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Orbits &
Kepler's Three Laws of Planetary Motion

1. Planets follow an elliptical path around the sun - the sun is
at one focus.

2. Aline connecting the planet and the sun sweeps out
equal areas in equal times.

3. The square of the orbital period is proportional to the
cube of the semi-major axis.
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1. Planets follow an elliptical path around the sun - the sun is
at one focus.
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2. Aline connecting the planet and the sun sweeps out
equal areas in equal times.
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Any outside torques? Angular Momentum?
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3. The square of the orbital period is proportional to the cube of the
semi-major axis.

First: Orbital Velocity - Circular Orbit
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Re-write the velocity in terms of period
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Orbital Energy (circular orbit)
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Calculate orbital v and escape v for Earth.
(Assume you start close to Earth's surface.)

_ |\GM
e [

I S Arwdey = | (LB )5

) fl ( (a°)




Universal Gravitation Cycle 21

An asteroid (orbit 7x10M3 m
shown) has an aphelion
speed of 1,000 m/s.

(a) Find the Period of
the orbit. ;o ,
(b) Find the speed at !
perihelion.

8 x 10M3 m

A) Yn's-GIhT 4 ‘1X102«2
o (90°)z(6226°) (5T

6’4\9(10“ g = Tj

b) (=

<l><\o‘3~j = (p0%) (1995)




Universal Gravitation

Re-derive the T'* o< 1>
relationship for a binary star
system with identical stars,
mass M, with a CM to CM
distance of .
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