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1. A 2-kg pendulum bob moves in the vertical plane with a velocity of 6 m/s when 6= 0 degree. Determine

the angle 0 where the tension in the cord becomes zero. (25 %)

(6=0)

Figure 1

2. Member AB has the angular motions shown in Figure 2.
(a) Determine the velocity and acceleration of the point B at this instant. (10 %)
(b) Determine the velocity and acceleration of the slider block C at this instant. (15 %)

2m

4 rad/s
ﬂ’_‘ 5 rad/s?
A

Figure 2
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3. The disk shown in Figure 3 has a mass of 20 kg and is originally spinning at the end of the strut with an
angular velocity of @ =60 rad / s Ifitis then placed against the wall, where the coefficient of kinetic

frictionis g, =0.3.

(a) Determine the moment of inertia /5 (5 %)
(b) Determine the force in strut BC. (10 %)
(¢) Determine the time required for the motion to stop. (10 %)

150 mm

Figure 3

4. Adisk has mass 30-kg and radius of gyration kg = 0.35m is originally at rest, and the spring is unstretched.
A couple moment of M = 80 Nm is then applied to the disk as shown. Determine its angular velocity when
its mass center G has moved 0.5 m along the plane. The disk rolls without slipping and the coefficient of

kinetic friction between the disk and the surface of the ground is 0.2. (25 %)

;M=80N’-m

k=200 N/m A

Figure 4




