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d. Let us say that we require for the small cylinder to reach the top without 
falling.   Find the minimum speed of the center of mass of the small cylinder 
when it is at the bottom, to meet this requirement.
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A billiard ball is a spherical object with a uniform density.
(a) Calculate the inertia tensor for it.
(b) You hit it with a cue.  Assume that the cue is moved along 
the horizontal direction only, and so the applied force is 
horizontal.  Where should you be hitting in order to minimize 
the energy loss of the ball as it rolls without slipping or slides 
while rolling?  Assume that you can hit anyhwere, not just on 
the vertical line of symmetry.  [Hints:  The minimum energy 
loss occurs for rolling without slipping.  The answer is not a 
point, but a line.] 
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