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1.

A connecting rod is supported by a knife-edge at Point 4, as shown in Figure 1. For small
oscillations, the angular acceleration of the connecting rod is governed by the relation a = — 56 where

3
a is expressed in rad/s and 6 in radians. Knowing that the connecting rod is released from rest when
6 = 20°, determine (a) the maximum angular velocity, (b) the angular position when ¢ = 3s. (20%)

A uniform rod BC of mass 5 kg is connected to a collar 4 by a 250-mm cord 4B, as shown in Figure
2. Neglecting the mass of the collar and cord, determine (@) the smallest constant acceleration a, for
which the cord and the rod lie in a straight line, () the corresponding tension in the cord. (20%)

A 2 kg model rocket is launched vertically from rest with a constant thrust of 50 N until the rocket
reaches an altitude of 20 m and the thrust ends. Neglecting air resistance, determine (a) the speed of]
the rocket when the thrust ends, (b) the maximum height reached by the rocket, (c) the speed of the
rocket when it returns to the ground. (20%)

A hockey player hits a puck so that it comes to rest in10 s after sliding 50 m on the ice. Determine (a)
the initial velocity of the puck, (b) the coefficient of friction between the puck and the ice. (20%)

Packages in an automobile parts supply house are transported to the loading dock by pushing them
along on a roller track with very little friction, as shown in Figure 3. At the instant shown, packages B
and C are at rest and package 4 has a velocity of 2 m/s. Knowing that the coefficient of restitution
between the packages is 0.5, determine (a) the velocity of package C after 4 hits B and B hits C, (b)
the velocity of 4 after it hits B for the second time. (20%)
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