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Problem 1. (35 points)

Two stacked blocks, each of width a and height

2a, are pulled by cables that pass around an ideal a
pulley. The cables are attached at the vertical cen-
ter of each block. The blocks are made of differ- 2a | 4
ent materials so that the top block, A, has mass of P
m while the lower block, B, has mass of 2m. The
coefficients of friction between the two blocks
and between the lower block and the ground are
both y; = 0.5. Determine the maximum force P
that can be applied to the pulley without motion [ E—
occurring. Be sure to identify which block is

about to slip or tip at the point of impending motion.

2a B‘

Problem 2. (35 points)

Piston C moves freely in the vertical direction, but is constrained against
motion in the horizontal direction by smooth walls. The piston is at-
tached at the bottom to a spring with stiffness k. The spring is un-
stretched when 8= 0. Members AB and BC are each of length L and
may be treated as massless. Determine the couple moment M required
to maintain the mechanism in the position shown.

Problem 3. (30 points)

The truss-like frame shown supports a distributed ”
load along member FE that increases linearly from ____9 F (rr‘[

F to E, reaching a maximum force per unit length s, ) .
of w at joint E. All horizontal and vertical mem- M
bers are of length L and all members are connected
by pins. Determine the forces in members AB, BC

and AF. A
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