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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.  Obtain the phonon dispersion relation in a crystal with two atom per primitive basis 

(NaCl type). How many optical and acoustic branches are possible in this type of crystal 
vibration. 

Q 2.  Define phonon heat capacity and find out expression for Debye T3 law by using Debye 
model of heat capacity. 

Q 3.  Explain Kronig-Penney model in detail and justify the origin of energy bonds in solids 
with the help of this model. 

Q 4.  Give the BCS theory of superconductivity in detail. 
 

Section-B 
(Short Answer’s Question) 

 

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

Attempt any four questions. Each question carries 05marks.   

Q 1.  Define reciprocal lattice vectors and write down diffraction condition in reciprocal lattice 
system. 

Q 2.  Evaluate the Madelung constant for a line of ions of alternating sign with distance R 
between ions. 

Q 3. Define Hall Effect and Hall coefficient. 
Q 4.  What is effective mass? Find out the expression for effective mass of electron. 
Q 5.  Define superconductivity, Meissner effect and types of superconductors. 
Q 6. Define plasmons, polaritons and polarons. 
Q 7.  What are Schottkey and Frenkel defects? 
Q 8.  Calculate the interplaner spacing for (321) plane in a simple cubic lattice. The lattice 

constant is 4.2×10-10 m. 
 
 



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.  

1. The number of atoms per unit cell in a bcc crystal is 1. 
2. The Bragg condition in terms of reciprocal lattice is 2K.G + G2 = 0 
3. The free electron theory of metals was initiated by Lorentz and Drude. 
4. The energy band gap between the valance and conduction bond in semiconductor is of 

order of 6 eV. 

5. The Curie law � ∝ 	
�

�
  is obeyed by Ferromagnetic materials only. 

 

Choose the correct alternative of the following. 
 

6. Which of the following substance is/are dielectric (s) 
a) Copper          b) Mica        

c) Germanium          d) Tungsten 

7. The relation between dielectric constant K and dimensionless electric susceptibility 
								�

�
   is 

 
a) � = 1 + ����    b) � = 1 − ��      
c) � = 1 + ��    d) � = ���� 

8. Which of the following has greatest packing factor 
a) Simple cubic     b) bcc          

c) fcc           d) Same for abc 

9. First Brillouin zone is a region bounded by  
a) �� = ±

�

�
		 , �� = ±

�

�
	     b) �� = ±

�
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�

	
  

c) �� = ±
��

	
		 , �� = ±

��

	
     d) ±�� ± �� =

��

	
	 

10. Fermi energy is  
a) Average energy of electron gas     
b) Maximum energy possessed by free electron at 0 K.         
c) Minimum energy possessed by free electron at 0 K.  
d) Half of the maximum and minimum energy 
 


