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SECTION A - warm-up

The gravitational force between two point masses is attractive, proportional to the  [2]
product of the masses and inversely proportional to the square of their separation: F =
GMm/r2

F=GMm/r2=(6.67 x10™" x 5.0 x 5.0)/2.02 = 417 x 10T N. [2]

Gravitational field strength g is the gravitational force per unit mass on a test mass at2]
that point: g = F/m.

SECTION B : standard

F=GMm/r2=(6.67 x 10" x 6.0 x 1024 x 7.3 x 1022) /(3.8 x 108)2 = 2.02 x 10%° N. [4]
g =GM/r2=(6.67 x 10™ x 6.0 x 1024) /(6.4 x 10°)2 = 9.77 N kg [3]

g =GM/r?=(6.67 x 10" x 6.0 x 104)/(1.28 x 107)2 = 2.44 N kg™ This is a quarter of the  [3]
surface value, as expected from the inverse-square law (double the distance).

g =GM/r?=817Nkg™.F = mg =500 x 817 = 4084 N. [3]

SECTION C - stretch

g=G6M/r2=(6.67 x10™ x 6.4 x 102%) /(3.4 x 10%)? = 3.69 N kg™ [4]
From g = GM/r: M = gr2/G = (9.81 x (6.4 x 10°)2)/(6.67 x 10™") = 6.02 x 10%* kg. [4]

The field spreads out over an ever larger area with distance, so its strength falls. From| g
= GM/r2it obeys an inverse-square law: doubling the distance from the centre reduces
g to a quarter.
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