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QUESTION 1          [13] 

 

Prove that for any stress block as shown in figure 1, rotated anti-clockwise through an angle 

, the new stresses are: 
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Figure 1 

 

QUESTION 2          [10] 

 

The shaft shown in figure 2 has a radius c and is subjected to a distributed torque t, measured 

as torque/length of the shaft.  Determine the angle of twist of the shaft at the end A.  Draw the 

torque diagram for the shaft.  The shear modulus of the shaft is G.  

 
Figure 2 

 

QUESTION 3          [31] 

A point on a thin plate is subjected to the two successive states of stress as shown in figure 3.  

Determine the resultant state of stress represented on the element orientated as described. Use 

the method indicated below the stress block. 

  +    
         (Mohr circle) (stress transformation equations) 

=  Resultant rotated stress Block 30 clockwise from the positive z-axis 
Figure 3 

 



 3 
QUESTION 4          [34] 

 

The 60 strain rosette is mounted on the surface of the bracket as shown in figure 4. The 

following readings are obtained for each gage:a = -780x10-6, b = 400x10-6 and c = 500 x10-6.  

Use the method of Mohr’s circle to determine (a) the in-plane principle strains (b) the 

maximum in-plane shear strain (c) the absolute maximum shear strain.  Specify and draw the 

orientation of the element in each case. 

 
Figure 4 

 

QUESTION 5          [12] 

 

The loadings on a bent shaft are shown in figure 5.  Determine ONLY the internal loadings on 

the shaded section of the shaft.  The positive x-axis is opposite to the 300N force, the positive 

y-axis is vertical up and the positive z-axis is in the same direction as the 500N force.  Draw 

the loadings on a cross section of a shaft at the shaded area. 
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