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Problem 1 (7.5 Marks):  
A block A weighs 90,000 N and is to be supported by three elastic steel members DC, CE 
and EF as shown in Fig 1. Take the block A as rigid and the modulus of elasticity of the 
three elastic steel members as 1.93 x 1011 Pa. Neglect the self weight of the three elastic 
steel members. Assume small displacements and rotations. 
Calculate the vertical and horizontal displacements of pins C and F due to the weight 
of the block. 
 

 

Fig. 1 
 
Problem 2 (7.5 Marks): 
Two solid shafts 1 and 2 are rigidly connected to a hollow shaft 3 as shown in Fig. 2. Shaft 
2 is fixed at the right end while shaft 3 is fixed at the left end. A torque T = 500 N-mm is 
applied to the free end of shaft 1. The shear modulus of all the three shafts is G = 90 GPa.  

(i) Calculate the torques at the supports of shafts 2 and 3,  
(ii) Calculate the rotation at the point of application of torque T. 

 

 
Fig. 2 
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