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1. A solid, continuous round bar shown in Figure 1 can be viewed as comprised of a
straight segment and a curved segment. (15%)
(a) Draw free-body diagrams for the segments 1 and 2. (5%)
(b) Determine the forces and moments acting on both segments by neglecting the weight
of the member. (10%)

2. Three cables are attached to a bracket as shown. Replace the forces exerted by the cables

with an equivalent force-couple system at A. (23%)
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3, A uniform block of mass m is at rest on an incline 6. The coefficient of static friction
between the block and the incline is y;. Please determine (20%)

(a) the maximum force P which can be applied to the block in the direction shown
before slipping begins. (10%)

(b) the angle B between the horizontal direction of P and the direction of initial
movement of the block. (10%)

4, A two-level bike parking system is as shown. Please express the compression C in the
hydraulic cylinder of the system in terms of the angle #. The mass of the structure is
negligible compared with the mass m of the bicycle. Assuming the length of the

hydraulic cylinder is /, the mass center of the bicycle to the ground is 4 and to the 2nd-level
floor is ho. (17%)
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(b) Engineers are not educated to study humans, except in some specific
circumstances, like human factors or bioengineering. Humans are
messy and unpredictable. On the other hand, nature must have appeared
just so to early humans. Engineers have used the physical sciences to
their advantage to build technologies that do serve humankind. (13%)




