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   CO BL 
Q.1(a) Derive Cauchy stress formula on stress component on an arbitrary plane. [5] 1 L 
Q.1(b) Derive the three real roots of cubic equation of Cauchy stress formula and what are their 

proof. 
[5] 1 M 

     
     

Q.2(a) Derive the deformation expression of strain in the neighborhood of a point. [5] 2 L 
Q.2(b) Derive the state of strain at a point and interpret of shear strain component. [5] 2 L 

     
     

Q.3(a) What are the important theories of failure in machine design and which theory of failure 
is suitable for ductile materials and brittle materials? Explain anyone. 

[5] 3 L 

Q.3(b) Derive the expression for distortion energy theory. [5] 3 M 
     
     

Q.4(a) What is the uniqueness theorem. Explain it  [5] 4 H 
Q.4(b) Explain maximum principle strain criteria. [5] 4 L 

     
     

Q.5(a) Write the assumptions and governing equation of Saint-Venant’s free torsion. [5] 5 M 
Q.5(b) Describe the variation of  bending stress  expression within a  plate [5] 5 H 
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