Newton’s Law of Universal Gravitation:
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gravuy 7 r--G ( ) where G Is the gravitational constant (an empirically measured

quantitv), miand m; are two different masses, and r is the distance between their centers of mass. When
one mass orbits the other, ris also referred to as the "orbltal radivs.” [Often, M is used for a planetary mass, and
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4, Cal ula\te the force of gravity between @g\;tudent and a 60kg student whose centers of mass
are\l_'_l;n apart. §
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Combining Circular Motion and The Law of Gravitation:

@ Eind-the value of Bt Earth’s surface. Earth’s mass is (5.972x10%°kg) and its average radius
(6. 371x105m)
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éG.) Derive a general formula for the value t a distance r from the center of a planet with mass M

(assuming that this location is at.oLabove e planet’s surface)
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o e o it — in terms of the orbit
7. ___ Derive a general formula for the speed v of a satellite in a circular orbit —in te ed
Pl plangt’s mass M and the satellite’s orbital radius r. - fﬁ ‘
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~-8. ___Period (T)is the amount of time it takes for a satellite to complete a full orbit._Write equations for:
Tinterms of vand r; and v in terms o£T.and r. i)
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9.

Find the necessary orbital radius for a geostationary satellite (a satellite that is always over the
same point on the equator. You'll need the Earth’s mass -- 5.972x10%kg,
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10.  Derive a formula for T in terms ow,and the mass of the orbited bodyﬁﬁ. Assume that the orbit

_———is-uniform and circular. [This is the general form of Kepler's 3" Law.]~.
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