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(2) Symbols have their usual meaning

Explain salient features of molecular electronic spectra.
OR
Discuss the formation of electronic spectra.

Obtain wave number equations of P and R branch for rotational structure of

electronic band. Write single parabolic equation and explain its fortrate parabola.
OR

Discuss rotational fine structure of electronic vibrational transitions.

Discuss transport phenomena. Derive an expression for the coefficient of thermal
conductivity.
OR

2
. . . .. ne~ If )
Derive the equation of electrical conductivity 6,; = m VP for a given system.

Obtain Fick’s law of diffusion and derive the equation for coefficient of diffusion

= % )L

OR
Define differential scattering cross-section. Obtain the expression of differential
scattering cross-section in terms of scattering parameter.

Explain Polarization of dielectric. Show that when a dielectric having dielectric
constant (k) is introduced between the plates of a capacitor, then both the electric
field and potential differences across the plates of a capacitor reduces to (1/k) of
their respective original values.
OR

Derive formula showing relationship between dielectric constant and electric
susceptibility of dielectric medium. From that derive formula for displacement
vectorD=¢€ E+P.
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(b) Give theory of electric polarizability and derive formula of static dielectric

constant. 7
OR
Discuss ionic polarization and hence obtain the expression for natural resonant
frequency.
4. (a) Derive quantum theory of magnetic susceptibility. 7
OR
Discuss the Langevin’s classical theory of paramagnetism.
(b) Discuss in detail Nuclear Magnetic Resonance. 7
OR

Show that the magnetic moment associated with orbital motion is an integer
multiple of Bohr-magneton.
5. Answer in short. 14
(1) In which region, the electronic spectra appears ?
(2) Write dimension of Scattering cross-section.
(3) Define mean free path.

(4) Draw intensity distribution bands for CO and I, molecules.

(5) In thermal conductivity heat transport along z-coordinate Q, is proportional to

(6) Give S.I. unit of work function.

(7) Give unit of wave number.

(8) Give S.I. unit of Intensity of Magnetization.
(9) Define relative permeability of material.
(10) Write Clausius-mossotti relation.

(11) Write a statement of Hund’s First rule.

(12) Give full form of ESR and NMR.

(13) Define magnetic susceptibility.

(14) What is Lorentz number ?
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