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1. (25%) Refer to Fig. 1, the beam supports the distributed load shown. Determine the resultant internal
loadings acting on the cross section at point D. Assume the reactions at the supports A and B are vertical.
4kN/m

Fig. 1

2. (25%) Refer to Fig. 2, the two shafts are made of A-36 steel. Each has a diameter of 25 mm and they are
connected using the gears fixed to their ends. Their other ends are attached to fixed supports at 4 and B.
They are also supported by journal bearings at C and D, which allow free rotation of the shafts along their
axes. If a torque of 500 N.m is applied to the gear at E as shown, determine the reactions at 4 and B, and
determine the rotation of the gear at E. (The shear modulus of elasticity for the A-36 steel is
G, =75GPa.)

steel

3. (25%) A solid shaft has a radius of ¢ subjected to a vertical force V as illustrated in Fig. 3. Derive an
expression for the vertical component of shear stress acting on the horizontal plane through the shaft, (a)
(15%) located a distance y from the neutral axis. (b) (10%) Find the maximum shear stress and its location.
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4. (25%) The solid shaft is subjected to a torque, bending moment, and shear force as shown in Fig. 4.
Determine (a) (7%) the normal stress, (b) (8%) the shear stress and (c) (10%) the principal stress acting on
Point 4.

Fig. 4
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