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1. Explain the rotational structure of electronic spectra and obtain the equations of P, Q 

and R branches.   14 

OR 

 (A) Explain formation of electronic spectra.  7 

 (B) Explain the observed vibrational intensity distribution in band systems by Franck-

Condon principle.  7  

 

2. Write about electrical and thermal conductivities, derive their equations and hence 

derive Lorentz number.  14 

OR 

 (A) Define differential scattering cross section and derive the equation for it as under : 
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 (B) Derive the coefficient of viscosity of the gas as under : 
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3. Discuss the theory of electronic polarizability and obtain the expression for it as  

follows : s = 1 + 
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OR 

 (A) Explain dielectric polarizability and hence obtain Clausius-Mossotti relation for a 

cubic crystal. 7 

 (B) Explain polarization of dielectric. Define dielectric constant. Obtain electric 

susceptibility of the dielectric medium as under :  

  E =  – 1  7  
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4. Explain Langevin’s classical theory of paramagnetism and derive Curie law.  

  = 
C
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OR 

 (A) Write a short note on – NMR. 7 

 (B) Write the theory of atomic magnetic moment with necessary equations. 7  

 

5. Attempt any 7 out of twelve : 14 

  (1) Give the average value of the dipole moment in homo-nuclear molecules.  

  (2) Draw the intensity distribution in absorption bands from Franck-Condon principle 

for O2 molecule.  

  (3) Why I2 molecule has much closer vibrational levels ?  

  (4) Define Brownian motion. 

  (5) Define Photoelectric effect. 

  (6) Define mean free path. 

  (7) Define electric displacement vector. 

  (8) Define electric susceptibility. 

  (9) Define collision probability. 

  (10) Define magnetic susceptibility. Which type of information can we get from its 

sign ?  

  (11) Define Pauli’s paramagnetism. 

  (12) Write full form of ESR. 
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