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Instructions : (1) All questions in Section-I carry equal marks.  

   (2) Attempt any three questions in Section-I.  

   (3) Question No. 9 in Section-II is compulsory.  

 

Section-I 
 

1. (A) Explain Electronic spectra for molecule with its potential energy curve. 7 

 (B) The value of e & e · e for upper and lower state of NaCl molecule is ‘x’; 12.3; 

3670.4 and 10.4 cm–1 respectively. The 0  0 transition observed at         
58212.4 cm–1. If the energy difference between minima of two curves is 58959.18 
cm–1, then find the value of ‘x’. 7 

 

2. (A) Explain Electronic Band Spectra in Absorption. 7 

 (B) Explain Intensity distribution in Absorption from Franck-Condon Principle. 7 

 

3. (A) What is Mean collision time ? Obtain the equation of mean free path l = 
Af

υ
.  7 

 (B) If metal emits electrons when heated to high temperature ‘T’ derive the equation 
of current density ‘j’ carried by these electrons. 7 

 

4. (A) Explain Electrical conductivity and derive necessary equations. 7 

 (B) Write a short note on Diffusion and obtain its diffusion equation. 7 

 

5. (A) For Parallel plate capacitor explain dielectric constant and obtain equation of 

displacement vector 

D  = 


P  + 0 


E . 7 

 (B) Write a short note on ‘Plasma Oscillations’ in the study of properties of Plasma. 7 
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 6. (A) Write a short note on Dielectric Polarizability. Write the sources of Polariozability. 7 

 (B) Explain Dielectric losses and obtain its equation of energy dissipated per unit 
time.    7 

 

7. (A) Write a short note on Hund’s Rules. 7 

 (B) What is Paramagnetism ? Explain Nuclear Paramagnetism. 7 

 

8. (A) Write a short note on van Vleck Paramagnetism. 7 

 (B) Explain Nuclear Magnetic Resonance. 7 

 

Section – II 

9. Answer in short : (8 Out of 16) 8 
  (1) The selection rule of the vibrational structure of electronic band  = _______. 

  (2) A parabolic plot in m   graph is known as ________. 

 (3) In the absorption experiment of electronic spectra, in which statistical 
distribution, molecules are at lowest vibrational level ? 

 (4) Which principle involves the probability density | v |2 in various vibrational 

levels of each electronic state ? 

 (5) Write equation of Lorentz number. 

 (6) 1 atomic unit = ________ kilogram. 

 (7) Define group velocity. 

 (8) Define diffusion. 

 (9) Write equation of Plasma frequency. 

 (10) If magnitude of positive and negative charges are unity and if the size of the 
dipole is 2  10–9 cm then dipole moment is ________. 

 (11) What is the unit of surface charge density ? 

 (12) Write equation of reduced mass of ion. 

 (13) Define Magnetogyric ratio. 

 (14) The temperature independent Paramagnetism is commonly known as _______. 

 (15) Unit of Permeability of free space is _______. 

 (16) Write equation of “Curie Law”. 

______________ 

 


