LS Dec 2ox1

Graduate Preliminary Examination, Thursday, January 12, 2017— Part 1 4

3. Orbits in a cone

A cone sits apex down with its axis vertical. The inside opening angle of the cone is
2a, with m > 2a > 0, so the inside surface of the cone in cylindrical coordinates is
r = ztana > 0. A point mass slides without friction and nonrelativistically on the
inside surface of the cone.

(a) Solve for the circular orbit with radius ro. What is the period To(rg) of this orbit?

(b) If this circular orbit is slightly perturbed away from circular, what is the period
Ti(ro) of the resulting oscillations in the radial position 77 Show your work.
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