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Problem 7 (25 points)

Imagine a spherical, non-rotating planet of mass M and radius R. The planet has no
atmosphere. A spacecraft of mass m (m < M), is launched from the surface of the planet
with speed v, at an angle of 30° to the local vertical. The rocket burn is very short. Thus you
may assume that when the spacecraft has a speed v, it has not yet moved any appreciable
distance.

a. (4) The speed v, is so high that the orbit is not bound. What is the minimum speed for
which this is the case?
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