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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) State the assumptions used in theory of elasticity.   
 b) Young’s Modulus of elasticity of a material is 2105 N/mm2 and Poission’s ratio is 0.3. 

Find the modulus of rigidity. 
 

 c) Define plane strain problem and give an example.  
 d) Differentiate between body force and surface force.  
 e) Write the equation of equilibrium in a two dimensional case when the weight of the body is 

the only body force. 
 

 f) Write the stress compatibility equation for plane stress case.  
 g) State Saint-Venant principle.                      
 h) What is stress function?  
 i) What are the types of problem usually solved by using polar coordinate system?  
 j) Define shape factor  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Distinguish between plane stress and plain strain problem with suitable examples.  
 b) Prove that the function 22 BxAx   is an Airy’s stress functions and examine the 

stress distribution represented by it. 

 

 c) Why compatibility conditions are required? Write the compatibility equations in terms of 
strain. 

 

 d) What do you mean by strain invariant, explain in details?  
 e) Explain membrane analogy theory in details.   
 f) Illustrate the boundary conditions considered for the analysis of pure bending of curved 

beams.  
 

 g) Assuming a suitable stress functions in terms of second degree polynomial investigate the 
state of stress in a rectangular plate with sides parallel to the coordinate axes. 

 

 h) Formulate the relation between stress and strain in plane stress problem.  
 i) Find the shape factor for a circular section.  
 j) Explain elementary problems of elasticity in three dimensions.  
 k) Explain the different applications of energy method.  
 l) Compare the yield criteria of Tresca and Von Mises.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  The state of stresses at a point P are given by σx= 100MPa, σy= 50MPa and  σz= -50MPa. 
All the shear stresses are 100MPa. Determine the normal and shear stresses on a plane 
that is equally inclined to all the three axes. 

(16) 

    
Q4  Define polar coordinates. Derive the equation of equilibrium for an elastic body in polar 

coordinates. 
(16) 

    
Q5  Derive the equation for shear stress for an elliptical bar subjected to a torsional moment T. (16) 

    
Q6  Describe the various theories of failure for a ductile material. (16) 
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