Handing characteristic, vibrational
frequencies of alkanes, alkenes, alkynes, aromatic compounds, aleohol, ethers, phenols
and anines. Detailed study of Vibrational frequencies of carbonyl compounds {Ketones,
aldehydes, esters, amides, acids, anhydrides, lactones, Lactams and conjugated carbonyl
compounds), Effect of Hydrogen banding and solvent effect on vibraticnal frequencies,
gvertones, combination bands and Fermi resonance FT IR, iR of gasecous, solids and
poiymeric materials

UNI- 1

Nucfear Magnetic Resonance Spactroscopy: General introduction and definition, chemical
shift, spin-spin interaction, Shielding mechanism, chemical shift values and correlation for
pratons bonded to carbon (aliphatic, olefinic, aldehydic and arematic) and other nuclei
(alcohels, phenols, enols, carboxylic acids, amines, amides, mercaptol) complex, spin-spin
interaction between twe, three, four and five nuclei (first order spectra) vicinal coupling,
stereachemistry, Hindered rotation, Karplus curve, variation of coupling constant with
dihedral angle. Solvent effect, Fourier Transform Technique, Nuclear overhouser effect
(NOE).

UNIT-IV

Carbon-13 NMR Speciroscopy- General considerations, chemical shift (aliphatic, olefinic,
alkyne, aromatic, Hetercaromatic and carbonyl carbon) caupling constants,

Optical Rotatgry Dispersion (ORD} and Cirgular Dichroism (CD) - Definition, deduction of
absolute configuration, octant rule for ketcne.

UNIT-V

Mass Spectrometry- Introduction, ion production-EL, Cl, F.D Factors affecting
fragmentation, ion analysis. Mass spectral fragmentation of organic compounds, common
functional groups, molecular ion peak, metastable peak, Mclafferty rearrangement,
Nitrogen rule, Examples of mass special fragmentation of organic compounds with respect
to their structure determination.
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Books Suggested-

1.
2.

e

10.

11.

Madern: Spectroscopy- J.M. Hallas Hohnwiley.

Applied Eleclron Spectrascopy for Chemical Analysis Ed. H. Windowi and F.L. Ho
Willey interscience. I

NMR, NQR, ESR and Mossbaure spectrascopy in inarganic chemistry- R.V. Parish,

. Ellis Harwood:
“Physical

sical Method-in Chemistey —R.S. Drago, Saunders Gollege.
Introduction to Ma!ecuiarzapegtr_nsqopy;_,—_G_;_!&.{I_.;Barrﬁéuw-,- Mograw Hill,

Basic Principle of Spectroscopy.—R.Chang Megraw-Hill.

Theory and Application of UV. Speciroscopy H.H. Jaffe, and M. Crchin, 1BH Oxford.
introduction to Phote.electron spegtroscopy. PiK. Ghosh John Wiley.

Infroduction to magnetic Resonance. A. Carrington and A.D. Maclachalan Harper &
Structural Methods in Inorganic Chemistry, -E:A.V. Ebsworth, DW.H. Raniin and
Cradock, ELBS. o
Progress in Inorganic Chemistry, Val. 8 Ed. F.A.-Cofton Vol. 15 Ed. S..). Lippard
Wiley. . )
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER It
COMPULSORY.FOR,GROUP A, B, C
PAPER- Ii
CHEMISTRY OF BIO-INORGANIC & BIO- ORGANIC
UNIT- | BIO-INORGANIC CHEMISTRY

......

meta! |0ns m blologlda! pmcesses Bm—energetlc and A’I‘P C‘)’!‘(ﬂt“ E}N.ﬂ. pm!ymen?atmn
‘glucose stardge; miatal complexes in tramsmission  of energys: chlnrephyll& F‘hotosystem |
and Photosystem-ll in Cleavage of water. Mﬂdel sysfems '

UNIT-1I

Transport and Storage -of DIEJ}(YQEE!"E Heme. pm;em and oxygen uptake, structure and

funclion of Herﬁéé@obm Myoglobm ‘Hemogyanins " and ‘hémeryihtin, madel synthetic
' Ltru;.ture and function of

complexes ifon, ¢obak and copper. E[ectmn Tr’aﬁéfer iy Bicto y3

2K

"metal[oprotems in électran transport p‘rbce’ss%s C)rtocﬁrome
synthe:ic models throgenase- Blologicai

......

