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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) Deformation is often described as …………….  
 b) ………………. Is an example of anisotropic material  
 c) Fracture stress is inversely proportional to ……………..  
 d) The motion of a dislocation causes ……………  
 e) …………… defines the magnitude and direction of slip  
 f) Polycrystalline materials are ……………….. than single crystals  
 g) Long range order parameter is defined as……………  
 h) The addition of high strength fibers to a polymer matrix can greatly improve 

mechanical properties of ……………… materials 
 

 i) ………… is used to predict the stress state near the tip of a crack caused by 
residual stress 

 

 j) The……………. refers to a property of materials where the material's 
stress/strain characteristics change as a result of the microscopic stress 
distribution of the material.  

 

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

 a) Define strain hardening in materials  
 b) Write the constitutive matrix for elasticity in isotropic materials  
 c) What is a stress tensor  
 d) What are the different strengthening mechanisms in polycrystalline materials  
 e) Write Levi-Mises equation  
 f) What is meant by Bauschinger effect  
 g) What is meant by solid solution strengthening  
 h) How dislocation can cause slip  
 i) What is brittle fracture  
 j) Name any three mechanical properties of composites  
    

Q3 a) Briefly describe about elastic and plastic deformation in materials  (10) 
 b) Write the constitutive equations for elasticity for isotropic and anisotropic 

materials 
(5) 

    
Q4 a) Discuss about the deformation theory of plasticity (10) 

 b) What is kinematic hardening and how it is related to Bauschinger effect (5) 
 

Q5 a) What is meant by critically resolved shear stress? write the expression (10) 
 b) What are dislocations and how they cause slip (5) 
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Q6 a) Discuss any two strengthening mechanisms in polycrystals (10) 
 b) Explain the importance of grain boundaries in strengthening (5) 
    

Q7 a) Define long range order and short range order with their parameters (10) 
 b) What are the elevated temperature deformation mechanisms (5) 
    

Q8 a) What are the criteria’s proposed by Griffith and how we can derive Griffits 
equation from these criteria’s. 

(10) 

 b) Differentiate between ductile and brittle fracture (5) 
    

Q9 a) Discuss about different mechanical properties of composite materials (10) 
 b) Explain different types of uni-axial stress strain curves (5) 
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