
                                                                                                                                                        Q. Code:894958 
 

1 
 

B.E/B.TECH.  Degree Examinations, December 2020 
Second Semester 

PH18253  – MATERIAL SCIENCE 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 Marks) 
1. The coefficient of volume expansion of solids is 

A) Greater than liquids                     B) Equal to gases   
 C) Less than liquids                        D) Equal to liquids 

2. In superconductivity the conductivity of a material becomes 
A)  Zero      B)   Finite     C)   Infinite    D)  Negative Value 

3. Which among the following is a dielectric? 
A) Copper       B)  Aluminium              C)  Plastic            D)  Ceramic 

4. When forward biased, LED emits light because of 
A)   Recombination of carrier’s      B)   Light generated in breaking the covalent bonds                          
  C)   Light produced by collisions   D) Light produced by reflection.  

5. Elucidate the spin arrangement of Para and Ferro magnetic materials. 
6. Calculate the drift velocity of the free electron with a mobility of 3.5 x 10-3 m2V-1 s -1 in copper for an 

electric field strength of 0.5 V/m. 
7. Why compound semiconductors are called direct band gap semiconductors? Give its application. 
8. What is the basic principle of “solid-state amorphization method of producing metallic glass? 

 
PART B - (4 X16 = 64  Marks) 

9. (a) (i) Explain ferromagnetic domain theory (8) 
 (ii) Briefly explain different types of energy involved in domain growth. (8) 

(OR) 
 (b) (i) What are ferrites? Explain the structure of ferrites. (8) 
 (ii) Distinguish  between soft and Hard Magnetic Materials. (8) 
 
10. (a) Elaborate the mathematical expression for electrical conductivity and thermal 

conductivity of a conducting material and hence obtain Wiedemann-Franz law. 
(16) 
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(OR) 
(b) Define Fermi energy. Obtain a general expression for the Fermi energy of electrons in 

solids at zero degree Kelvin. Show that at the same temperature, the average energy of 
the electron is 3/5  of Fermi energy. 

(16) 

 
11. (a) Obtain an expression for the density of electrons in conduction band of an intrinsic 

semiconductor. 
(16) 

(OR) 
(b) Explain extrinsic semiconductors and derive the expression for carrier concentration for 

n-type semiconductor 
(16) 

 
12. (a) (i) What is dielectric loss? Derive the expression for dielectric power loss (8) 
 (ii) What are the different types of dielectric break down in dielectric medium? 

Discuss in detail the various types of dielectric breakdown. 
(8) 

(OR) 
       (b) (i) Write a short note on the properties of metallic glasses (8) 

 (ii) Discuss in detail the characteristics of shape Memory Alloys (SMA) and application 
of SMA 

(8) 

 
 


