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1. (12%)
(a) A 1-N pendulum bob is held at an angle # from the vertical by a 2-N horizontal force F" as shown.
Determine the tension in the string supporting the pendulum bob (in newtons).
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(b) Two forces, one with a magnitude of 3 N and the other with a magnitude of 5N, are applied to an object.
For which orientations of the forces shown in the diagrams is the magnitude of the acceleration of the

object the least?
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(¢) A simple pendulum consists of a 2.0-kg mass attached to a string. It is released from rest at X as
shown. Determine its speed at the lowest point Y.

(d) A block of mass 1 is initially moving to the right on a horizontal frictionless surface at a speed v. It then
compresses a spring of spring constant k. At the instant when the kinetic energy of the block is equal to
the potential energy of the spring, determine the distance the spring is compressed.

2. (20%) Knowing that the coefficient of static friction between the collar and the rod is 0.3, determine the
range of values of T for which equilibrium is maintained.
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3. (20%) A vertical force T of magnitude 600N is applied to the linkage at B. The constant of the spring is
1000N /m, and the spring is unstretched when AB and BC are horizontal. Neglecting the weight of the
linkage, determine @ corresponding to equilibrium.
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4. (20%) Blocks A and B have masses of 8 kg and 2 kg, respectively, and are connected by a cord-and-pulley
system and released from rest in the position shown with the spring undeformed. Knowing that the constant
of the spring is 200 N/m, determine (a) the velocity of block B after it has moved 100 mm, (b) the maximum
velocity of block B. Ignore friction and the pulleys and spring.
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5. (12%) The 5-in.-radius wheel shown rolls to the left with a velocity of 50 in./s. Knowing that the distance
AD is 3 in., determine the velocity of the collar and the angular velocity of rod AB when §=0.

6. (16%) A uniform rod of length 2L and mass m is supported as shown. If the cable attached at end B suddenly
breaks, determine (a) the acceleration of end B, (b) the reaction at the pin support.
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