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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Second Semester 
PH18253 – MATERIAL SCIENCE 

(Mechanical Engineering) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Define coefficient of thermal expansion 1 R 
2. What is ferromagnetism? 1 R 
3. How is mobility related to conductivity? 1 AP 
4. The transition temperature for a superconducting material is 3.7K at zero 

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

2 AP 

5. Define semiconductor and mention its properties. 3 U 
6. Mention the applications of Hall Effect. 2 R 
7. Define dielectric constant. 2 R 
8. Calculate the polarization produced in a dielectric medium of dielectric constant 

6 which is subjected to an electric field of 100 V/m, where ε0 = 8.85 x 10-12F/m. 
2 AP 

9. What are biomaterials? 3 R 
10. What are nonlinear optical materials? 3 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) (i) What is meant by Hysteresis loss? Describe the formation of 
Hysteresis loop using domain wall movements. 

(8) 1 U 

  (ii) Classify the magnetic materials as hard and soft on the basis of 
Hysteresis property. 

(8) 1 R 

(OR) 
 (b) What are ferrites? Explain the structure of ferrites, properties and its 

applications. 
(16) 1 U 
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12. (a) Deduce mathematical expression for electrical conductivity and 

thermal conductivity of a conducting material. 
(16) 1 AP 

(OR) 
 (b) (i) Distinguish Type I and Type II superconductors. (8) 1 U 
  (ii) Briefly explain High TC superconductors. (8) 1 U 

 
13. (a) Derive an expression for density of electrons in the conduction band 

and density of holes in the valence band of an intrinsic 
semiconductor. 

(16) 2 AP 

(OR) 
 (b) Obtain an expression for the carrier concentration of electrons in the 

conduction band of n-type semiconductor. 
(16) 2 AP 

 
14. (a) (i) Discuss the electronic and ionic polarizations with examples in 

detail. 
(10) 2 U 

  (ii) Write a note on various types of breakdown in a dielectric 
medium. 

(6) 2 R 

(OR) 
 (b) What is meant by local field in a dielectric and how it is calculated 

for a cubic structure? Deduce the Clausius – Mosotti relation.    
(16) 2 AP 

 
15. (a) Give a detailed account on metallic glasses, their method of 

production, properties and applications. 
(16) 3 U 

(OR) 
 (b) What are shape memory alloys? Write down the characteristics. List 

out any four applications of shape memory alloys. 
(16) 3 U 

 
 


