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one law pulle every mase toward every other, from an apple to o satellite
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Kepler's laws The universal law of gravitation

* law of orbits: every planet moves in an ellipse with the \ E= Gmm,

Sih cEone Toails force between two point masses =

¢ law of areas: the line from the Sun sweeps equal areas
in equal fimes
* soa planet is fastest nearest the Sun, slowest farthest

away

* equal areas is angular momentum conservation: the
Sun’s pull is central, no forque

equal areas, equal times

equal times sweep equal areas: chort and wide near the
Sun, fang and thin far away

Farther out means clower and a longer year; all
planete lie on one straight line of TF over v*
for an ellipce, r is the semi-major axis; the constant
depende only on the Sun'c mase
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Kepler's law of periods \
every planet of one Sun, same constant T? «r?
T2 2
for a circular orbit of radius r y 3 = ‘G'LM
T2
one line
for all
r3

universal gravi’ra’rional
constant

6 = 6.67x107" N m?/ieg?
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always attractive, along the line joining the E o -

masses

equal and
opposite

i Fol/r?

. F

: Fla
i =

r 2r

equal and oppocite pulls along the line of centres; twice
ac far, a quarter of the pull

every particle pulls every other, never a push ; equal

and oppocite pulls (third law); ¥ centre to centre; 6

the came everywhere
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