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1. The 20-kg disk A is attached to the 10-kg block B using the cable and pulley system shown in Fig. 1. 
Determine the minimum coefficient of static friction between the disk and the surface so that the disk 
will roll without slipping when they are released from rest. Neglect the mass of the pulleys. 

 

Fig. 1 
 
 

 
2. In Fig. 2 the 40 kg pendulum has its mass center at G and a radius of gyration about point G of  

kG = 300 mm. If released from rest when θ = 0°, determine its angular velocity at the instant θ = 90°. 
Spring AB has a stiffness of k = 300 N/m and is unstretched when θ = 0°. 

 
Fig. 2 
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3. The 0.5 kg ball B is attached to a cord which passes through a hole at A in a smooth table, as Fig. 3 
shows. When the ball is r1 = 0.5 m from the hole, it is rotating around in a circle such that its speed is 
v1 = 1.2 m/s. By applying a force F the cord is pulled downward through the hole with a constant 
speed vc = 3 m/s. Determine (a) the speed of the ball at the instant it is r2 = 0.3 m from the hole, and  
(b) the amount of work done by F in shortening the radial distance from r1 to r2. 

 
Fig. 3 

 
4. In Fig. 4, ball C moves with a speed of 3 m/s which is increasing at a constant rate of 1.5 m/s2, both 

measured relative to the circular plate and directed as shown. At the same instant the plate rotates 
with the angular velocity and angular acceleration shown. Determine the velocity and acceleration of 
the ball at the instant. 

 
Fig. 4 
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5. As shown in Fig. 5, the torsional spring has a stiffness of 30 N•m/rad and is undeflected when the 
6-kg uniform slender bar is in the upright position. If the bar is released from rest in the horizontal 
position shown, determine the angular velocity ω as it passes the vertical position. Neglect friction. 

 

Fig. 5 
 


