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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 is a covalent bond and ionic bond?   
 b) What are the factors affecting mechanical properties of metals?  
 c) What is recovery and recrystallization?   
 d) State the advantages of cold working over hot working.  
 e) What is meant by solid in solid solution?   
 f) What is the significance of phase diagram?   
 g) What is the purpose of normalizing?  
 h) Define 18-4-1 high speed steel.  
 i) What is called optical Fibre?  
 j) What is alumina ceramic?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What are the different mechanical properties of engineering materials? Discuss briefly.   
 b) What is a metallic bond and how is it formed? Is metallic bonding covalent?  
 c) Describe the procedure to obtain ‘Miller indices’ for crystal planes.  
 d) Distinguish between resolved shear stress and critical resolved stress? Derive its 

formula. 
 

 e) Differentiate between edge dislocation and screw dislocation with neat sketches.  
 f) Discuss the factors governing solids solubility.   
 g) How can construct the phase diagram binary eutectic alloy system? Discuss with 

suitable examples. 
 

 h) What are TTT diagrams? How it is drawn?Why TTT diagrams arenot applicable to 
industrial engineering practices?  

 

 i) How hardness is different from hardenability. Describe the factors affecting 
hardenability?  

 

 j) What are the engineering ceramics? Formulate the characteristic and classification of 
ceramics. 

 

 k) What is polymorphism? Describe the classification in ‘Polymers’ with specific 
applications. 

 

 l) Distinguish between scattering and refraction with suitable examples.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  What is crystal structure and atomic packing factor? Derive the expression for atomic 
packing factor for the FCC and BCC crystal structure with suitable sketches. 

(16) 

    
Q4  What are slip and twinning? Explain mechanisms of plastic deformation of metals by 

slip and twinning. 
(16) 

    
Q5  Discuss the composition, properties, and application- stainless steel, HSLAand tool 

steels. 
(16) 

    
Q6  Describe the principle, structure, applications of ‘Lasers’ and ‘Optical fibres.’ (16) 
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