Gravitational field formulae
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point B.

Gravitational field intensity gn=-G—5u, g,=-G—F,
ha h,
Newton’s Law: Fo__gmm Foo_gMmm
Force between two mass . r P . ro P
F=mg
s . M
Gravitational potential V =—G—
4
,
Gravitational potential energy E,=-G ™M E,=m v,
r
Kinetic energy E, = 1 mv’
2
Escape velocity - /ZGM
£ r
Work to move a mass m from point A to W =-AE,

W=-ml;-V,)

Orbits GM 2nr
V= T=
r \
2 2 3
Kepler's third law: 7% = 4m r T_12 = ’%
M ;7 r
Mechanical energy (total): E),, = Ex +E, =-G ]\é;n
Symbol Magnitude S| unit
g Gravitational field intensity N/kg =m-s
F Force N
m, M Mass kg
r Distance, orbital radius m
Ve Gravitational potential J/kg
Ev, Ex, Ep Mechanic energy, kinetic energy, potential energy J
/4 Work J
v, Vg Orbital speed, escape velocity m/s
T Orbital period S
G Gravitational Constant = 6.673 x 107! N-m*kg™
U, Unitary vector m/m
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