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Section-A 

 (Long Answers Question) 
 

Note : Answer any two questions. Each Question carries 15 marks.   (2 x 15 = 30) 
  
Q.1  Give the detail comparison of three statistics (Maxwell-Boltzmann, Bose- 

Einstein and Fermi-Dirac statistics). 

Q.2  Obtain the solution of Schrodinger wave equation for a particle in a box and 
draw the wave function. 

Q.3  Derive the Pauli spin matrix for electron. 

Q.4  Explain the principle of time independent perturbation theory. 

 

Section-B 
(Short Answer’s Question) 

 

Note: Answer any 04 Questions. Each question carries 05 marks.            (4 x 5 = 20) 
 

Q.1  Give the Boltzmann equipartition theorem. 

Q.2  Write down the postulates of quantum statistical mechanics. 

Q.3  Explain Dirac’s bra and ket notations to explain state of a system in vector 
space. 

Q.4  Write down Schrodinger time dependent and time independent wave 
equation and give the physical significance of the wave function. 

Q.5  Using uncertainty principle shows the non-existence of electron in the 
nucleus. 



Q.6  What is the first order Stark effect in hydrogen atom. 

Q.7  Define Born approximation. 

Q.8  Find the expectation value of position and momentum of a particle whose 
normalization wave function is given as  ���� = ������/�����		
� 

 

Section-C 
Objective Question (Compulsory) 

 

Note : Answer all questions. Each question carries 01 mark.                  10 x 1 = 10 
 

Write True and False against the following questions.  

Q.1   � =
ℏ�

�
 is known as zero point energy. 

Q.2  The phase velocity ��	and group velocity 
 of de Broglie wave in free 
space are related as 
.�� = �� where c is speed of light in free space.  

Q.3  The value of  ��, �� is 1. Where L is angular momentum vector. 

Q.4  In de Broglie mode, electron orbit must form wave packet. 

Q.5  The lowest energy (ground state) for a particle in a box is  
ℏ�����

����
 

 

Choose the correct alternative of the following. 

Q.6  Hamilton operator is  

a)  � =
�ℏ�

��
∇� + ����   b)  � =

�ℏ�

��
∇� + ����� 

c)  � =
ℏ�

��
∇� + ����     c) non of these 

Q.7  What is the value of   ��, ��� 
a) zero     b)  one 

c)  �ℏ      c) non of these 

Q.8  The expectation value of momentum p is  



a) ��∗� �ℏ
	
∇� 	��	    b) � ℏ

	
∇��∗�� 	�� 

c)  ��∗ �ℏ
	
∇����    c) �� �ℏ

	
∇��∗�� 

Q.9  What is the value of   ��, ��  
a) zero     b)  one 

 c)  �ℏ�     c) non of these 

Q.10  Which one of the following is NOT Fermions particle 

 a) muons     b)  electron 

 c)  neutron     c) photon 