UNITIH BIO-ORGANIC CHEMiSTﬂY

Intreduction- Basic considerations, metmlty affécis al;tt;! me NiETs adapi:atl n.

Enzymes- Introduction and historical, ps;r"s']ﬁép‘étiv‘ . Cﬁ?t‘m i and‘ bmieglt:aj catalysis,
remarkable properties of enzymes’ “like at% ',‘é i:lﬁwer %_(pxéf:lﬁcﬂy ami Tégulation.
N@menclature and c:lassmcatinn exirg I;ﬂ$.ﬁ rJ: Weins ar;a!g]#ggx &h s.floﬂs*and key and
Kashland & mduce“d F:t hypatf'lemé Ganae“ﬁiiﬁ, : icatior cfff A siEt by e use of

1.-;;@1.

FoIE gei'&i’r?cted“:mmaypnems
Ve ﬁﬁﬁ; p Evrersihle and

_ mevers;b?e mhibxtmn

UNIT-IV - P s Dy

Kinds of Reaction catalysed by Enzymes- Mucleophilic displacement on -a phosphorus
atorn, muitiple displacement reactioris and the coupling of ATP cleavage io endergonic
processes, Transfer to sulphase, addition and elimination reactions; enolic intermediates in
isomerisation reactions, Beta-cleavage and condensation, seme isomerization and
rearrangement reactions. Enzyme catalyzed carbexylation and decarboxylation.
Co-Enzyme Chemistry- Cofactors as derived from vitamins, coenzymes, presthetic groups,
apo-enzymes structure and biclogical function coenzyme A thiamine pyrophosphate,
pyridoxal phosphate, NAD+, NADP+, FMN, FAD, Lipoic acid. Vitamins B12 Mechanisms of
reactions catalysed by above cofactors.

UNIT-V

Enzyme Models- Host-quest chemistry, chiral recognition and catalysis. Molecular
recognition. Melecular asymmetry and prochirality. Biomimetic chemistry, Grown ethers,
cryptates, cycladextrins, cyclodextrin-based enzyme models, calixarenes, ionophores,
micelles, synihetic enzymes or synzymes.

Biotechnological Application of Enzymes- Large scale production and purfication of
enzymes, techniques and methods of immobilization of enzymes, effect of immobilization
on enzyme activity, applicalion of immobilized enzymes, use of enzymes in food and drink
industry-brewing and chesse making syrup from cormn sfarch, enzymes as largets lor drug
design. Clinical uses of cnzymes, enzyme therapy. Enzymes and recombinant DNA
technology.
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SEMESTER SYLLABUS
) .M.Sc. CHEMISTRY
Book Suggested- R
1.

Principtes of Blblnorganlc C‘hemzs"try, SJ Lippard and J.M. Berg. Univers ity
Science Book,

2. Bmmurqamc ‘CHemistry & B_er-tf.m_l',:-H-;-B;-:.G_ray,_ S.J. Ltppard and J.5. Velentine,
Unwersnty Sc;ence bGOkb S

. Understandmg Enzymés Tra\-.r(-ar F‘aimer Hali
. Enzyme Chem‘isfry Impact and appllaatlon Ed. Cellin J Suckimg Chapmad and

-~

_ Hall

8. Eﬁzyme ! VI

g, .Fundaméntats_. fﬁnx_{m oggy;ﬂ el Pj’j%& aﬂt! Sievens Oxford Umversﬁy F’ress

10 ln{nmbﬁiﬁﬂfi Epz,yme— A clionand ap catmn in Biotectinology Michael D
Tré’u'an Joh ,\gw o

www.snpv.ac.in




SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER il
GROUP- A
INORGANIC - CHEMISTRY

PAPER- Hll
ORGANOTRASITION METAL CHEMISTRY
- 'UNIT- : - . . e ..:-.;.;,_,;:,.--r- P . -
Alkyls and Aryls of T::ansatmn ‘Metdls- Fi'ypes roiites of synthems stablirty and
decomposition pathways. nrganocoppar if‘organic synthesas - )

UNIT- 11

Compounds of transition Metal-Carbon multiple bonds- Alkylidenes, alkylidynes, low
valent carbenes and carbynes-syntfiesis, nature” of "Bond, " structural” characteristics,
nucleophilic and efectrophilic reactions on

the ligands, role in organic synthesis.

