
Graduate Preliminary Examination, Thursday, May 7, 2015 - Part I 2

Section A. Mechanics
Rolling Sphere

1. A cylindrical pipe of interior radius R lies horizontally on the ground and remains
stationary. A solid sphere of radius r is placed inside the pipe. What is the frequency
of small oscillations of the sphere? Assume that the axis of rotation of the sphere is
always parallel to the symmetry axis of the pipe, and the sphere rolls without slipping.
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