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Note :  The candidates are required to attempt two 

 questions each from Sections A and B carrying 
 5 marks each and any five  from Section C 
 consisting of 7 short answer type questions 
 carrying 2 marks each. 

 
 

SECTION—A 
 
1. What do you understand by Zeeman effect? 

Differentiate between normal and anomalous 
Zeeman effect. Derive an expression for Zeeman 
shift using quantum theory. 

(1) 



 
2. What are allowed forbidden transition? How these 

transitions are given by selection rules? Give energy 
level diagram of some transitions allowed by 
selection rule       =   ±1 

 
 

3. (a) Describe Stern-Gerlach experiment to support 
the hypothesis of spin associated with an 
electron. 

 
(b) Hydrogen atom the ground state energy = 3.6 

ex. Calculate the wavelength of light emitted 
or absorbed in the transition between n = 1 
and n = 3. 

 
 

4. What do you understand by orbital angular 
momentum and spin angular momentum. Obtain 
the expression for them. 
 
 

SECTION—B 
 

5. (a) State and explain Moseley’s law. 
 
 
(b) An X-rays tube operated at 30 kV emits a : 

continuous spectrum with a short wavelength 
 

(2) 

Δl



 
= 0.414     . Calculate the  Planck’s constant. 

 
 
6. What is Raman effect? Give its experimental set 

up. Give the theory of pure rotational and 
vibrational-rotational Raman spectrum. 

 
 
7. Discuss the spectrum of helium atom. What are 

para-helium and ortho-helium?  
 
 
8. Show that the singlet state is stable state while 

triplet state is unstable in the case of hydrogen 
molecule. Discuss molecular spectra.  

 
 

SECTION—C 
 
9. Attempt any  five  parts : 

 
(a) What is space quantization of angular 

momentum? 
 

(b) Show that the concept of anti-symmetric wave 
function leads to Pauli’s exclusion principle.  

 
(c) What do you understand by Auger electron?  

 

(3) 

λ A
o



 
(d) Give the physical significance of Franck-Hertz 

experiment. 
 

(e) What do you understand by selection rules? 
 
(f) What is Lande’s -g factor? 
 
(g) What are hard and soft X-rays? 

(4) 


