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Instruction : Symbols have their usual meanings. 

 

1. (a) (1) Write a note on “vibrational analysis of the electronic bands of a diatomic 
molecule”.    7 

  (2) Explain formation of electronic spectra. 7 
     OR 
  (1) Considering the rotational structure of electronic spectra, obtain the Q 

branch equation.  
  (2) Explain the observed vibrational intensity distribution in band systems by 

Franck-Condon principle. 
 
 (b) Any four out of six.   4 
  (1) Define wave number and hence give its unit. 
  (2) Write the Franck-Condon principle. 
  (3) Give the average value of the dipole moment in homo-nuclear molecules. 
  (4) Draw the intensity distribution in absorption bands from Franck-Condon 

principle for O2 molecule. 

  (5) Draw the intensity distribution in absorption bands from Franck-Condon 
principle for I2 molecule. 

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

 
2. (a) (1) Define differential scattering cross section and derive the equation for it as 

under.    7 

    () = – 
b
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  (2) Derive the coefficient of viscosity of the gas as under : 7 
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     OR 
  Explain thermionic emission and derive Richardson-Dushman equation for 

thermionic emission.   14 
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 (b) Any four out of six.   4 
  (1) What is Lorenz number ? Write the equation for it. 
  (2) Define Brownian motion. 
  (3) Define Photoelectric effect. 
  (4) What will happen to coefficient of viscosity  when temperature increases in 

gas ? 
  (5) Write the equation of Fick’s law. 
  (6) Write the factors on which electrical conductivity depends. 
 
3. (a) Discuss the theory of electronic polarizability and obtain the expression for it as 

follows :     14 
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     OR 
  Write in detail about polarization of dipole orientation with necessary equations. 

Explain the differences between orientational polarization and other types of 
polarization. 

 
 (b) Any three out of five.   3 
  (1) Define electric displacement vector. 
  (2) Define electric susceptibility. 
  (3) Write the connecting relation of polarizability in terms of SI and CGS 

system. 
  (4) Define macroscopic dielectric constant. 
  (5) Write the equation of plasma frequency. 
 
4. (a) Explain Langevin’s theory of diamagnetism with necessary figure and derive. 14 

      = – 
0NZe2

6m  r2 

     OR 
  Explain Langevin’s classical theory of paramagnetism and derive Curie law. 
 
 (b) Any three out of five.   3 
  (1) Define Magnetic susceptibility. Which type of information can we get from 

its sign ? 
  (2) Write third rule of Hund’s. 
  (3) Define Pauli paramagnetism. 
  (4) How can we get magnetic resonance ? 
  (5) Write full form of ESR. 
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