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1. The vertical guide is smooth and the 5-kg collar is released from rest at 4, as Fig. 1 shows. Determine
the speed of the collar when it is at position C. The spring has an unstretched length of 400 mm.

l 0.4 m

k = 250 N/m

Fig. 1

2. The spool has a mass of 50 kg and a radius of gyration of k; = 0.3 m, as shown in Fig. 2. If the
coefficient of static and kinetic friction at 4 are us = 0.2 and ux = 0.15, respectively, determine the

angular acceleration of the spool if P =100 N.
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Fig. 2
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3. In Fig. 3, ball C moves with a speed of 3 m/s which is increasing at a constant rate of 1.5 m/s?, both
measured relative to the circular plate and directed as shown. At the same instant the plate rotates with
an angular velocity of 8 rad/s and an angular acceleration of 5 rad/s”. Determine the velocity and

acceleration of the ball at the instant.
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Fig. 3

4. In Fig. 4, the 60 kg pendulum has its mass center at G and a radius of gyration about point G of kg =
300 mm. If it is released from rest when 8 = 0°, determine its angular velocity at the instant & = 90°.

Spring AB has a stiffness of £ = 300 N/m and is unstretched when 6 = 0°.
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