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Q.1a. The stress matrix at a point P in a material is given as   

               τij  =   ,  

       Find  

       (i) the stress vector on a plane element through P and parallel to the plane 2x1 + x2 –x3= 1 

(i) the magnitude of the stress vector, normal stress and the shear stress 

(ii) the angle that the stress vector makes with the normal to the plane. 

Q.1b. Show that stress tensor is symmetric. 

Q.2a. Define stress quadric of Cauchy and Show that normal to the quadric surface at the end 

of a radius vector is parallel to the stress vector acting on plane through P
0
 normal to 

the radius vector. 

Q.2b. Show that stress components at any point inside the body form a tensor of order two 

Q.3a. Explain geometrical representation of shearing strain. 

Q.3b  Prove that corresponding to real strain tensor, there exist a real eigen value. 

Q.4a. Discuss general infinitesimal deformation. 

            P.T.O. 

 



Q.4b. For the small linear deformation given by 

 (i)  u1 = αx1x2  , u2 = αx1x2   , u3 = 2 α(x1 +  x2) 

 (ii) u1 = -αx1x2  , u2 = αx1x2   , u3 = 0 

Find (i) strain tensor (ii) strain invariant (iii) rotation vector 

Q.5a. Derive generalized Hooke’s law for an orthotropic material. 

Q.5b. Derive Navier equation of equilibrium for an isotropic elastic solid. 

Q.6a. If the body force F is derived from a harmonic potential function, show that the strain 

and stress invariant are harmonic functions and stress and strain components are 

biharmonic. 

Q.6b. Prove that ,  where the symbols have their usual meaning. 

Q.7. Define strain energy function and its connection with Hooke’s law. 

Q.8. Explain complex variable method for plane problem. 

 


