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Q.1 What do you mean by the factor of safety? List the important factors that influence the 
magnitude of the factor of safety. 
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Q.2 The diameter of the shaft in Fig. 1 is 60 mm. The material used is 50C4 steel, having a yield 

tensile strength of 400 MPa. Using the factor of safety = 2.5, find the load P applying 
maximum shear stress theory. 
 

 
Fig. 1 

All dimensions in mm 
 

[5] 1 3 

     
Q.3 Two rods are connected utilizing a cotter joint. The inside diameter of the socket and the 

outside diameter of the socket collar are 50 and 100 mm, respectively. The rods are 
subjected to a tensile force of 50 kN. The cotter is made of steel 30C8 with a tensile yield 
strength of 400 MPa, and the factor of safety is 4. The width of the cotter is five times of 
thickness. Calculate the width and thickness of the cotter based on shear and bending 
failure. 
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Q.4 A bracket, as shown in Fig. 2, carries a load of 10 kN. Find the size of the weld if the 

allowable shear stress is not to exceed 80 MPa. 
 

 
Fig. 2 

All dimensions in mm 
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Q.5 A crane-runway bracket is fastened to the roof truss employing two identical bolts, as shown 
in Fig. 3. Select the size of the bolts, if the permissible tensile stress in the bolts is limited 
to 75 MPa. 
 

 
Fig. 3 

All dimensions in mm 
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 Basic dimensions for ISO metric screw threads (coarse series) 
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