2020 Classical - CM3

Problem CM3: A physical pendulum consists of a uniform disk of mass M and radius R
rigidly attached to a massless rod such that the distance from the pivot to the center of

the disk is L.
a) Find the period of small oscillation.
b) For what length of rod will the period be a A
minimum?
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a) The moment of inertia for the disk about it center-of-mass (CM):
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To get the moment of inertia for the pivot point given use the parallel axis theorem:
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Now, look at the torque:
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Note: when L > R this reduces to the formula for a pendulum of a point particle: w? = %

b) Sincew = — minimizing T is the same as maximizing w, which itself is the same as maximizing
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Note: Here the pivot point is actually inside the disk.



