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Q1. The strain components at a given point are 𝜖𝑥 = −533×10−6, 𝜖𝑦 = 67×10−6, and 𝛾𝑥𝑦 = −626×10−6. If 
𝐸=200 GPa and 𝜈=0.30, find the stress components whose normal is at 45° from 𝑥 axis. 

 [10] 
 

    
Q2. An I - section girder, 200 mm wide by 300 mm depth flange and web of thickness is 20 mm is 

used as simply supported beam for a span of 7 m. The girder carries a distributed load of 5 kN 
/m and a concentrated load of 20 kN at mid-span. 
Determine the 
  (i). The second moment of area of the cross-section of the girder 
 (ii). The maximum stress set up. 

 [10] 

    
Q3. A concentrated load of 300 N is applied to the simply supported beam as shown in Fig. 2. 

Determine the equations of the elastic curve between each change of load point and the 
maximum deflection in the beam. 

 

Fig. 2 
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 a. Derive the complete torsion equation for circular shaft. 

b. The solid shaft is fixed to the support at C and subjected to the torsional loadings shown. 
Determine the shear stress at points A and B and sketch the shear stress on volume elements 
located at these points. 

 
 

Fig. 3 
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Q5. Calculate the minimum wall thickness for a thin-walled cylindrical pressure vessel that is to carry 

a gas at pressure of 10 MPa. The diameter of the vessel is 0.6 m, and the stress is limited to 85 
MPa. 

 [10] 
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