Newton’s Law of Gravitation ..
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Gravitational potential of a mass distribution: ®(r) = -G / d*r’'

p(r): mass density;
G ~ 6.67 x 107" Nm?kg~2: universal gravitational constant.

Gravitational field (acceleration due to gravity):

g(r)=—-Vo(r) = —G/dBT' M = O(r)=— /1" dr’ - g(r')
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Gravitational force on point mass m: F(r) = mg(r).

Gravitational potential energy of point mass m: V(r) = m®(r).
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Field equation: —V - g(r) = V*®(r) = G / &' p(r')V - FETE = 47Gp(r),
)
where we have used V- —— = 4md(r —1').
v —r/|?

Gauss’ theorem: }I{dA -g(r) = / d*r V - g(r).
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Gauss’ law: fdA - g(r) = —4nGmyy,.
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Gravitational self energy: Vg = _§G / d*r / d*r’ %

Massive spheres:
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