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1. As shown in Fig. 1, the platform is rotating about the vertical axis such that at any instant its angular position
is v = (4t32) rad, where t is in seconds. A ball rolls outward along the radial groove so that its position is r =
(0.1£3) m, where t is in seconds. Determine the magnitudes of the velocity v [10%] and acceleration a [10%]
of the ball when t=1.7 s.

ap =6.4 m/s?

Fig. 1

2. As shown in Fig.2, The motor M pulls in its attached rope with an acceleration @, = 6.4 m/s2. Determine the
towing force Ty [10%)] exerted by M on the rope in order to move the 50-kg crate up the inclined plane. The
coefficient of kinetic friction between the crate and the plane is g = 0.3. Neglect the mass of the pulleys and
rope. Also, determine the acceleration of the crate ac {10%].

3. As shown in Fig. 3, the 12-kg slender rod is pinned to a small roller A that slides freely along the slot. If the
rod is released from rest at & = 0°, determine the angular acceleration a [10%] of the rod and the acceleration

a, [10%)] of the roller immediately after the release.

Fig. 3
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4, Two smooth billiard balls A and 8 have an equal mass of m = 200 g. If A strikes B8 with a velocity of {va)1 =
2.2 m/s as shown in Fig. 4a. Ball B is originally at rest and the coefficient of restitution is e = 0.72. Line of
impact is along the x-axis. Determine their final velocities {(magnitudes in m/s) and moving directions {degree)
just after collision: (va)a, 64, (va)z, @2, see Fig. 4b. [20%]

¥ ¥
(V)2

‘4’,\)|

Fig. 4a Right before collision Fig. 4b Just after collision

5. At the given instant member AB has the angular motions shown in Fig. 5. Determine the velocity ve [10%)
and acceleration a¢ [10%)] of the slider block C at this instant.
B




