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 :      . 
 

1. (a)           . 5 

1. (b)     ?          
     . 5 

 

1. (a)     ?     .  5 

1. (b)     . 5 

 

2. (a)            .  5 

2. (b)             . 5 

 

2. (a)    . 5 

2. (b)             . 5 

 

3. (a)           . 5 

3. (b) P  R     .   P-  R- 
 . 5 

 
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3. (a)       v, v+1, v+2     
        . 5 

3. (b) (1)    . (2)       . 5 

4. (a) Ambipolar diffusion   ?  .       

  Te = Ti ;  Da = 2Di.  5 

4. (b)         n  
1

t
 5 

 

4. (a)        . 5 

4. (b)         . 5 

 

5.  10    10 

 (1)            ? 

 (2)    ? 

 (3)    ? 

 (4) Scleronomous constraint   ? 

 (5) Rheonomous constraint   ? 

 (6)  number of degrees of freedom   ? 

 (7)            ? 

 (8)      B    I   . 

 (9)        v       
   ? 

 (10)     . 

 (11)    .  

 (12)  '    . 

_______________ 
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Instruction : Symbols have their usual meanings. 
 

1. (a) Draw a neat diagram and explain experimental arrangement to study Raman 
Spectra. 5 

1. (b) What is Raman effect ? Clearly explain vibrational  Raman effect on the basis of 
quantum theory and also obtain the expression for vibrational Raman shift.  5 

OR 

1. (a) What is Raman effect ? Clearly explain it on the basis of classical theory.  5 

1. (b) Write on mechanism of phosphorous emission.  5 

 

2. (a) With the help of D ‘Alembert’s principle , derive Lagrange’s equation of motion 
for conservative holonomic system.  5 

2. (b) Obtain general expression for kinetic energy and explain the significance of three 
terms involved in it.  5 

OR 

2. (a) Obtain D ‘Alembert’s principle. 5 

2. (b) Considering a bead sliding along a uniformly rotating wire in a force free space, 
obtain the expression of the centripetal acceleration.  5 

 

3. (a) Draw a neat diagram and explain experimental arrangement to study rotational 
spectra.  5 

3. (b) Write down the parabolic equation for P and R branches. Using this expression, 
obtain R branch and P branch equations.  5 

OR 
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3. (a) Using the energy levels v, v+1, v+2 for vibrational motion for a diatomic 
molecule, show that the second difference in the wave number separation directly 
gives anharmonicity constant.  5 

3. (b) (1) Write on non-rigid rotator. (2) Write on isotope effect on rotational spectra. 5 

4. (a) What is ambipolar diffusion ? Explain it in detail. With necessary equations, 
show that when Te = Ti ;  Da = 2Di.  5 

4. (b) Discuss the recombination process in plasma and show that   n  
1

t
 5 

OR 

4. (a) Discuss Townsend’s criterion and Paschen’s law in brief.  5 

4. (b) Explain elastic collision and inelastic collisions with reactions in plasma.  5 

 

5. Answer any 10 : 10 

 (1) Does Raman shift depend upon the wavelength of incident radiation ? 

 (2) What is luminescence ? 

 (3) What is fluorescence ? 

 (4) What is scleronomous constraint ? 

 (5) What is rheonomous constraint ? 

 (6) What is the number of degrees of freedom of the system ? 

 (7) What is required for a diatomic molecule to produce rotational spectra ? 

 (8) Give the relationship between rotational constant B and moment of inertia I for a 
diatomic molecule . 

 (9) Considering diatomic molecule as anharmonic oscillator, what happens to the 
classical vibrational frequency as v increases ? 

 (10) Write down Einstein relation in plasma . 

 (11) Define  effect in plasma. 

 (12) Define '  effect in plasma. 

_______________ 


