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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) What do you mean by toughness and stiffness?  
 b) Is Diamond a crystalline solid?  
 c) Mention at least four examples of covalent bonds.  
 d) What is atomic packing factor used for?  
 e) Distinguish between elasticity and plasticity.  
 f) What type of defect is a dislocation?  
 g) What is recrystallization in metal working?  
 h) What is meant by TTT diagram?  
 i) Differentiate between hardening and tempering.  
 j) What is a fibre optic laser?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Obtain atomic packing factor for BCC and FCC structure.  
 b) Differentiate between an ionic bond and a covalent bond. Which bonds are stronger? 

Discuss. 
 

 c) What are voids in crystal structure? Discuss octahedral voids present in different 
crystal structures. 

 

 d) Distinguish edge and screw dislocations with a sketch of ‘Burger’s vector’.  
 e) Describe the recovery recrystallization and grain growth procedure in ‘Annealing’.  
 f) Distinguish between slip and twinning mechanisms of plastic deformation of metals 

with sketches.  
 

 g) Illustrate the composition, microstructure and properties of HSLA steels.  
 h) Draw Iron-cementite equilibrium diagram and mark on it all salient temperatures fields. 

Discuss briefly. 
 

 i) Describe normalizing process of heat treatment. Is normalizing the same as 
annealing? 

 

 j) Distinguish between absorption and absorbance. What happen when light is reflected 
refracted transmitted and absorbed? Discuss. 

 

 k) Illustrate engineering ceramics materials. Discuss the properties and applications of 
any two ceramics. 

 

 l) Write a short note on ‘Optical fibres’.  
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Part-III 

  Only Long Answer Type Questions (Answer Any Two out of Four)  
Q3  Classify common crystal structure of metals. Describe the procedure to obtain ‘Miller 

indices’ for crystal planes. Sketch within a cubic unit cell the planes (1 1  ¯1), (1  ¯1 0), 
(0 0 1) and directions [ 1 1 1], [ 1 0 1]. 

(16) 

    
Q4  Illustrate solubility of solids with suitable examples. Describe the factors governing 

solids solubility. 
(16) 

    
Q5  What is binary phase diagram? Explain the following invariant reactions with reference 

to a phase diagram (i) Eutectic reaction (ii) Eutectoid reaction (iii) Peretectic reaction 
(iv) Peretectoid reaction. 

(16) 

    
Q6  Distinguish between thermoplastics and thermosetting plastics. Describe the 

manufacturing procedure for fibre reinforced composites. Mention the applications of 
FRPs. 

(16) 
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