1. Consider a spherical planet of mass M and surface radius R . The planet has no
athmosphere, and you may assume that any object in a vicinity of the planet is
subject to the gravitational force only.

(a) One common method of studying properties of a planet’s surface is by deliberately
crashing a probe into it and inspecting the characteristics of the crater that appears
after the impact. You set a probe of mass m into a free fall with zero initial velocity
a distance R away from the centre of the planet (R > R;). Find the kinetic energy of

the probe just before the impact. You may negelect any changes of the planet’s

momentum during this process. 4)

(b) The probe comes to rest in a short time interval of the impact At. What is the

average force exerted on the surface of the planet during this impact? )

(c) A satellite of mass m is set into a constant speed circular orbit of radius R around
the planet. What is the angular velocity w, and speed V, of the satellite?

h g?lm momentum L, of the satellite relative to the centre of the planet?
()

hte’s engine is switched on to initiate a descent towards the
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