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Instructions : (1) All Questions in Section I carry equal marks. 
   (2) Attempt any THREE questions in Section I. 
   (3) Question IX in Section II is COMPULSORY. 
   (4) Symbols have their usual meaning.    

Section – I 
 1. (A) Explain with appropriate expressions fully the gross vibrational structure of 

electronic band system in absorption. 7 
 (B) Discuss the formation of electronic spectra. 7 
 
2. (A) Write statement of Franck-Condon principle. Explain intensity distribution in 

Emission Band using Condon parabola. 7 
 (B) Discuss rotational fine structure of electronic vibrational transitions. 7 
 
3. (A) Discuss transport phenomena and hence derive an expression for the coefficient 

of viscosity of gas. Also mention the factors on which it depends. 7 
 (B) What is photoelectric emission ? Derive the equation of current density in the 

case of photoelectric effect. 7 
 
4. (A) Define differential cross-section. Obtain the expression of differential scattering 

cross-section in terms of scattering parameter. 7 
 (B) Derive Einstein’s relation equation for mobility. 7 
 
5. (A) Derive formula showing relationship between dielectric constant and electric 

susceptibility of dielectric medium. From that derive formula for displacement 
vector D = 0E + P. 7 

 (B) Explain phenomenon of polarization in detail. 7 
 
6. (A) Define dielectric polarizability and hence obtain Clausius-Mossotti relation for a 

cubic lattice. 7 
 (B) Write short note on “Optical-phonon modes in ionic crystals”. 7 
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7. (A) Discuss the Langevin’s classical theory of paramagnetism. 7 
 (B) Discuss in detail the theory of atomic magnetic moment. 7 
 
8. (A) Write a short note on nuclear paramagnetism. 7 
 (B) Discuss in detail Nuclear Magnetic Resonance. 7  

 
Section – II 

9. Answer any eight of the following : 8 
 (1) Selection rule of simplest electronic transition  –   is ________. 
 (2) Draw intensity distribution bands for CO molecule. 
 (3) Does H2, N2, O2 molecules produce electronic spectra ? Why ? 
 (4) In what way the absorption spectra of diatomic molecules differ from emission 

spectra. 
 (5) Define mean free path. 
 (6) Define effusion. 
 (7) Write dimension of scattering cross-section. 
 (8) Give S.I. unit of work function. 
 (9) Define macroscopic dielectric constant. 
 (10) Write Clausius-Mossotti relation. 
 (11) Give any two properties of a dielectric substance. 
 (12) Define electric displacement vector. 
 (13) Write full form of ESR. 
 (14) Define Pauli’s paramagnetism. 
 (15) Give S.I. Unit of Intensity of magnetization. 
 (16) Give S.I. Unit of Bohar magneton. 

    


