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9.5.3 A large spherical cloud of gas of radius Ry is centred at the origin and has uniform
density poo and zero pressure . At time ¢ = 0 it begins to collapse from rest under its
own gravity. At time ¢ the velocity field within the cloud may be written as follows:

R(1)
llﬂ{r.f} =r [m] G {959}

where R(1) is the cloud radius and r is the radius vector from the origin. Show that
the density remains uniform and that at time ¢ it is given by

po(1) = poolRo/R(NT. (9.60)

Show that the gravitational force within the cloud is given by

g=-T [%;’r(;pu(r):l (9.61)
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