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Instructions : (i)  All questions carry equal marks.
(i) Numbers on right side show marks.

(ii1) All the symbols used are in their usual notations.

1. (A) Explain Electronic Band spectra in Absorption. Obtain its first difference of the
wave numbers in absorption and show that the successive bands decrease. 7

OR

I. (A) In the electronic spectra, the zero-point energy of the ground state of CO
molecule is 1057 cm! and the lowest excited state is 657 cm!. The energy of
v' = 0 to v"' = 0 transition is 49718 cm™!. Find the energy difference “v,” between

the minima of the two potential energy curves in cm™'. What is its corresponding

wavelength ? 7
1. (B) State Frank-Condon Principle in terms of electronic transition and in terms of
most probable transitions. Explain intensity distribution of O,, CO and I,
molecules in Absorption band from Frank-Condon Principle. 7
OR
1.  (B) Write a short note on Condon Parabola. 7

2. (A) Explain momentum transport in viscosity. Obtain equation for coefficient of

viscosity of Gas using momentum transport. 7
OR
1 annzsz
2. (A) Derive the equation K = 3 m—VF of Thermal conductivity. How does it differ
from electrical conductivity ? 7
2. (B) Explain Photoelectric effect and obtain its current density equation. 7
OR
2. (B) With necessary equations, explain about Diffusion. 7
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3. (A) Explain Polarization and describe the electric dipole moment per unit volume. 7

OR
3. (A) Explain polarization from dipole orientation and obtain the equation of
susceptibility. How is it related to dielectric constant ? 7
3. (B) Explain Optical phonon modes in ionic crystals. With necessary equations,
explain longitudinal optical phonon modes in ionic crystals. 7
OR
3. (B) Explain the interaction of electromagnetic waves with optical modes. 7
4.  (A) Derive Langevin’s theory of diamagnetism. 7
OR
4.  (A) Derive theory of atomic magnetic moment. 7
4. (B) Explain quantum theory of magnetic susceptibility, hence obtain quantum
mechanical formulation. 7
OR
4.  (B) With necessary equations, explain Diamagnetism. 7

5. Answers the following questions in short : (Any Seven). (Each question carries two

marks). 14
(i) Give any two differences between electronic spectra and vibrational-rotational
Spectra.

(i) In the case of electronic spectra, when does the molecule said to be in excited
state ?

(iii)) Draw Deslandre table of electronic spectra.
(iv) What is total scattering cross-section ?

(v) If total number of scattered molecules are 100 and total number of molecules
present are 1000, then what will be the collision probability ?

(vi) What is thermionic emission ?

(vil) What is relative permittivity ?

(viii) Write the equation of dielectric loss factor.
(ix) Write Clausius-Mossotti relation.

(x) Write Hund’s Second rule.

(xi) If Magnetic moment is proportional to orbital angular momentum, then what is its
proportionality constant known as ?

(xi1) What is the principle of cooling of a system ?
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