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Time: Three hours                                                       Maximum : 100 marks Answer ALL questions 
PART A - (10 X 2 = 20 marks) 

1. Define the terms (i) Relaxation time and (ii) Mobility 
2. At any temperature T, what is the value of Fermi function at Fermi energy 

level EF. 
3. The intrinsic carrier density at room temperature in Ge is 2.5x1016/m3. If the 

electron and hole mobilities are 0.13 and 0.05 m2/V/s respectively, calculate 
its electrical conductivity.  

4. What are the differences between n-type and p-type semiconductors? 
5. What is Bohr magneton? Give its value. 
6. The transition temperature for a superconducting material is 3.7 K at zero 

magnetic field and critical field is 0.0306 A/m at 0 K. Calculate the critical 
field at 2 K. 

7. Define dielectric loss. 
8. List the properties of Ferroelectric materials? 
9. Define the term birefringence. 
10. What are shape memory alloys? Give examples. 

 
PART B - (5 X16 = 80 marks) 

11. (a) Derive an expression for electrical and thermal conductivity of a 
metal, hence deduce Wiedemann-Franz law. 

(16) 
(OR)  (b) (i) Define density of states and derive an expression for density 

of energy states. Calculate the carrier concentration in metals. 
(12) 

  (ii) Show that the  average energy of an electron at 0K as 0FE5
3 . (4) 
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 12. (a) (i) Obtain an expression for the concentration of electrons in the 
conduction band of an intrinsic semiconductor. 

(8) 
  (ii) With necessary theory, describe a method to determine the 

energy band gap of an intrinsic semiconductor. 
(8) 

(OR)  (b) (i) Derive an expression for Hall coefficient. Describe an 
experiment for the measurement of the Hall coefficient and 
mention its applications. 

(14) 

  (ii) The Hall coefficient of a specimen of doped silicon is found 
to be 3.66 x10-4 m3/C. The resistivity of the specimen is 
8.93x10-3 Ωm. Find the mobility and density of the charge 
carrier. 

(2) 

    13. (a) (i) Discuss the domain theory of Ferromagnetism and energies 
involved in it. 

(10) 
  (ii) Explain hysteresis based on domain theory. (6) 

(OR) 
 (b) (i) Distinguish between Type I and Type II superconductors. (6) 
  (ii) Give an outline of BCS theory of superconductivity. (6) 
  (iii) Write a short note on MAGLEV. (4) 
 14. (a) What is meant by local field in a dielectric and how it is calculated 

for a cubic structure? Deduce Clausius – Mosotti relation. 
(16) 

(OR) 
 (b) (i) Define electronic and ionic polarisation and explain them 

with a neat diagram. 
(10) 

  (ii) Explain the frequency and temperature dependence of 
polarisation. 

(6) 
 15. (a) What are metallic glasses? Explain the preparation, properties and 

applications of metallic glasses. 
(16) 

(OR) 
 (b) (i) What are nanomaterials? Explain with necessary diagram to 

synthesise nanomaterials by chemical vapour deposition 
method. Write any two applications of nanomaterials. 

(10) 

  (ii) What are biomaterials? List their applications in the field of 
medicine.  

(6) 
 


