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M.Sc. CHEMISTRY (SEMESTER — 1)

Paper No. - 1T (Code- MCH-403)
C'ompulsory /Optional : Compulsory
Max. Marks - 100

Paper — 111 : Physical Chemistry

;lml o | Introduction to Exact Quantum Mechanical Results

Schrodinger equation and the postulates of quantum mechanics. Discussion of solutions
of the Schridinger equation to some model systems viz., particle in a box, the harmonic
oscillator, the rigid rotor, the hydrogen atom and helium atom.

Unit — 11 Approximate Methods

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

Molecular Orbital Theory

Huckel theory of conjugated systems bond and charge density calculations. Applications
to ethylene, butadiene, cyclopropenyl radical cyclobutadiene etc. Introduction to
extended Huckel theory.

mt — ]Il Angular Momentum

Ordinary angular momentum, generalized angular momentum, cigen functions for
angular momentum, eigen values of angular momentum operator using ladder operators
addition of angular momenta, spin, anti-symmetry and Pauli exclusion principle.

ll_mt —1v | Classical Thermodynamics

Brief resume of concepts of laws of themlodynamlcs free energy, chemical potential
and entropies. Partial molar free energy, partlal molar volume and partial molar heat
content and their significance. Determinations of these quantities. Concept of
fugacity and determination of fugacity. Non-ideal systems : Excess function s for non-
ideal solutions. Activity, activity coefficient, Debye Huckel theory for activity
coefficient of electrolytic solutions; determination of activity and activity coefficients;
jonic strength. Application of phase rule to three component systems; second
order phase transitions.

Uinit -V Statistical Thermodynamics

Concept of distribution, thermodynamic probability and most probable distribution.
Fnsemble averaging, postulates of ensemble averaging. Canonical, grand canonical
and micro-canonical ensembles, corresponding distribution laws (using Lagrange's
method of undetermined multipliers).  Partition functions-translation, rotational,
vibrational and  electronic partition functions, ~Calculation of *thn‘noﬁdmnu,
properties in  terms of partition. Application of partition functions. Fermi-Dirac
Statistics, distribution law and applications to metal. Bose-Einstein statistics distribution
Law and application to helium.
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Wi Chnemmsery. POW. Atkins, ELBS.

readacnon o Quantum Chemistry, A.K. Chandra, Tata Mc Graw Hill.

“wasmezm Chemistry, Ira N. Ievine, Prentice Hall.

~~ulson's Valence, R. Mc Ween y, ELBS.

(hemical Kinetics. K. I. Laidler, McGraw-Hill.

Kinetics and Mechanism of Chemical Transformation J.Rajaraman and J. Kuriacose, Mc Millan.
Micelles. Theoretical and Applied Aspects, V. MOraoi, Plenum.

Modern Electrochemistry Vol. 1 and Vol. 11 1.0.M. Bockris and A.K.N. Reddy, Planum.
Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and J. Sridhar, Wiley

Fastern.

10. Introduction to Quantum Chemistry-R.K. Prasad, New Age Publication.
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