Consider a rocket, of mass m, that starts on the
surface of the Earth, takes off with some initial velocity, '\ Dttt o i,
and travels along a straight path to the Moon. After e
receiving its initial velocity, the rocket no longer uses its .
thrusters. (A realistic flight path would be curvy, but let us
keep things simpler.)

Let s denote the distance from the surface of the Earth to the surface of the Moon. Let Mg, M,
Rg,and R, denote the masses and radii of the Earth and Meon. Express your answers in terms of G and
the constants listed above. Do not plug in numbers.

(a) Let point A refer to the spot in space where the net force on the rocket is zero. How far from the
rocket’s take-off point is point A? Set up, but do not solve, the relevant equation(s).

(b) What is the minimum initial speed the rocket must have in order to reach point A? Let x denote
your answer to part (a), and leave your answer in terms of x.

{c) Suppose that when the rocket passes point A, it is barely moving. How fast will it be traveling
right before crashing into the Moon? Again, leave your answer in terms of x.
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