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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What do you mean by semiconductor and superconductor?  
 b) Define unit cell. Mention the number of crystal systems and Bravais lattices.   
 c) What is lattice parameter? Mention the relation between lattice parameters for cubic 

cell. 
 

 d) Define permeability of a material. Mention the value of permeability of free space.  
 e) Provide two examples each of ceramics and metals.  
 f) State Hooke’s law and define Poisson’s ratio.  
 g) Differentiate between brittle and ductile fracture.  
 h) Draw the P-E curve for ferroelectric material and show PS, PR and EC.  
 i) Define pyroelectricity. Provide one example of pyroelectric material.   
 j) Differentiate between single crystal and polycrystal.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Define polarization and dielectric constant. Discuss about the effect of frequency on 

dielectric constant. 
 

 b) Differentiate between metal, semiconductor and insulator.    
 c) Sketch the face centred cubic structure and and show that a=(22)r. (a= Lattice 

parameter or edge length, r= Radius of atom) 
 

 d) Mention Gibbs phase rule and define each term.  
 e) What is phase transformation? Provide one example of phase transformation reaction. 

Differentiate between eutectic and eutectoid reactions. 
 

 f) Define stress and strain. A load of 5 kN is to be raised with the help of a steel wire. 
Find the minimum diameter of the wire, if the stress is not to exceed 100 MPa. 

 

 g) Differentiate between type-I and type-II superconductors. Provide two applications of 
superconductors. 

 

 h) Write a short note on ferroelectric materials.  
 i) A steel bar having 2 m length, 20 mm width and 15 mm thickness is subjected to a 

tensile load of 30 kN. Find the increase in volume, if Poisson’s ratio is 0.25 and 
Young’s modulus is 200 GPa. 

 

 j) Provide a comparison between diamagnetic, paramagnetic and ferromagnetic 
materials. 

 

 k) State the operating principle of solid state ruby laser and mention two applications of 
laser. 

 

 l) Define creep and fatigue. Discuss about different types of stresses.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Classify engineering materials, mention the general properties and provide examples 
for each class.  

(16) 

    
Q4 a) What is dielectric breakdown? Discuss about the dielectric breakdown mechanisms. (8) 

 b) Discuss about microscopic displacement of atoms and molecules in an external dc 
electric field. 

(8) 

    
Q5 a) Discuss the operating principle of optical fibers. (6) 

 b) Provide a classification of optical fibers and mention the applications of optical fibers. (10) 
    

Q6  Sketch the following :  
 a) Simple cubic cell, body centred cubic cell and simple tetragonal cell (6) 
 b) (001), (011), (111), [111], [110] (10) 
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