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^  Assistant Professor Examination-2017

Syllabus of Physics Chemistry

Physical Chemistry:

1. Quantum Mechanics:

Basic principles of quantum mechanics: Postulates; exactly-solvable

systems: particle-in-a-box, harmonic oscillator and the hydrogen atom;

orbital and spin angular momenta; tunneling. Approximate methods of
quantum mechanics: Variational principle; perturbation theory up to
second order in energy; applications. Atomic structure and

spectroscopy; including shapes of atomic orbitals; electronic
configuration; quantum numbers; hydrogen atom spectra; term

symbols; many-electron systems and antisymmetry and Pauli exclusion
principle; Chemical bonding in diatomics; elementary concepts of MO
and VB theories.

2. Group theory:

Symmetry elements; point groups; character tables; reducible and
irreducible representation and applications.

3. Spectroscopy:

Rotational and vibrational spectra of diatomic molecules; electronic

spectra; IR and Raman activities - selection rules; basic principles,
selection rules and applications of Mossbauer, nuclear magnetic

resonance [NMR) and electron spin resonance [ESR) spectroscopy.

4. Thermodynamics:

Laws of thermodynamics, state and path functions and their

applications; thermodynamic description of various types of processes;
Maxwell's relations; concept of entropy; enthalpy; free energy;

spontaneity and equilibria; Hess's Law of heat summation and its
application; enthalpy of neutralization; Carnot cycle and its efficiency;
Carnot theorem; Gibbs and Helmholtz functions; law of mass action,

equillibrium constant, Le Chatelir's Principle.
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5. Chemical kinetics:

Rate of a reaction, factors influencing the rate of a reaction; dependence

of rate on concentration, mathematical characteristics of simple

chemical reactions-zero order, first order, second and pseudo order,

half life and mean life; methods of determination of the order of

reaction; study of chemical kinetics by polarimetry and

spectrophotometery; effect of temperature on rate of reaction,

Arrhenius equation, concept of activation energy; determination of

reaction mechanisms; collision and transition state theories of rate

constants.

6. Nuclear Chemistry:

Natural and artificial radioactivity, radioactive radiations, detection and

measurement of radioactive radiations, theory of radioactivity. Group

displacement law; radioactive disintegration; disintegration constant;

half-life and average-life period; nuclear binding energy; nuclear fission

and nuclear fusion; Isotopes; isotones; isobars and isodiapheres.

7. Phase equilibrium:

Elementary description of phase transitions; phase, component and the

degree of freedom, Gibbs phase rule, one component and two

component system.

8. Electrochemistry:

Specific and molar conductivity and effect of dilution on conductivity;

migration of ions and Kohlrausch law; Arrhenius theory of electrolyte

dissociation and its limitations, weak and strong electrolytes, Ostwald's

dilution law, I^HO theory and equation, transport numbers, Nernst

equation, redox systems, electrochemical and galvanic cells; standard

EMF; electrode potential; conductometric and potentiometric titrations;

ionic equilibria; pH scale; buffers: mechanism of buffer action,

Henderson - Hazel equation, hydrolysis of salts.



9. Surface Chemistry:

Adsorption: Physisorption; chemisorptlons; factors affecting adsorption
of gases on solids; heat of adsorption; Freundlich and Langmuir
adsorption isotherms; surface area and determination of surface area
[BET method}.

Catalysis: characteristics of catalyzed reactions, classification of
catalysis, application of catalysts.

Colloids: Classification, lyophilic and lyophobic colloids, Tyndall effect,
Brownian movement, electrophoresis and electro-osmosis, Hardy-

Schulze rule, protective colloids and gold number; reversible and
irreversible sols, emulsions and emulsifiers, association colloids

[micelles], critical micellar concentration [CMC], gels.

10. Photochemistry:

Laws of photochemistry: Grbthus-Draper law, Stark-Einstein law,
Jablonski diagram depicting various processes occurring in the excited
state, fluorescence, phosphorescence, quantum yield, photosensitized
reactions, and energy transfer processes.

11. Gaseous states and molecular velocities:

Critical phenomenon : PV isotherms of ideal gases, Andrew's
experiment, continuity of states, the isotherms of van der Waals
equations, relationship between critical constants and van der Waals
constants, root mean square, average and most probable velocities.
Maxwell's distribution of molecular velocities, collision numbers, mean

free path and collision diameter, liquefaction of gases.

12. Liquid state:

Intermolecular forces, structure of liquids, classification and

applications of Liquid crystals. Ideal and non-ideal liquid mixtures.
Raoult's law and Henry's law, azeotropes, Nernst distribution law.



13. Solid state:

Types of solids; laws of crystallography; bravais lattices; miller indices;
determination of the dimension of a cubic unit cell and number of atoms

and molecules per unit cell; lattice energy of ionic crystals; Born Haber

cycle, ionic solid structures, radius ratio, radius ratio effect and
coordination number, defects in solids; Bragg's equation and

applications; band structure of solids; conductors, insulators and

semiconductors.
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