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 (d) The dart is now shot into a block of wood that is fixed in place. The block exerts a force F 
on the dart that is proportional to the dart�s velocity v and in the opposite direction, that is 
F v= −b , where b is a constant. Derive an expression for the distance L that the dart 
penetrates into the block, in terms of m, u0 , and b. 
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Mech 2. A spherical, nonrotating planet has a radius R and a uniform density ρ throughout its volume. Suppose 

a narrow tunnel were drilled through the planet along one of its diameters, as shown in the figure above, 
in which a small ball of mass m could move freely under the influence of gravity. Let r be the distance 
of the ball from the center of the planet. 

 
 (a) Show that the magnitude of the force on the ball at a distance r R< from the center of the 

planet is given by F Cr= − , where C �

4
3 p rG m. 

 
 (b) On the axes below, sketch the force F on the ball as a function of distance r from the center 

of the planet. 
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 The string is now cut, and the disk-rod-block system is free to rotate. 
 
 (b) Determine the following for the instant immediately after the string is cut. 
 
 i. The magnitude of the angular acceleration of the disk 
 
 ii. The magnitude of the linear acceleration of the mass at the end of the rod 
 

 
 
 As the disk rotates, the rod passes the horizontal position shown above. 
 
 (c) Determine the linear speed of the mass at the end of the rod for the instant the rod is in the 

horizontal position. 
 

 

     

S T O P 
END OF SECTION II, MECHANICS 








