
Types of satellites
• Low orbit satellites orbit between 250 and 

1000km above the earth. This avoids atmospheric 
drag, but also experiences the protection of the 
Van Allen belts. Low orbit satellites orbit the 
earth many times each day.

•Geostationary satellites orbit much higher, 
usually around 35,786km. One orbit is completed 
each day, meaning that the satellite appears in the 
same part of the sky. These are very useful in 
communication, and orbit above the equator.
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Activity:
1. Derive a relationship between orbital velocity 

of a satellite, radius of orbit and mass of planet 
Hint:  Assume orbit is circular ie. centripetal force is acting. Equate this with 
Newton’s law of Gravitation (since it supplies the centripetal force).

2. Derive a relationship between the period (T) of 
orbit, radius of orbit and the orbital velocity.

Again assume it is circular, and consider the length of a circular path.

3. Combine your results from parts 1 and 2 to 
eliminate orbital velocity.
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Kepler’s law of Periods
This equation is known as 
Kepler’s Law of Periods, and 
was first published in 1619. 
Newton later demonstrated 
it was consistent with his 
Law of Universal Gravitation

http://en.wikipedia.org/wiki/Johannes_Kepler
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(Note that the concept of elliptical orbit is actually central to Kepler’s laws, and that
they were developed prior to Newton’s Law of Universal gravitation).
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Using Kepler’s Law

• (r) is the radius of orbit in metres, (T) is the 
period of orbit in seconds, (M) is the mass of the 
object being orbited, (G) and (π) are constants.

• The right hand side of this equation is constant 
for a certain planet. This means we can compare 
orbits without knowing specific details:
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Questions:
1. Use Kepler’s Law of Periods to determine 

the height of geostationary orbit around 
earth and the moon.

2. Two satellites are orbiting a planet. One has 
double the radius of orbit. What is the ratio 
of their periods?
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