Gravity
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ORBIT: Uniformly accelerated circular motion under central force of gravity.

Speed is constant, but velocity (& vector) is changing direction.
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Newton's Becond Law says: Force on satellite = Mggtollite * &satellite
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S0 Kepler's Law tells us gravity is an inverse-sguare law foree! By the
same argument, and Newton's Third Law, the equal and opposite force exerted by

the satellite on the planet must be proportional to MFlanetIRE.



The simplest expression for the force between satellite and planet is

therefore:
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s Points between the two centers of mass.

This is Newton's Universal Law of Gravitation.
Example: MNewton's most famous use of Kepler's Third Law.
Consider an orbit close to the Earth's surface. The aecceleration due to
Earth's gravity, which we could measure by watching an apple drop, is
32 fr/sec/sec:
R
a = 32 ft/sec/sec = ﬁﬂzf;é

R is the Earth's radius, equal to 4000 miles, so:
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Thus, it takes any satellite in low orbit about 1 1/2 hours to circle the
Eartrh.
Newton realized the Moon also orbits the Earth, but at a much larger

distance, 60 times larger than the Earth's radius, so by Kepler's Third Law:
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720 hours = one month/
That is Newton's famous synthesis, showing that the same gravitational
force that makes appl.es fall also pulls the moon around the Earth in its

nearly circular orbit.



