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PART  A – (10 × 1 = 10 Marks) 
 

 Answer ALL Questions 

Choose the correct answer : 

1. Give an example of simple cubic crystal 

 (a) NaCl (b) As 

 (c) Sb (d) Cd 

2. The value of Madelung constant for NaCl is 

 (a) 2.75 (b) 1.7 

 (c) 3.75 (d) 1.75 

3. The mobility of electron in metal is given by 
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 (a) eτ/m (b) e/m 

 (c) τ/m (d) m/τ 

4. The phonon momentum is represented as  

 (a) ħk (b) k 

 (c) K2 (d)  ħk2 

5. The Fermi energy of electron inside a metal is 

 (a) Constant   

 (b) Decreases as temperature decreases 

 (c) Increases as temperature rises 

 (d) Decreases slowly as temperature rises. 

6. The thickness of the Bloch wall is  

 (a) 200 to 300 lattice constant 

 (b) As high as 500 lattice constant 

 (c) As high as 400 lattice constant 

 (d) 10 to 100 lattice constant 

7. Which of the following is the distribution of 3d electrons 

of iron atom based on Hund’s rule?  

 (a) 5D4 (b) 5D2 

 (c) 5D3 (d) 5D5 

8. Above the Neel temperature the dipoles are  

 (a) Randomly oriented (b) Antiparallel 
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 (c) Parallel (d) All the above 

9. Type I superconductors are classified as  

 (a) Hard (b) Soft 

 (c) Sometimes hard (d) Always hard 

10. The cooper pairs are  

 (a) Pair of two electrons (b) Pair of two protons 

 (c) Pair of two photons (d) All the above 
 

PART – B   (5 X 5 = 25 Marks) 

Answer ALL Questions choosing either (a) or (b). 

Answer should not exceed 250 words. 
 

11. (a) What are miller indices? Explain with an example. 

(OR) 

 (b) List the properties of liquid crystal. 

12. (a) What are Brillouin Zones? 

(OR) 

 (b) Describe about Umklapp process. 

13. (a) Give the band theory of metals. 

(OR) 

 (b) Give the theory of free electron gas in three 

dimensions. 

14. (a) Outline the quantum theory of paramagnetism. 
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(OR) 

 (b) Describe about phonons. 

15. (a) Explain about Meissner effect. 

(OR) 

 (b) Discuss about DC Josephson effect. 
 

PART – C   (5 X 8 = 40 Marks) 

Answer ALL Questions choosing either (a) or (b). 

Answer should not exceed 600 words. 
 

16. (a) Define Bragg’s law.  Explain crystal diffraction. 

(OR) 

 (b) Describe about atomic form factor. 

17. (a) Discuss about phonon momentum. 

(OR) 

 (b) Describe Debye’s theory of lattice heat capacity. 

18. (a) Discuss about Kronig-Penney model. 

(OR) 

 (b) Describe the experimental method of Hall effect. 

19. (a) Explain the adiabatic demagnetisation. 

(OR) 

 (b) Give the theory of anti-ferromagnetism of materials. 

20. (a) Derive an expression of London equation. 
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(OR) 

 (b) Explain about SQUIDS. 

 


