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Instructions : (1) Symbols have their usual meaning.
(2) Figures on the right hand side show full marks of questions.

1. (a) Whatis Raman effect ? Explain quantum theory of Raman effect. 6
OR
Discuss how the study of vibrational spectrum of diatomic molecule enable us to
determine anharmonicity constant (wgx,)-

(b) Considering diatomic molecule as a rigid rotator the eigen energy value is
2

E = %J (J + 1). Show that the absorption spectrum consist of series of
equidistant lines with constant separation of 2B. 6
OR

Considering the molecule as vibrating rotator explain fine structure of infrared
spectra.

(c) Give short answers : 2
(i)  Why homogeneous diatomic molecule does not exhibit rotational spectrum ?
(i)  Which of the molecules HCI, OH, N,, H, will exhibit pure vibrational
spectrum ?

2. (a) State Franck-Condon principle and hence explain intensity distribution in
absorption band of electronic spectra. 6

OR

Explain how the structure of an infrared band differs with the structure of an
electronic band.

(b) Explain fluorescent emission in eletail 6
OR
Compare Raman spectra and fluorescent spectra.
(c) Give short answers : 2

(1) On what factors the intensity of lines in an electronic band depends ?

(2) What is vibrational quanta ?
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3.  (a) Derive the expressions for Bose-Einstein and Fermi-Dirac distribution functions. 6
OR
Discuss Bose-Einstein condensation.

(b) Explain thermal ionization of monoatomic gases hence obtain SAHA’S ionization
formula. 6

OR

Give virial expansion of the equation of state and derive equation for second virial
coefficient for real gas.

(c) Give short answers : 2
(1) What is fugacity ?
(2) What is paramagnetism ?

4. (a) Explain free electron fermi gas and solve Schrodinger equation for free electron in
one dimension. 6

OR
(i) Stress
(i)  Strain
(iii) dilation
Explain the above terms with their dimensions.

(b) With the help of elastic energy density and symmetry arguments prove that the 36
elastic stiffness constants reduced to 3 independent ones for cubic crystals. 6

OR

Discuss how classical statistical mechanics could not explain the heat capacity of
electron gas hence deduce an expression for heat capacity at low temperatures

2
Cy =13 7% D(E) K5 T.

(c) Give short answers : 2
(1) Give dimension of C,,.

(2) Define : Fermi energy.

5.  (a) Explain Hall effect hence derive equation for Half voltage and Hall coefficient. 6
OR
Explain Magnetic fluid hence describe methods to prepare it.
(b) What is superconductivity ? Discuss properties of superconductor. 6
OR

2
Explain dielectric function. Derive E(w) = 1 —%pz—

(c) Give short answers : 2
(1) What is Plasmon ?

(2) Give types of superconductors with their names.
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