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2. (25%) Truss ABCD in the following figure is with 5 members (AB, AC, AD, BC, and CD) and 4 joints (A, B, C,
and D). The loading conditions are shown in the figure. The overall dimension of the truss is 8mx4m. The
forces of the members are Tas, Tac, Tao, Tac, and Teo, respectively. Use the method of joints to find the force
in each member of the truss.
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3. The short-shoe drum brake in Figure is applied by the spring force and released by a hydraulic eylinder{ not shown).
The coefficient of friction between drum surface and brake is &2 . The rotating direction of the drum is clockwise. (a)
Draw as free bodies in equilibrium each of the brake shoe and arm assemblies, the spring, and the drum. (8%)(b} In
the self-energizing brake, the moment of the friction force assists the applied force. Determine which side of brake
is self-energizing and which side of brake could be self-locked if we have enough friction.(4%) (c) If the applied spring
force is 8000 N and i =0.2 , estimate the braking torque developed by this brake system. (6%) (d) Also, calculate the

reaction forces at the center of the drum and the pin of the arm. (7%)
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4. An automobile jack is shown as follows. Rotating the square-threaded rod AC causes joints A and C to move closer
together, thus raising the weight W. For the square-thread rod AC, the mean diameter is dm. the lead angle is 4
and the coefficient of friction is iz . Neglect the collar friction. (a) Determine the axial force in the rod by using
virtual work method. (12%) (b} Compute the torque about rod AC to raising the weight W. (8%){(c) Estimate the
efficiency for this automobile jack. (5%)
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