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1. As shown in Fig. 1, a slightly tapered bar AB of circular cross section and length L is supported at end B and subjected
to a tensile load P at the free end 4. The diameters of the bar at ends 4 and B are d; and d», respectively. (a) Derive a
formula for the strain energy U of the bar. (b) Derive a formula for the elongation & of the bar due to the load P.
(25%)

2. As shown in Fig. 2, assume the reaction on the railway tie is uniformly distributed over its length. (a) Draw the shear
and moment diagram for the railway tie; and (b) If the maximum allowable bending stress of the wood is 6 MPa,
determine the minimum thickness /4 of the rectangular cross sectional area of the tie. (25%)

3. Asshown in Fig. 3, a simply supported beam is loaded by a noncentral load P. Suppose that the flexural rigidity of the
beam ET has been known already.
(a} Construct the bending moment diagram for the beam. (10%)
(b) Use the moment-area method (sometimes called area-moment method) to determine the end slopes, the
displacement at the load and the maximum displacement. (15%)

4. As shown in Fig. 4, the cylindrical tank is fabricated by welding a strip of thin plate helically and making an angle ¢

with the longitudinal axis of the tank. The strip has a width w and thickness ¢. The gas within the tank of diameter d is
pressured to p. Please determine the normal stress developed along the strip.  (25%)
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