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Q.1(a) Explain principal stresses for plane stress problems. [2] 
Q.1(b) Differentiate between plane stress and plane strain problems. [4] 
Q.1(c) For the given state of stress, determine the normal and shearing stresses after the element shown 

has been rotated through 25° clockwise.  

Figure 1:  

[6] 

   
Q.2(a) Describe neutral surface with neat sketch when a beam is subjected to pure bending.  [4] 
Q.2(b) Determine the largest couple M that can be applied to the beam shown, the allowable stress is 120 

MPa in tension and 150 MPa in compression. 

                           
Figure 2 

[8] 

   
Q.3(a) Draw shear stress distribution for a thin walled C-Section. [2] 
Q.3(b) Determine the depth h and the width b of the beam,  

knowing that 𝐿 =  2 𝑚, 𝑃 =  40 𝑘𝑁, 𝜏 = 960 𝑘𝑃𝑎,and 𝜎 = 12 𝑀𝑃𝑎. 

Figure 3:  

[10] 

   
Q.4(a) Use the moment-area theorems to determine the slope at A and displacement at C for beam shown 

in Figure 4. EI is constant. 
[6] 

Q.4(b) Use the conjugate-beam method to determine the slope at A and displacement at C for beam shown 
in Figure 4. EI is constant. 

Figure 4:  

[6] 
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Q.5(a) Draw SFD and BMD for the following beam: 

Figure 5:  

[6] 

Q.5(b) Draw SFD and BMD for the following fixed beam: 

Figure 6:  

[6] 

   
Q.6(a) Knowing that each of the shafts AB, BC, and CD consists of a solid circular rod, determine the shaft 

in which the maximum shearing stress occurs and the magnitude of that stress. 

Figure 7:  

[2+4] 

Q.6(b) A torque 𝑇 = 750 𝑘𝑁. 𝑚 is applied to the hollow shaft shown that has a uniform 8-mm wall thickness. 
Neglecting the effect of stress concentrations, determine the shearing stress at points a and b. 

Figure 8:  

[6] 

   
Q.7(a) Derive strain energy for axial loading. [4] 
Q.7(b) Determine the critical load for a square and a circular column each having cross sectional area of 

1000𝑚𝑚  and having length of 1.5𝑚. Consider both ends hinged. Use E=200 GPa. 
[8] 
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