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Instructions to the Students: 
Each question carries 12 marks. 
Attempt any five questions of the following. 
Illustrate your answers with neat sketches, diagram etc., wherever necessary. 
If some part or parameter is noticed to be missing, you may appropriately assume it and should 
mention it clearly. 

Q.1 
Explain the state of Pure Shear and Decomposition of an arbitrary state of stress into Hydrostatic and 
Pure Shear State of Stress. (06) 

The state of stress at a point is characterized by the components cr =120MPa , ayy  = —50MPa , 

=90MPa , ecy ryz „= 0 . Determine the extremum values of the shear stresses, their associated 

normal stresses, the Octahedral Shear Stress and associated normal stress. (06) 

Q.2 
Explain Generalised Hooks law for Linearly Elastic and Isotropic material. 
Compute Lame's coefficients A and P for steel having E = 210GPa and v = 0.25 

(06) 
(06) 

Two carbon steel balls, each 30 mm diameter are pressed together by a force 20 N. At the center of the 
area of contact determine the values of the Principal Stresses and the maximum Shear Stress. For carbon 
steel E = 210GPa and v = 0.28 (12) 

Explain the membrane analogy introduced by Prandtal for analysis of Torsion problem of Thin Walled 
Structures. (12) 

Explain Prandtl-Reuss equations and Levy-Mises equations in Plastic Stress Strain relations. (12) 

Q6 
Explain maximum Principal Stress Failure Theory and state the applications and limitations of this (06) 
theory. Draw neat and labeled diagram for the same. 
2-D states of stress under different conditions are as below: (06) 
i) a = 25000Pa, ayy  = —5000Pa, = 0, 

= 30000Pa, ayy  = 0, Tx, = 0 , 

iii) o-xx  = 20000Pa, = —20000Pa, = 0 

According to Rankine's theory which loading condition will yield first? 
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