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Q.CODE : HB889 
Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Define coordination number and atomic packing factor.  
 b) Show schematically the (1 1 2), (0- 1 0) planes and [-2 1 -1], [-1 -1 -1] directions 

in cubic crystals.  
 

 c) Distinguish between crystalline and non-crystalline solids.  
 d) Define solid solution, Gibb’s phase rule, phase diagram and lever rule.  
 e) What is peritectic reaction?  
 f) Why are grain boundaries favorable sites for nucleation and growth of 

precipitates?  
 

 g) Differentiate between Ductility and Malleability?  
 h) Differentiate between Resilience and Toughness?  
 i) What is the difference between TTT and CCT?  
 j) Draw phase diagram of pure Iron (from room temperature onwards).  
    

Q2 a) Give a brief Classification of engineering materials and explain Engineering 
requirements of materials? 

(5) 

 b) Give the Criteria for selection of materials for engineering applications? (5) 
    

Q3 a) Discuss structure, property & Application relationship in Engineering Materials 
with suitable example? 

(5) 

 b) What is imperfection? Discuss different crystals imperfections in metallic 
material in brief? 

(5) 

    
Q4 a) What is composite? Explain comparison between metal matrix and ceramic 

matrix composite? 
(5) 

 b) What are polymers? Discuss the different Polymerization mechanisms with 
sketch? 

(5) 

    
Q5 a) What are the ceramic materials? Write short note on Traditional ceramic and 

Modern ceramic materials? 
(5) 

 b) How do we correlate microstructure with mechanical properties of materials? 
How these two are related? Explain in brief by taking an example. 

(5) 

    
Q6  Explain the difference between resolved shear stress and critical resolved 

shear stress. Derive the expression for critical resolved shear stress? 
(10) 

    
Q7  Define hardenability. What is the common criterion of hardenability of steels 

and why? Enumerate the five factors affecting the hardenability of the steel? 
(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Piezoelectric materials  
 b) Nonmetallic inclusion  
 c) Polymerization mechanism  
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