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When two objects are placed a distance apart in outer space each applies a gravitational force to
the other. It is suggested that the magnitude of this force depends on the masses of both objects
and the distance between them. Assuming that this suggestion is correct, it is further assumed that
the magnitude of this force is given by a relationship of the form

F= Gmlamzﬁry

where

¢ Fis the magnitude of the force

* m, and m, are the masses of the two objects
« 7 is the distance between the two objects

¢ (G is a constant.

(a) Using a dimensional argument based on Newton’s third law explain why o = 8. 1]
It is given that the magnitude of the gravitational force is given by such a relationship and that
G=667x10""mkg s 72,

(b) Write down the dimensions of G. 1]
(c) By using dimensional analysis, determine the values of o, f and y. [3]
You are given that the mass of the Earth is 5.97 x 10** kg and that the distance of the Moon

from the Earth is 3.84 x 10* m. You may assume that the only force acting on the Moon is the
gravitational force due to the Earth.

(d) By modelling the Earth as stationary and assuming that the Moon moves in a circular orbit

around the Earth, determine the period of the motion of the Moon. Give your answer to the
nearest day. [3]