WNIT= IF - - .

Transition Metal w -~ Complexes- Transition metat f-complexes with unsaturated
organic molecules, alkenes, alkynes, aflyl, diene, -dieriyl;-.arene and trienyl complexes,
preparations, properties, nature of bonding and structural features, impaort reactions relating
to nucleophific and electrophilic attack an hgands and o erg'anrc synthesis.

_.UNIT- W
Trarisitian Metal Compounds wfth Bonds to Hydrogen-
Transition metal compounds with bonds to hydrogen.
Fluxional Grganometalhc Compounds- : S
Fluxicnality and dynamic gquilibriz in’ compc-:mds Such as 2alefin - ?allyl and dienyl
compiexas.

UNIT-V

Homogeneous Catalysis-

Stoichiemetric reactions for catalysis, homogeneﬂus catalytlc hydrogenation, Zetgler MNatlta
polymerization of olefing, catalytic reactions involving carbon monoxide such as
hydrecarbonylation of olefins (axoreaction) oxopalladation reactions, actions of G-H bond.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER I
. GROUP- A
INORGANIC CHEMISTRY
. PAPER- IV
PHOTOINORGANIC CHEMISTRY
" URIT- ¥ Basic of Photochemistry =~ - T o '
Absorpiion, exgitation, phoioshemical laws, quantum yield, electronically excited states-life
times-measurements of the. times, Flash photoiysis, stopped flow techniques, Energy
dissipation by radiative and non-radiative processcs absorplion spectra Franck-Cordon
principle, photechemical states- primary and secondary processes.
UNIT- Nl Propertiss of Excited States- -
ShrictUre, " dipcle  moment,” abid-base stréngtiis,. reaclivity, - photochemical - Kinetics-
calcalation of rates of radiative processes, Birolecular deactivation quenching,
UNIT- HI Excited States of Metal Complexes- o .
Excited states of metal complexes: comparison with organic compounds, etectronically
‘exgited: states of melab-compléxes, chargeransfer spectra, charge transfer excitations,

‘mthiods for-obtaining charge tra

UV Liganaieid Philscheiisiry- - .
Pheto-substittition, ” Phatoskidetion: aid - photo-reduction, lability and sefectivity, Zero
vibrational levels of ground state and excited state, energy content of excited- state, zero-
Zero- spectroscapic energy, development of the equations for redox potentials of ‘the
excited’ states. LT e T

Metal Complex Sensitizers- :

Metal Complex sensitizer, electron.retay, metal or oxide systems, water piotolysis, nitrogen

------ :.

. fixalion ahd carboi ‘dioxide redustion.

LUNIT- ¥ Redox reactions by excited Metal Complexes

Energy transfer under conditions of weak interaction and strong interaction exciplex

formalion: Gonditiens of the excited states to be useful as redex reactants, excited efectron

tranisfer,  metdl  coriplexes ‘as attracive candidatés (e 2hipyridine and 1, 10-

phenanthroline - complexes); “Midstrafion of . reducing and. oxidizing . character of

Rutheniurm® (bipyridal complex); cotmparison with fe (bipy)arole of spin-orbit coupling Hfe

time of these camplexes. Application of redox processes of electronically excited states for

catalytic purposes transformation of low cnergy reactants into high energy preducts,
chemical energy into light. ' o '

Book Suggested- )

1. Piihgiple and apgplication of Organotransition Metal Chemistry, J.P. Collman, L.S.
Hegsdus, J.R. Nerton and R.G. Finke, University Science Books,
The Qrganometallic Chemislry of the Transition Metals, R.H. Crabtree John YWiley.
Metallo-organic Chemistry, A.J. Pearson Wilay.

