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   CO BL 
Q.1(a) Define stress at a point. [5] 1 2 
Q.1(b) Find the value of principal stresses if the stress components at a point are   

𝜎௫ = 𝜎௬ = 𝜎௭ = 1 𝑀𝑃𝑎, 𝜏௫௬ = 2 𝑀𝑃𝑎, 𝜏௬௭ = 𝜏௭௫ = 1 𝑀𝑃𝑎.  
[5] 1 3 

     
Q.2 Find the equation for deflection of a beam-column subjected to a concentrated load 

as shown in Figure. 

 

[10] 2 3 

     
Q.3 A rectangular-section beam 100 mm x 60 mm is arranged as a cantilever 1.5 m long 

and loaded at its free end with a load of 10 kN inclined at an angle of 30° to the 
vertical as shown in Figure. Determine the position and magnitude of the greatest 
tensile stress in the section. What will be the vertical deflection at the end? E = 210 
GN/m2. 

 

[10] 3 4 

     
Q.4 For the torsion of a general prismatic bar of solid section, show that the warping 

function ψ(x,y) satisfies the Laplace Equation ∇ଶ𝜓 = 0.  
[10] 4 4 

     
Q.5(a) What are thermoelastic stress–strain relations? [5] 5 2 
Q.5(b) The inner surface of a hollow tube is at temperature Ti and the outer surface at zero 

temperature. Assuming steady-state conditions, calculate the stresses. What are the 
values of 𝜎ఏ and 𝜎௭ near the inner and outer surfaces? 

[5] 5 4 
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