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1. Consider a block of mass m resting on a rough horizontal surface. The coefficient of static
friction between the block and the surface is 4. A vertical force F is applied at the upper right-
hand corer of the block, and is slowly increased until the block begins to move.

‘ (a) (15 points) Determine the value of the force at which the block ceases to be in static equi-
| librium and begins to move.

(b) (10 points) Determine what motion (sliding or tipping) will occur if the force is just above
that determined in part (a), and provide the reasoning that supports your answer.
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2. (20 points) We have dealt with pulleys in several homework problems, and have made an
assumption that the tension in the cable is the same on either side of the pulley. Prove that this
assumption is correct for an ideal pulley by showing that F, = F;. An ideal pulley is one that is
able to rotate freely (without resistance) about its axis. The angle that the cable on either side of
the pulley makes with some reference axis is arbitrary.
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3. The truss shown below is loaded by vertical forces of magnitude P at each of the joints along
the top. All of the horizontal members of the truss are of length L, and the vertical member BC

has length 4.

(a) (10 points) Determine the reaction forces at points G (roller support) and J (pinned support).

(b) (15 points) Determine the force in member DF. Be sure to indicate clearly whether it is in

tension or compression.
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4. (30 points) The square plate shown below can be treated as massless. It is supported at
points A and B by a pin and a short link, respectively. It is loaded by equal and opposite forces
F and —F at points C and D.

Determine the reaction forces acting on the plate at points A and B.
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