- Orgatiometallic Chamisty, R.C. Mehrotra ard A Singh, New Age Irterriatio, ~

Cencepts of Inorganic Photochemistry, A W. Adamson and P.D. Fleischaur, Wiliey.
Inorganic Photechemistry, 4. Chem, Educ, Vol 80 Na.- 10, 1983
Progress in incrganic Chemistry vol 30ed , S.J. Lippard, Wiley.
Coordination Chem Revs., 1981, Vol 39, 121, 131, 1975, 15, 321, 1980, 97, 313.
Photochemistry of Coordination compounds, V. Balzan and V. Carassiti Academic
Press.

10. Elements of Inorganic Photochemisiry, G.J). Ferraudi Wiley.

CENOGO B LN
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER It
GROUP-B
ORGANIC CHEMISTRY
PAPER-HII .
PHYSICAL ORGANIC CHEMISTRY

AUNIT = |
Concepisin Malécular‘ﬂrh{taf ’(MQ) anﬂ Balan”t:e Bond (VB] Thedry:
Introducation to Hucke! molecular orbitat (MO} methed as a means to explain modermn
theoretical methods Advanced fechniques it PMO and FMO theory.Molecular
mechanics.semi empirical methads and ab initio and density functional methods.
Quabtiative MO theory - Huckel molecular erbial (HME) method as applied to ethane allyl
and butadiene. Qualitative MO theory - ienization pofential Electron affinities.MC energy
levels.Orbital symmetry.orbital interaction diagrams. MO of simpié drgabié systems such
as ethene, allyl, butadi.ene methaﬁe and methyl group.conjugation  and
hyperconjugationdromaticity.  “valéiiée ~ * bond” (VB)"  configuration - mixing
diagrams.hyperconjugationaromaticity. valence bond (VB) configuration mixing diagrams.
relationship between VB mnﬁgurahﬂn -mixing-and resohance theory. reaction profiles.
potential e.nergy diagrams curves crassmg mndt,i - nalure of actwatmn barrie? in chemical
reactions. :

UNIT -l

Solvation and Solvent Effects & Acids, Bases, Electrophiles, Nucleophiles,
Catalysis: Qualitative understanding of solvent-solute effects on reactivity.thermodyramic
measure of solvation. Effects of sclvation on reaction rates and equilibria. various
emperical indexes of solvation based on physical properties. solvent-sensitive reaction
rates. spectroscopic properties and scales for specifc soilvation use of solvation scales in
mechanistic studies. Selvent effects from the curve-cressing moedel.Acid-base
Dissociation, Electronic and structural Efects, acidity and basicity ,acidily fuhctions and
their appfication.hard and soft acids and bases. nuctecphilicity scales. nucleofugacity. The
alpha-effect. Ambivalent nucleophiles . Acid-Bases calalysis-specific and General
Catalysis.Bronsted catalysis.nucteophilic and electrophilic catalysis. Catzlysis by non
covalent binding-miceltar catalysis., '

UNIT - i

{a) Principies of Reactivity: Mechanistic significance of entropy enthalpy and Gibb's free
energy. Arthenius  equation.fransiion state theory. Uses of aclivation parameters.
.Hammond's postulate Bell-Evans-Polanyi principle potential energy surface modei Marcus
theory of electron transfer.reactivity and selectivity principies.

{b) Radical and Pericyclic Reactions: Radical stability, polar influences, solvent and
steric effects a curve crossing approach to radical addition. Factor affecting barrier heights
in additions regioselectivity in redical reaction. Reactivity specificity and periselectivity in
perictions.

UNIT - IV

Nucleophiflic and Electrophilic Reactivity:

Structural and electronic effects on Sy .1 and 3y 2 reactivity. Solvent effects. Kinetic
isotope effects, Intramolecular assistance. Electron transfer nafure of Sy 2 reaciions.
Nucleophilicity and Sy -2 reactivity based on curve-crossing model. relationship batwesen
polar and electron transfer reactions. Sgn -1 mechanism.electrophilic reactivity. general
mechanism kinetic of Sg _2 Ar reaction. structural effects on rates and selectiviitly Gurve-
crossing approach to electraphilic reaclivity.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

UNIT -V

Steric and Confornational Properties:

Various types of steric strain and their influence on reactivity. Steric acceleration. Mofecutar

measuremebt of steric affects upon rates.Steric LFER.Confornational barrier to bond
. ‘[c-;;ltlon 5pectroscaplc tielection  of individual ~ comformers. Acychc and monccychr:_
" systemis, Fotation ‘areund- partial dduble bonds. Winstein-Holness “and Curtin- Hammett

principie.

