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Instructions : (1) All questions in Section – I carry equal marks. 
   (2) Attempt any three questions in Section – I. 
   (3) Question 9 in Section – II is Compulsory. 
 

SECTION – I 

1. (A) Discuss formation of electronic spectra. 7 

 (B) Explain with appropriate expressions fully the gross vibrational structure of 
electronic band system in emission. 7 

 

2. (A) Discuss rotational fine structure of electronic transition. What is Fortrat diagram ? 7 

 (B) Write statement of Franck-Condon principle. Using Franck-Condon parabolic 
principle, explain the intensity distribution in absorption band. 7 

 

3. (A) Discuss transport phenomena and hence derive an expression for the thermal 
conductivity of gas. 7 

 (B) Explain electrical conductivity and derive necessary equations. 7 

 

4. (A) Define differential scattering cross-section. Obtain the expression of differential 
scattering cross-section in terms of scattering parameter. 7 

 (B) Discuss the Phenomenon of molecular collisions. 7 

 

5. (A) Explain Polarization of dielectric. Define the term dielectric constant and hence 
show that  = 1 + Xe 7 

 (B) Derive Clausius Mossotti equation. 7 

 

6. (A) Mention the sources of Polarizability. Discuss the classical theory of electronic 
polarizability in detail. 7 

 (B) Write a short note on “Optical-Phonon modes in ionic crystals.” 7 
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7. (A) Discuss the Langevin’s theory of Paramagnetism and hence show that the 
magnetic susceptibility of a paramagnetic substance is inversely proportional to 
temperature. 7 

 (B) Write a short note on Hund’s rules.  7 

 

8. (A) Write a short note on nuclear paramagnetism. 7 

 (B) Show that the magnetic moment associated with orbital motion is an integer 
multiple of Bohr magneton.  7  

 
SECTION – II 

9. Answer in short : (8 out of 16) 8 

 (1) Define Collision probability. 

 (2) Define Brownian motion. 

 (3) What will happen to coefficient of viscosity  when temperature increases in           
gas ? 

 (4) Define wave number and hence give its unit. 

 (5) A parabolic plot in m   graph is known as _______. 

 (6) Write dimension of scattering cross-section. 

 (7) Why I2 molecules has much closer-vibrational levels ? 

 (8) Define effusion. 

 (9) Give one important difference between a paramagnetic and a diamagnetic 
substances. 

 (10) Give S.I. Unit of Bohr magneton. 

 (11) Define electric susceptibility. 

 (12) Write the equation of Plasma frequency. 

 (13) Define Pauli Paramagnetism.  

 (14) Give S.I. unit of intensity of magnetization. 

 (15)  Define magnetogyric ratio. 

 (16) Write equation of “Curie Law.” 
__________ 

 


