
 

  

1999  PHYSICS C�MECHANICS 
 
 The ball is dropped into the tunnel from rest at point P at the planet�s surface. 
 
 (c) Determine the work done by gravity as the ball moves from the surface to the center 

of the planet. 

 (d) Determine the speed of the ball when it reaches the center of the planet. 

 (e) Fully describe the subsequent motion of the ball from the time it reaches the 
center of the planet. 

 (f) Write an equation that could be used to calculate the time it takes the ball to move from 
point P to the center of the planet. It is not necessary to solve this equation. 
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Mech 3. As shown above, a uniform disk is mounted to an axle and is free to rotate without friction. A thin 

uniform rod is rigidly attached to the disk so that it will rotate with the disk. A block is attached to 
the end of the rod. Properties of the disk, rod, and block are as follows. 

 
 Disk: mass = 3m, radius = R, moment of inertia about center I mRD = 3
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 Rod:  mass = m , length = 2R , moment of inertia about one end I mRR = 4
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 Block: mass � 2m  
 
 The system is held in equilibrium with the rod at an angle q0 to the vertical, as shown above, by a 

horizontal string of negligible mass with one end attached to the disk and the other to a wall. Express 
your answers to the following in terms of m, R,  q0, and g. 

 
 (a) Determine the tension in the string. 






