Isochronous oscillations

Tuesday, August 20, 2019 10:48 AM

From Taylor chapter & problem 25
Consider a bowl shaped like a cycloid. Show that the oscillation period of a marble released at

ANY point in the bowl is always the same, irrespectively from how far the release point is from
the bottom of the bowl. The period of the oscillation is
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The points on the cycloid satisfy the equations
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The total energy of the marble is
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Since the marble is released from rest,
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The infinitesimal distance ds traveled in the infinitesimal time dt s
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The oscillation period is therefore
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But we already know that the trajectory is a cycloid, therefore
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Now one needs to evaluate the integral. This can be done through two changes of

variables
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