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(2) (8 %) In Fig. 2, the collar of the mass m slides up the vertical shaft under
the action of a force /' The coefficient of kinetic friction between the collar
and the shaft is 4. Draw the free-body diagram of the collar,.

(3) (@ %) Determine the speed of block A in Fig. 3. Block B has an upward
speed of 6 ft/s. I '
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O

6 f1/s

Fig. 2 ‘ - Fig.3

2. (25 %) .In Fig. 4, the uniform slender rod 4B weighing w, is welded to the
hub D, and the system rotates about the vertical axis DE with a constant
angular velocity w. Denoting by p the mass per unit length of the rod, express
the tension in the rod at a distance z from end 4 in terms of w, [, z, and .
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3. (JZES %I)f In Fig. 5, the motor M is used via the gear arrangement to lift block
. t

.the motor shaft is turning gear 4 at a constant rate ws=4 rads,
determine the velocity of E.
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Fig. 5

4. (25 %) Calculate the damping ratio of the system shown in Fig. 6 if the mass
and radius of gyration of the stepped cylinder are m = 8 kg and R = 135 mm, the
spring constant is k. =2.6 kN/m, and the damping coefficient of the hydraulic
cylinder is ¢ = 30 N - s/m.  The stepped cylinder rolls without slipping on the
radius » = 150 mm and the spring can support tension as well as compression.

Fig. 6




