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1. A steel pipe of length L = 4.0 ft, outside diameter d; = 6.0 in., and inside diameter d; = 4.5 in. is
compressed by an axial force P = 140 kips. The material has modulus of elasticity £ = 30,000 ksi.
It is known that after applying the axial load, the increase in wall thickness is 8.5x107 in.,

determine the Poisson’s ratio v of the stzel pipe. (20%)

2. A beam of T-section is supported and loaded as shown in the figure. The cross section has width b
= 2.5 in,, height & = 3 in., and thickness ¢ = 0.5 in. Determine the maximum tensile and
compressive stresses in the beam. (20%)
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3. A thin walled aluminum tube of rectangular cross section is shown in the figure. (a) Determine the
shear stress in the tube due to a torque 7= 60 N-m. (b) Determine the angle of twist if the length of

the tube is 0.25 m and G = 26 Gpa. (20%)
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4. A hollow box beam with height 4 = 14 in., inside height 4 = 12.5 in., width b = 8 in., and inside
width b; = 7 in. Assuming that the beam is constructed of steel with yield stress o, = 42 ksi,

calculate moment A that will cause the flange yield but the webs remain linearly elastic. (20%)
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5. Determine the moments of inertia of the shaded area with respect to the x axis. (20%)
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