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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 elastic constant?  
 b) What is the difference between stiffness and elasticity?  
 c) Distinguish between isotropic and anisotropic materials with examples.  
 d) What is uniaxial tension?  
 e) What is isotropic hardening?  
 f) What is crystallography used for?  
 g) Differentiate between strain hardening and work hardening.  
 h) How do grain boundaries impede dislocation motion?  
 i) How do you prevent stress corrosion from cracking?  
 j) Why do stress concentrations occur?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What is meant by equivalent stress? Illustrate at least two uniaxial stress-strain curves.  
 b) Determine the condition of elastic and plastic deformation.  
 c) What is flow rule? Formulate the Levy–Mises equations for an ideal plastic solid.  
 d) What is the ‘Bauschinger effect’ on steel? Discuss briefly.  
 e) Distinguish between resolved shear stress and critical resolved stress.  
 f) What is strain hardening process? Discuss briefly work hardening in single and poly-

crystals. 
 

 g) Describe the role of grain boundaries and precipitates for strengthening in poly-
crystals. 

 

 h) What are the mechanical properties of composite materials? Discuss.  
 i) What is critical stress intensity factor? Is stress intensity factor negative? Justify.  
 j) What does ‘CTOD’ mean? What is ‘J integral’ in fracture mechanics?  
 k) Describe the kinetic transition in the order–disorder transformation at a solid/liquid 

interface. 
 

 l) Write a short note on ‘Deformation mechanism map’.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Is Hooke's law a constitutive equation? Describe constitutive equations in elasticity for 
isotropic and anisotropic materials. 

(16) 

    
Q4  What is dislocation in crystal? Explain its interactions in different crystal structures with 

suitable examples. 
(16) 

    
Q5  Why does creep increase with temperature? Describe different deformation 

mechanisms at elevated temperature. 
(16) 

    
Q6  Differentiate between brittle and ductile fracture. Describe the ‘Griffith theory’ of brittle 

fracture. 
(16) 
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