24-351 Dynamics Fdl 2001

Quiz #3
Monday 1 October 2001 (25 minutes)

The bal hasamass m and is attached to a rubber band. The rubber band has a spring constant k, an
ungretched length L and istied a the top to aswivel. The bal is set in motion around the verticd
line OA. Neglect air resistance and the Sze of the bdll.

1. (10 points) What forces act on the ball? Draw a free body diagram.

2. (15 points) Let the bl circle around OA, such that the rubber band is deformed to a
congtant length (1+c)L (with ¢ a constant) and makes a constant angle g relative to OA.
Find v, the speed of the ball.

3. (10 points) Discuss whether the motion of the ball described in part 2 is possible for ¢ 90°
(i.e,, the rubber band liesin or above the horizontd plane). Y ou may assume that the rubber
band cannot withstand compression. Hint: draw a free body diagram.

4. (5 points) Would your answer to part 3 change if the rubber band were replaced with a
metalic soring that can withstand compression? Explain your answer.
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