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Instructions : (1) All questions carry equal marks.
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(2) The symbols have usual meaning.

Explain salient features of molecular electronic spectra. 4)
OR

Explain how the absorption spectra of diatomic molecules differs from the

emission spectra.

Discuss the rotational structure of electronic bands. (6)
OR

Explain with appropriate expressions fully the gross vibrational structure of

electronic band system in absorption.

Using Frank-Condon principle, explain the intensity distribution in emission

bands. 4)
OR

The rotational analysis of one band system is given by: y = 24762 + 25 m —

2.1m2cmL. Deduce the position of head band and find the values of B',and B",.

On the basis of transport phenomena, discuss about the terms Effusion and

Diffusion. @)
OR

Define thermionic emission? Derive Richardson-Dushman equation for it.

On the basis of transport phenomena, discuss the phenomenon of molecular

collisions. @)
OR

Define differential scattering cross-section. Obtain the expression of differential

scattering cross-section in terms of scattering parameter.

Explain polarization of dielectric. Define the term dielectric constant and hence

show that :

e=1+ye @)
OR

Define dielectric polarizability and hence obtain Clausius-Mossotti relation for a

cubic lattice.
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(b) Mention the sources of polarizability. Discuss the classical theory of electronic
polarizability in detail. (7
OR
Write a short note on plasma oscillations.

4 (@) Discuss the Langevin’s theory of paramagnetism and hence show that the
magnetic susceptibility of a paramagnetic substance is inversely proportional to
temperature. (8)

OR
Discuss in detail the theory of atomic magnetic moment.
(b) Show that the magnetic moment associated with orbital motion is an integer
multiple of Bohr magneton. (6)
OR
Write a short note on Nuclear paramagnetism.
5. Answer in short: (14)
(1) Define collision probability.
(2) Give S.1. unit of work function.
(3) Why electronic spectra of molecules are usually found in visible and ultravoilet
region ?
(4) Give unit of wave number.
(5) Define coefficient of viscosity.
(6) Define the term polarization.
(7) Give one important difference between a paramagnetic and a diamagnetic
substance.
(8) Give S.1. unit of Bohr magneton.
(9) Define Diffusion.

(10) State Hund’s first rule.

(11) Give any two properties of a dielectric substance.
(12) Give S.1. unit of Intensity of Magnetization (M).
(13) Define relative permeability of material.

(14) Give S.1. unit of gyromagnetic ratio.
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