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As shown in Fig. 1, a solid circular shaft has a slight taper extending uniformly from one end to the other.
Denote the radius at the small end by a. that at the large end by 4. The radius at the larger end is 1.2 times
that at the smaller end. [f it is fixed at the larger end and is subjected to a torque 7 at the smaller end,
determine the angle of twist of the smaller end for a given length L. What percentage of error is
committed if this angle of twist is calculated using the mean radius of the shaft?
G, (23%)

The shear modulus is

For the beam shown in Fig. 2, determine the critical stresses and indicate the locations. (a) the maximum

tensile and compressive bending stress: (b) the maximum shear stress resulting from transverse shear.
(25%)

As shown in Fig. 3, the overhanging beam 4BC has a flexural rigidity E/ and length L. End C is

attached to a spring of stiffness #. Determine the force in the spring due to the applied moment A4,
(25%)

As shown in Fig. 4, a circular shaft is fixed in the wall at 4 and a force F is applied at the end B. For
@ = 90° and & = 0°, (a) determine the stress components (o, Ty, 7y,) at points D and E; (b) draw a
Mohr’s circle to calculate the principal and maximum shear stresses at points D and E. (Points will be
given only if using free body diagram to analyze the problem). (25%)
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