Book Suggested:
1. Meleaular-regchanics U Burkert and N.L. Allinger ACD Monograph 177. 1982,
2. Organic-Ghemists. Book of Orbirals. L. Salem and W.L. Jorgensen, Academic Press.
3 Mechamsm and: Theor}f in Organic Chemistry, T.H.Lowry and K.C. Richardsan. hamer
and’ ng
4, !ntmdu@tmn to Theoretlcal Organic Chemistry and Molecular Modeling. W B. srntth
VCH.Weinhéim,
5. Rhysigal Organic Chemlstry N.8. Isaacs.ELBS/ Longman.
B Supramolecular Chemistry Cencepts and Perspectives, J.M. lehn. VCH..
7. The physu.al Basis of Orgamc Chemmtm H. Maskill, Oxford’ Unwerslty Press.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-IV
GROUP-B
LABORATORY COURSE (SPECIAL)
ORGANIC CHEMISTRY

' 260 marks
Note: Laboralory course with Group 'B' will be of 12 hrs duratign spread over two days.
Thig #xaminee wit Have to perform threg éxperiments. These Bxperiments willbeof 30 -
masks each. 40 marks each wil] be aliotted for viva-voce and Sessional work.

Qualitative Analysis

Separation, Purification and identification of the components of 2 mixture of binary organic
compounds & mixture of three organic compounds.

Multi-step synthesis of Organic compounds (Three stage preparations. Preparation
of pure erystalline produst. By using any two following principals Conformation by
melting pmnt determination.}-

The éxercises shouid illustrate the use of organic reagents and may involve- purification of
the products by chromatographic’ techmques

1. Photochemical reaction: Benzophenone- Benzopinacol- Benzpinaceione.

2. Beckmann rearrangement; Benzanilide from benzene, Benzene- benzophenone ,oxime-
Benzanilide.

3. Benzilic acid rearrangement : Benzilic acid from benzoin, (Benzoin- Benzil- Benzillc
acid)

4. Synthesis of heterocycllc compounds Skraup synihesis; Preparationof qumolme from
anifine, Skraup synthesis: Preparation of 2 phenyl-indote fram phenyt hydrazitie.

5. Saﬁdméyer Reaction: Preparation of o chlorebinzoic acid from anthranilic acid.

6. Uitmian reaction - Preparailcm of N-Phenyt anthranilie acid from G-chlt:-mbenzmc acid.
7. Prejiaration of Acridone from N- -Phenyl anthranilic agid.

. 8. Prepsaticn of p nitro aniling

9. Prepration of p bromo aniline

10. Prepration of methy] orange from aniline via su!phaniiic acid,

Exfraction of Orgarnic compounds from Natural sources-
1. Isalafion of caffeine from tea leaves

2. Isolation of casein from- milk

3. Isolation of lactose from milk

4. Isolation of nicotine dipicrate from tobacco

5. lsolation of piperine from black pepper

6. Isolation of iycopene from tomatoes

7. Isolation of b-carotene from carrots,

Paper Chromatography

Separation and identification of the sugars, dyes and amino acids present in the given
mixture of sugars, dyes and amino acids by paper chromatography and determination of
RF values.

Spectroscopy:

Igentification of arganic compounds by the analysis of their spectral data (UV. {R. PMR,
CMR & M) Spectrophotometric (UVIVIS) Estimations of

1. Amino acids

2. Proteins

3. Carbohydrates

4. Aspiri
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-IV
GROUP-B
LABORATORY CQURSE (SPECHAL)
- PHYSIGIAL CHEMISTRY
. Study of kinetics of exchange between ethy! iodide and the iodide ion.
. Determmatlon of the sotubihly pmduc:t af Iaad iodlde

