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

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Write about the significance of phase diagram of a material?  
 b) State Fick’s law?  
 c) Define density of energy states?  
 d) What is skin depth?  
 e) Distinguish between direct and indirect band gap?  
 f) Identify minority and majority carriers in a n-type semiconductor?  
 g) What are dielectrics? Why it is called so?  
 h) With the help of permeability µ, how will you classify magnetic materials?  
 i) Mention the important properties of metallic glasses?  
 j) What do you mean by ‘bio compatibility’ of a material?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What are Metals, Semiconductors and Insulators?  
 b) Discuss classical free electron theory of metals?  
 c) Give the properties of type I and type II superconductors?  
 d) Summarize the applications of superconducting materials?  
 e) What are elemental and compound semiconductors?  
 f) Deduce Clausius-Mosotti equation?  
 g) Explain various types of dielectric breakdown?  
 h) Write a note on Giant Magneto Resistance (GMR)?  
 i) What are electro rheological fluids, explain its applications?  
 j) Write a note on biomaterials and give few examples?  
 k) Write a note on Phase and lever rule?  
 l) Write a note on Homogeneous and Heterogeneous nucleation?  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Draw a neat diagram and explain the Czochralski method of crystal growth and 
compare its merits with other methods of crystal growth? 

(16) 

    
Q4  Derive the expression for electrical conductivity of an intrinsic semiconductor? (16) 

    
Q5  Draw the schematic sketch of the Solar cell and explain its working? (16) 

    
Q6  Draw the hysteresis curve of soft and hard magnetic materials and compare its 

properties and uses? 
(16) 
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