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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

 
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Repeatable entity of a crystal structure is known as 
a)Crystal      b)Lattice    c)Unit cell     d)Miller indices 

 

 b) The atomic diameter of a BCC crystal(if a is lattice parameter) 
a)a     b)a/2        c)a/4√3       d)a/4√2 

 

 c) Following is not the 2-dimensional imperfection 
a)Twin boundary   b)Dislocation    c)Surface    d)Grain boundary 

 

 d) Burger’s vector changes with 
a) Kind of dislocation                            b) Length of dislocation 
c) Both kind and length of dislocation   d) None 

 

 e) Engineering stress-strain curve and true stress-strain curve are equal up to 
a)Proportional limit  b)Elastic limit  c)Yield point d)Tensile strength point 

 

 f) Higher the degree of deformation, recrystallization temperature is 
a)Higher      b)Lower       c)No effect        d)Either higher or lower 

 

 g) A solid phase results in a solid plus another solid plus phase on heating 
during ________reaction. 

 

 h) Eutectic product in Fe-C system is called 
a)Pearlite       b)Bainite      c)Ledeburite         d)Spherodite 

 

 i) Following is the unique to polymeric materials: 
a)Elasticity     b)Viscoelasticity     c)Plasticity     d) None 

 

 j) Usually softer constituent of a composite is 
a)Matrix      b)Fiber      c)Both       d)Can’t define 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Write the properties of ionic bonded material.  
 b) What is the angle between the  directions of cubic crystal [001] and [111] ?  
 c) FCC structure has higher formability, why?  
 d) Name the factors which govern solid solubility.  
 e) Draw the cooling curve of pure iron.  
 f) What is the effect of phosphorus in plain carbon steel?  
 g) In terms of heat treatment and development of microstructure, what are two 

major limitations of iron-iron carbide phase diagram. 
 

 h) What do you mean by degree of polymerization?  
 i) What is the difference between cement and concrete?  
 j) What are cermets?  
    

Q3 a) Explain different types of line imperfection. Show the Burger’s vector for each 
type. 

(10) 

 b) Discuss the plastic deformation in polycrystalline material. 
 
 

(5) 
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Q4 a) Name and explain three strengthening mechanism in metals against yield. (8) 

 b) Explain and find an expression for resolved shear stress. What is critical 
resolved shear stress? 

(7) 

    
Q5 a) Explain different microstructure transformation of eutectoid steel with the help 

of TTT diagram. 
(10) 

 b) Briefly describe the phenomenon of coring and why it occurs. (5) 
    

Q6 a) Briefly cite the difference between pearlite, bainite and spherodite relative to 
microstructure and mechanical properties. 

(8) 

 b) The microstructure of an iron–carbon alloy consists of proeutectoid ferrite and 
pearlite; the mass fractions of these two microconstituents are 0.174 and 
0.826, respectively. Determine the concentration of carbon in this alloy. 

(7) 

    
Q7 a) What is carburizing? Explain different types of carburizing processes and their 

application. 
(10) 

 b) How much proeutectoid ferrite is there in a slowly cooled 0.8% steel? How 
much eutectoid ferrite is there in the same steel? 

(5) 

    
Q8 a) Discuss briefly the different types of fiber reinforced composites. (10) 

 b) Explain the different pumping mechanism in LASER. (5) 
    

Q9  Answer any THREE : (5X3) 
 a) Slip Vs twinning  
 b) Nitriding  
 c) Optical fiber  
 d) Smart materials  
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