. Determiriation. of relative btfl‘l‘lglh cf the: acids by study!ng the hydrolysis of an ester.
. Study the hydrclysm of methyl acetate catalyséd by HCI and equimolar urea
hydrochloride and hence the degree of hydrolysis of the salt,
B. Investigate the inversion of can-sugar in presence of an acid. Determlne also the energy
of activation of the reaction,
7. .Study in mvermﬁn of can—sugar in presenc;a of HCL and H.80, and hence detarmine the
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8. Study e klneilcs Of hydmlysm of ethyl aceiate by NaDH atiwe iemperatures
by epnductanee measurement, and-hence the.energy of:activation of the reaction.
9."Study the kifietics of hydrolysis of tertlar}r amyl lc-d:de and determme the order and
energy of activation af; Abe eaction. .
1C. Investigate-thin: reaction: bet*.u;een Hg@g aﬁd H1 .
11. Study the Kinetics of | dec:omposltlon of benzene dlaznmum chioride at
different iempfﬂf‘atﬂresh S
12 Stdy the'kinetics of reaction: behveen KgSg@g and KL
(ayDetermine and rat.constant and-order of reaction.
(b} Study :of: lnﬂﬂgng:e saf o mrengm or-the fata isaﬂﬁtant R
13. Invest:gate the: kine,tics »@f autocatalytw fe:act[an J:;ah.veerr KMno4 and Oxalic amd

technlque

16. Determination of effeot of~
{a) Change of temperature.
{b) Change of concentration.
{c) lanic strength of the media on the velacity censtant.of kydrolysis of an ester..

17. Determination of the primary salt effect on the Kineties ¢f-donic reactions and testing of
the Bronsted relationship {iodide ion is axidised by persulphate:ion. ]

18. Investigate the adsorption of oxalic acid from aqueous;solution by activated charcoal
and verify Frenndiish and Langmuirs adaspriton isatherms. -

19. Determine adsoption isotherms of acetic acid.from aqueous-solution by charcoal.

T R T T T T L P U SRR Y
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER IV
‘GROUP C
PHYSICAL: CHEM!STRY

_ fF'APER i1t
LAQUID STATES

._._,.UNIT I EEAREE - e Cee . e o ) . .
Géferal properties of qumds

a) Liquids as dense gases, ligufds as dicofdéred sotids, some thermodynamic relations, -
internal pressure and its sighificance in liquids. Equations of stdte, critical constants.
Different types of intermalecular forces in liguids, different patentlal functions for liquids,
Aduitivity of pair potential approximation.

) A classical partition function for ||qu:ds carrespondence pnncaple confguratlon

’ intﬂgfal mnngraimn pmpemeq T ’ _'_'"'__' - "'"'"".""" T T

UNIT-II

Theory of liquids :

Theory of liquids, partition function, method, or model appfoach single, cell models
commurial energy and enlmpy, LTD Madel, Significant structure mode,

UNIT—-III
Distribution function arid Related: Equatmns
Radial distribution method, equation of state in terms of RDF. Molecuiar: dlstntmtmn

- fungtions; pair function. Relationship. befween pair- distribution:function: ‘am:] ﬂali'r ﬁotentlal

mnchcn The IBG equatlon the- HNC equatmn the F"'r‘ equation clusfers expanszon

1.Jl\vll'|'-l"»‘r

Methods for-Structtire Determination.and Computational Technigques,
~Spectroscopic techniques -for lguid dynamic structure studies. Neutron and X-ray

scatiering spectroscopy. Cumputatlon Technigues-Monte Carlo and molecutar dynamrcs
rnethods

UNIT-V

- Super ceoled and lonic Liguids - '
Buper: cooléd and iorile liguids, theories of transpért propefties; non’ Arfhienius behaviour

of transpoit properies, Cohen<Turnbull free voluime madel, confi guratmnal entropy rmodel,
Macedo:k jtovitz: hybnd madel, glass transition in super-coolsd f1qU|ds

Books Suggested

An Introduction to Liquid State, P.A. Egelstaff, Academic Press.
The Dynamic Liquid State A.F.M. Barton, Longman.

Ihtroduction to Statistical Thenmodynamics, T. L Hill, Addison Wiley .
The Liquid State J.A, Pryde, '

Significant Liquid Structures, H. Eyring and M. 3. Jahn.

