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Scheme of Examination 

M.Sc. I Semester 

Paper 

Code 

Name of Papers Max 

Marks 

Theory CCE Minimum 

passing 

marks in 

theory 

paper 

Minimum 

practical 

passing 

marks 

MCH 101 Inorganic Chemistry-I 100 85 15 29  

MCH 102 Organic Chemistry-I 100 85 15 29  

MCH 103 Physical Chemistry-I 100 85 15 29  

MCH 104 Group Theory & 

Spectroscopy-I 

100 85 15 29  

MCH 105 Practical-I (Inorganic 

Chemistry) 

66 - - - 22 

MCH 106 Practical-II (Organic 

Chemistry) 

66 - - - 22 

MCH 107 Practical-III (Physical 

Chemistry) 

68 - - - 23 

 Total 600 340 60   

 

M.Sc. II Semester 

Paper 

Code 

Name of Papers Max 

Marks 

Theory CCE Minimum 

passing 

marks in 

theory 

paper 

Minimum 

practical 

passing 

marks 

MCH 

201 

Inorganic Chemistry-II 100 85 15 29  

MCH 

202 

Organic Chemistry-II 100 85 15 29  

MCH 

203 

Physical Chemistry-II 100 85 15 29  

MCH 

204 

Spectroscopy-II & 

Diffraction Methods 

100 85 15 29  

MCH 

205 

Practical-I (Inorganic 

Chemistry) 

66 - - - 22 

MCH 

206 

Practical-II (Organic 

Chemistry) 

66 - - - 22 

MCH 

207 

Practical-III (Physical 

Chemistry) 

68 - - - 23 

 Total 600 340 60   

 

 



M.Sc. III Semester 

Paper 

Code 

Name of Papers Max 

Marks 

Theory CCE Minimum 

passing 

marks in 

theory 

paper 

Minimum 

practical 

passing 

marks 

MCH 301 Application of 

Spectroscopy 

(Inorganic Chemistry) 

100 85 15 29  

MCH 302 Photochemistry 100 85 15 29  

MCH 303 Analytical Chemistry 100 85 15 29  

MCH 304 Medicinal Chemistry 100 85 15 29  

MCH 305 Practical-I (Inorganic 

Chemistry) 

66 - - - 22 

MCH 306 Practical-II (Organic 

Chemistry) 

66 - - - 22 

MCH 307 Practical-III (Physical 

Chemistry) 

68 - - - 23 

 Total 600 340 60   

 

M.Sc. IV Semester 

Paper 

Code 

Name of Papers Max 

Marks 

Theory CCE Minimum 

passing 

marks in 

theory 

paper 

Minimum 

practical 

passing 

marks 

MCH 401 Application of 

Spectroscopy 

(Organic Chemistry) 

100 85 15 29  

MCH 402 Solid State Chemistry 100 85 15 29  

MCH 403 Organotransition 

Metal Chemistry 

100 85 15 29  

MCH 404 Polymer Chemistry 100 85 15 29  

MCH 405 Practical-I (Inorganic 

Chemistry) 

66 - - - 22 

MCH 406 Practical-II (Organic 

Chemistry) 

66 - - - 22 

MCH 407 Practical-III (Physical 

Chemistry) 

68 - - - 23 

 Total 600 340 60   
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SEMESTER-I paper-I

- MCH-101: INORGANIC CHEMISTRY-I

Unit - |

Stereochemistry and Bonding in Main Group Compounds:

Valence shell electron pair repulsion (VSEPR)

Bonds, d4-p;1 bond, Bent rule, Some simple

molecules such as Atomic inversion, Berry
displacement, free radical mechanisms.

theory and its applications, bent

reactions of covalently bonded

pseudo rotation, Nucleophilic

Metal Ligand bonding:
Unit - ll

Limitatkrn of crystal field Theory, molecular orbital theory for bonding in
octahedral, tetrahedral and square planar complexes, symtnetrically and
asymmetrically lilled t2* and e. sets of orbitals, Jahn -l.eller effect, distortion in
octahedral complexes 1dr-d10) metal ions, splitting of t1* and e, orbitals in
elongated and compressed distorted octahedral complexes ofCuz* ion.

Unit - lll

Metal -Ligand Equilibrium in Solution:

Stepwise and over aI formation constants and.their rerationship, trencls iu
steprvise constant, factors affecting tiie stabirity of metar complexes rvith ret'erence
to the nature of metar ion and rigand. chelate eft-ect and its thermodynamic origin,
determination of binary formation constants by pH metry and Spectrometry.
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Unit - IV

Reaction Mechanism of Transition Metal Complexes - I:

Energy Profile of a reaction, reactivity of metal complex, inert and labile

complexes, Kinetic application of valence bond and crystal field theories. Kinetics

of octahedral substitution, acid hydrolysis, factors affecting acid hydrolysis, base

hydrolysis, conjugate base mechanism, direct and indirect evidences in favour of
conjugate mechanism, anion reactions, reactions without metal ligand bond

cleavage. substitution reaction in square planar complexes, the Trans effect,

mechanism of substifution reactions.

Unit-V

Reaction Mechanism of Transition Metal Complexes - trI and HSAB theory:

Redox reaction, Electron transfer reaction, mechanism of one electron transfer

reaction, outer ani inner sphere type reactions, cross reactions and Marcus - Hush

theory, HSAB principlg Theoretical basis of hardness and softness, Lewis - acid

base reactivity approximation; donor acceptor numbers, E and C equation :

applications of HSAB concept.

