24-351 Dynamics Fdl 2001
Quiz #4
Monday 8 October 2001 (30 minutes)

A block of massm lies on a smooth stationary ramp and is attached to a rubber band. The rubber
band is pardld to the ramp and has a spring congtant k. The block isinitidly held a rest with the
rubber band unstretched. Suppose that the block is now suddenly released.

1. (5 points) Show that at the instant of the release, the block will start to dide downward
aong the ramp. Hint: draw afree-body diagram.

2. (10 points) Find the velocity v of the block in terms of the net stretch | of the rubber band
using consarvation of mechanica energy.

3. (10 points) Show that v achievesits maximum &t the rubber band' s equilibrium stretch leq
(i.e. the rubber band’ s net stretch when the block isin equilibrium under the action of the
gravity and spring forces). Also determine the maximum velocity Vimax.

4. (10 points) Whet is the maximum net stretch |max of the rubber band following the release of
the block?

5. (5 points) Show that at the instant the rubber band is maximally stretched, the block will
dart to dide upward aong the ramp. Hint: draw afree-body diagram and also use your
knowledge of the rubber band’ s equiilibrium stretch leg.
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