SESY NP
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER IV
GRGUP C
PHYSICAL CHEMISTRY
.PARER IV’
COMPUTATIGN GHEMISTRY
UNIT - |
“Fortran/c Pragramming dnd Numérical Mathods -Advanced programming features’ of -
FORTRAN/C. Basic thenry, discussian of algofithms and errors for the fallowing numerical
methods. Examples from chenjistry sheuld- be selected for illustrating. the methads. The
teacher may select ANY THREE of ths fallowing Sublﬁplc considering the background of
students, avarlahle tlme ele,
" Solution of Equations-Bisection, regu!ar fEIlS! Newton -Raphosn and related rnethods for
solving . polynamaal gnd transeenderual equatmns_ Convergence Errors and. ill-
cundrf“oning '
Linear Slmultaneaus Equatloﬂs Gassian ehmmatlrsm Gauss -Seidel method, Gauss-
Jordan method; Pivoting: strategy. Evrérs-and il condrt:omng

UNIT - ll

" - e,

ﬁpn—dambi ahd ngseholder methods anaIySis or
SHors, =
Interpalatlon Ntaw!on forWar-d and- -backward difference, central differenced formulae
Lagrange and Henmite mterpnlaﬁan Pe’.;mmm:ai mggie problem

UN‘IT = Iil

Numgﬂeai lntegmtmnnNeMan Cutes fnrmu}ae rnmberg mtergraﬂon BrTors in sntegratmn
forrilae..

The StudentS”“shauld desrslnp w:;mfmtér pmg}rams er some ‘of the abcve numencal
melhs: L )

UNIT W

Running of Advanced Scientific Packages-The students are expected to get Kands on
experience of runnmg a few selected advanced |evel scientific software packages.after a
brief introduction to the basic fheory and rmethodalogy. ab inidia guantum chemical
packages such. as . GALSBIAMIGAMES: . With -carefully designed exercises for illustrating
various: featg@ of. the_sﬁgkages S_gma- emﬁmajiaynamicsfmmutat;qn :packages such as
MOPAC, CHARR AMBER,QQHAH’T‘A &te. B?;EISI;E deas on structure .activity relation, drug
and catdiysm design. et=c

UNIT -V

Introduction to Hetwarkmg _a’ df usmg Internet -Project- The students will develop
utilities sichas ‘analysis. of: specfra. “giviation programmes “which will supplement
laboratory, or; thecw EXQrciseg n, EJIJ!?LQQL orgauic, .ingrganic.chemistry. ar biachemistry. . ...
This fist in anly indicative and a variéty of small projects’ designed by the teacher based on
the interest of the student and capahilities should be worked out.

Book Suggested

- Computational Chernistry, A.C. Nosss, John Wiley.

Computer Programming in FORTRAN 77, R. Rajaraman, Prentice Hall,

Numerical Analysis, C.E. Frogberg, M_af:millan. _

Numerical Analysis - A Pradticat Approach, M.J. Maren John Wiley. .

Numericai Methads far Scientists and Engineers, H.M. Antia, Tata McGraw Hi#l.

LN
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER IV
GROUP C.
PHYSICAL CHEMISTRY
LABORATORY COURSE. (SPECIAL) .

200 marks

Number of hours for each experiment: 3-4 hours :

A'list of expériménis under different headih‘gs IEJ “given bélow. Typtcal Experiments are to

be selected from each type.

Thermodynamics
(i} Determination of partial molar volume of sclute {e.g., KCI) and solvenl in a binary
Mixiure.
(i} Determination of the temperature dependence of the solubility of a compound in
Two solvents having similar intermolecuiar interacfions (berizoic acid in water and  in
DMSO- waler mixture) and calculate the partial motar heat.of solution.

Spectroscopy

(i} Determination of plKa of an indicator, (a g., methyl red)-in (&) agueous and (b0 micellar
media.

{ii} Determination of stoichiometry and stability constant of i mc:-rganlc {e.g. ferric - salicylic
acid) and organic (e.g. amine-iodine) complexes.

(il Characterization of the complexes by eledtronic and IR spectral data.

Polarography

{i} Estimation of Pb2+ and Cd2+ /Zn and Ni2+ icon ina mlxture nf F’b2+f2n+ and. Ni2+ by
Palarography.

{ii} Determination of dissolved c-xygen i aqueﬂus soleon of organic solvents.

