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Q.1 The state of stress at a point is characterised by the components 
𝜎௫ = 12.31, 𝜎௬ = 8.96, 𝜎௭ = 4.34,  𝜏௫௬ = 4.20, 𝜏௬௭ = 5.27, 𝜏௭௫ = 0.84. 

Determine the values of the principal stresses and their directions.                                                         
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Q.2 The displacement field in suitable units for a body is given by 

 
𝑢ሬ⃗ = (𝑥ଶ + 𝑦)𝚤̂ + (3 + 𝑧)𝚥̂ + (𝑥ଶ + 2𝑦)𝑘෠  

 
Determine the principal strains at (3, -1, 2) and the direction of minimum principal 
strain. 
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Q.3 Express all boundary conditions for each of the problems illustrated in the Figure 1 

below. 

 
Figure 1 
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Q.4 A beam-column AB is subjected to an axial load P and a moment Mb at support B as 

shown in Figure 2. Derive the expression of deflection curve of the beam column. 

 
Figure 2 
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Q.5 Consider a pin-ended column subjected to an axial compressive load P. Assume that 

the buckled shape of the column is given by 

𝑦 = 𝑎 sin
𝜋𝑥

𝐿
 

where 𝑎 is an unknown parameter. Using the energy method, determine the critical 
load. 
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