BOOKS SUGGESTED:

1. Advanced Inorganic Chemistry, F. A. Cotton and Wilkinson, John
Wiley.
Inorganic Chemistry, J.E. Huhey, Harpes & Row.
Chemistry of Elements. N. N. Greenwood and A. Earnshow,
Pergamon
Inorganic Electronic Spectroscopy, A.B. P. Lever, Elsevier.

Comprehensive Co-ordination Chernistry eds., G.
Wilkinson, R.D. Gillars and J. A. Mc Clevetry, pergamon.
Inorganic Chemistry, D. F. Shriver & P.W. Atkins, Oxlbrd
University Press 3.a 1999.
Inorganic Chemistry by A.G.Sharpe. Addition Wesley England 3,a
1992
Inorganic Chemistry G.L.Misseler and D. A. Tarr pearson Education,
2009,

2.
3.

4.
5.

6.

7.

8.



Paper-Il

- 
MCII_ 102: ORGAITUC CHEMISTRY_ I

Unit - I

Nature of Bonding in Organic Molecules:

Delocalized chemical bonding-conjugation and cross conjugation, resonance,
hyperconjugation, bonding in fullerences, tautomerism. Aromaticity in benzenoid and
non-benzenoid compounds, altemate and non-altemate hydrocarbons. Huckel,s rure,
anti-aromaticity and homo-aromaticity, pMo approach. crown ether complexes.

Unit - II
Stereochcmistry':

Elements of symmetry, criteria for chirarity, morecures with more than one chiral
center, Threo and erythro isomers, Stereospecific and stereoselective synthesis,
Asymmetric synthesis' opticar activity in the absence of chirar carbon biphenyts
and allenes. Enantiomers and diastereomers. Methods of Resolution of racemic
mixfures.

Unit - III
Conformational analysis and Iinear free energy relationship:

conformationar inarysis of cycrohexane, decarines, etfect of conformation on
reactivity. Generation, structure, stab ity and reactivity of carbocation,
carbanions, free radicars, carbenes and nitrenes. The Hammett equation and linear
free energl relationship, substituents and reaction constants, Taft equation.



Unit- IV

Reaction Mechanism : Structure and Reactivity:

Types of organic reactions and types of reactions and simples mechanism.

Thermodynamic and kinetic requirements, Kinetic and thermodynamic control,

Hammond's Postulate, Curtin-hammett principle. Potential energy diagrams,

Transition states and intermediates, isotopic effects.

Unit - V

Aliphatic Nucleophilic Substitution:

The SN2, SNr, mixed SNr and SN2 and SEI mechanism. The neighboring group

mechanism. neighboring group participation by pi and sigma bonds, anchimeric

assistance. Classical and non classical carbocations, phenomium ions, norbomyl

systems, common carbocation rearrangement,;. Application of NMR

spectroscopy in the detection of carbocations. Nucleophilic substitution at an

allylic. Effects of substrate structure, aftacking nucleophiles, leaving group and

reaction medium in SNI & SN2 reactions.

Book Suggested:

LAdvanced Organic Chemistry - Reactions, Mechanism and Structure, Jerry March, John
Wiley.
2.Advanced Organic Chemistry, F.A. Carey and R.J. Sunderg, Plenum.
3.A Guide Book to Mechanism in Organic Chenristry, Peter Sykes, Longman.
4.Structure and Mechanism in Organic Chemistry,_C.K. lngold, Comell University Press.

5.Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentice - Hall.
6.Modem Organig Reactions, HO. House, Benjamin.
T.Principles of Organic Synthesis, R.O.C. Norman and l.M. Coxon, Blaclcie Academic &
Professionls.

8.Reaction Mechanism in Organic Chemistry, S.M. Mukherji and S.P. Singh, Macmillan.
9.Pericyclic Reactions, S. M. Mukherji, Macmillan, India
10. Stoeochemistry of Organic Compounds, D. Nasipuri, New Age International.
I I. Stercochemisty of Organic Compounds, P.S. Kalsi, New Age lnternational.
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Paper-III

MCH_ 103: pHySICAL CHEMISTRY-I

Unit - I
Introduction to txact euantum Mechanical Results :

Schrodinger equation and the postulates ofquantum, mechanics. Discussion of
solutions of the schr.dinger equation to some model systems viz., particre in a
box, the harmonic oscillator, the rigid rotor, the hydrogen atom.

Unit - U

Approximate methods :

The variation theorem, linear variation principle. perturbation theory (First
order and nondegenerate). Apprications of variation method and perfurbation
theory to the Helium atom.

Molecular Orbital Theory :

Huckel theory of conjugated systems bond and charge density calculation.
Applications to ethylene, butadiene, cyclopropenyl radicar cycrobutadiene etc.

Unit - III
Angular Momentum :

ordinary Angular Momentum, generarized angurar momentum, eigen functions for
Angular Momentum, eigen values of Angurar Momentum, operator using ladder
operators, addition of angurar momenta, spin, antisymmetry and pauri exclusion
principle.

Unit - IV
Classical Thermodynamics :

Brief resume of concepts of laws of thermodynamics, free energy, chemical potential
and entropies. Partial morar free energy, partiar morar volume and partial molar heal
content and their significance. Determinations of their quantities. concepts of
fugaciry and determination of fugacity. Activity, activity coelficient, I)ebye Hucker

eW, &-gy
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