Electronic '
This iab course will have theory as we]l as practrcal and- the lectures shall be delivered
during fab hours.

Basic Electronics

Notations used in an eleciric circuil, study of electronic components and colour codes,
conversion of chemical quantities into eleclrical quantities. Transducer, illustration with
electrodes, thermocouples and thermaostats. Passive components: Resistors, capacilors
and inductors with some emphasm on solid state properties of materials. Net works of
resistors. The venin's theorém, superposition theorem, loop analysis ‘R C circuits, L R
circuits lllustration of the use of the circuits in NQR spectroscopy, Mossbauer
spectroscopy, cych‘c voltametry and in pawer supplies as filter circuits.

Active Components

Introduction to ordinary diodes and Zener diodes with some emphasis on p-n junction as a
solid state property. Use of digdes as rectlﬁers, clipping and clamping circuits, Power
supplies. Transistors: An extensioh of p-n junction to p-n-p ard n-p-n transistors.
Characleristics of circuils. Dereliction pairs, differential ampiifiers.

Operational Amplifiers

Ideal characteristics; inverter, summer, integrator, differentiator, voltage follower,
ilustrative use of operational amgplifiers. Introduction te Fourer transform  in
instrumentation.
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SEMESTER SYLLABUS
‘M.Sc. CHEMISTRY

List of Experiments in Electronics
1. Measurements of resistance with muttimeter
2. To measure the resistance:of the given ammeler
. Voltage measurement with CRQ
: delllarlsmg WIth CRD -
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; To study the behawour of parallel charged capacitors in series charged capacitors
placed in paralfet

8. The useof LER.Bridge. ..
9. Respfmse charai:tersstm of RC nelwark

10. Res;mnﬁe shﬁ!ﬂﬁt@ﬂ%ﬂ% of LA, n,etwerk
11. Responise: chas

12. Verifica

14. Measumment t)fe m A wﬁh then‘nmcauple
A5 f@piﬁt—@?&@&?ﬁ&ﬂ@ﬂﬁ-ﬁumpﬂf a-diode

16. Half-wave, and: fz,ﬂj ﬂﬂ‘s’ﬁ_@d_!ﬁer

17.Chpping dn ing:

18. Capacfmr 3E ilEVEVE ' g

19. Vdiltage, dwm‘l@&w&bﬂmﬂ biﬁcﬂar pﬁwer supply L 1

V:"\-.. ST

20. Transistor shig

21, Differénti ffpj[g;gc
22.Trans ﬁ'n]':_@%?f >

23, I'ransmi@‘r ampliner -
24, tntmciuchmn@ﬁ;a;?'Wamnal amﬁigﬁar as a voltage follower

24. Eﬂmple mte%rat,nc&ﬁ d}fferentiatmn with- Dp-Amp T41

27 DAt ﬁ?’@ﬂ!ﬂﬁaﬁl@%:: Sl n
28. Das:gnmvg ard fabrication of a, printer mrcu;t board
23, Seiling Up df-a. ﬂwmnstat-Consiant temperature bath
30. Four—prcbe n‘reﬂwﬂ for reslstlvlty measurement

Books Stggestes. 1 -
1 Inorganic Exaerments ) Defeld Weoallng VGFL
2. Microsoale: fﬂ'ﬂtﬁﬁ;ﬁﬁﬁﬂﬁmmtml:%ﬁfwn R Pike and M.M. Slngh Wlley
3. Praciical Ij}@ hemistry, 6. Marmand-B.W. Rackey, Van Nostrand
4. The. Systema G [derrhﬁnatmn af O]'ganic Compounds R L. Shringrand.D. ¥ Gumn
5. Semi ‘micro: ngg:téwé ({Jrgamc Analysis D, Cheronis, J.B. Entrikin and .E.M.

Hodnett - _ _
3. .Expenmental Grgamt: Chemlstry M F‘ Dayle and WS, Mungail
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} Expenmenial F'hysmal Chemistry D P Sheemaker CW. Garland and JW. “Niber,
McGraw Hifl Inter sgience.

10.Findlay's Practical Physu::ai Chemlstry rewsed B.P. Levill, Longman.
11.Experiments in Physical Chemistry, J.C. Ghosh Brarati Bhavan.
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