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1. A vertical load P is applied at the center A of the upper section of a homogeneous

frustum of a circular cone of height h, minimum radius @, and maximum radius b.

Denoting by E the modulus of elasticity of the material and neglecting the effect of
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its weight, determine the deflection of point A.  (10%)

Figure 1.1

A rod of mild steel is machined to the shape shown to form a tapered solid shaft to
which torques of magnitude T = 4.8kN - m are applied. Assuming the rod to be
elastoplastic with 7,, = 150MPa and G = 80GPa, determine

(a) the radius of the elastic core in portion CD of the shaft, (10%)

(b) the length of the portion BE which remains fully elastic. (5%)

Figure 1.2
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2. As shown in Figure 2, the wide-flange beam is subjected to the loading shown.
Determine the ‘stress components at points A and B and show the resulis on a

volume element at each of these points. (25%)
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Figure 2

3. The simply supported beam shown in Figure 3 is subjected to the concentrated force
P at midspan. The flexural rigidity, EI,is constant.
L

(a) Determine the equation of the elastic curve within the region 0<x< 5 (15

%)
(b) Determine the slope at A. (5%)
(¢) Determine the deflectionat C. (5 %)
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