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Introduction

A fascinating topic in classical mechanics is orbits.  For this paper I will try to specifically talk about orbits as they relate to artificial satellites.  I will include a little about the planets since looking at them helped many early astronomers lay the groundwork.  I will only discuss the orbits as they relate to classical mechanics and not general relativity.  This is because the effects of general relativity are not significant to worry about for the satellites we got now.  Perhaps general relativity will be significant in the future when we send satellites to black holes but that probably won’t happen before this paper is due.  The orbit of satellites is a broad topic so I wish to narrow it down to the different types of orbits that they can be in.  

Brief History

Even though orbital theory has been around since Newton it was not of any practical use for satellites until technology advanced enough to put one into orbit.  During the cold war there was a big race for space between the United States and the Soviet Union.  Each country was trying to develop a rocket fast enough to travel into orbit around the earth.  This was finally accomplished in 1957 when the Soviet Union put a satellite called sputnik into orbit.  Since then many satellites have been put into orbit.  These satellites serve a wide variety of purposes such as communications, spying, and astronomy.  One can easily see them race across the sky on a dark night when they reflect sunlight off their solar panels.  All of these satellites have an orbit.  
Kepler’s Laws

Kepler was one smart dude that really took a good look at what a planets orbit is actually doing.  He found that their orbits are not perfect circles as what was previously thought.  He found that the planets travel in elliptical paths.   He came up with three famous laws describing the motion of the planets.  The first law is that planets travel in elliptical orbits with the sun at one focus.  The second is that the planets sweep out equal area in equal time.  The third is that the square of the period is proportional to the semi-major axis.  

Newton’s Laws

Newton was another smart dude that came up with the remarkable law of universal gravitation.  This law states that all matter in the universe attracts every other piece of matter by this equation.

F = G M m
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Another law is centripetal force.  

F = m v^2
          r
In a circular orbit these two forces are the same at all times.  If these two forces are balanced together one can easily see that the mass of the satellite does not really matter at all.  These are just a few laws that laid the groundwork for satellite orbits.  
Circular Orbits

A circular orbit is an orbit that looks like a circle.  It has a constant radius all throughout its orbit.  It is generally a good idea to use a circular orbit in low earth orbit.  This is because you want it a safe distance from the earths atmosphere even when it gets to its closest point on its orbit.  

Using Newton’s laws we can easily see the velocity our satellite would be traveling at in circular orbit.  
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There is a certain type of orbit that is popular among commercial satellites.  It is called geocentric orbit.  This is when the orbit is at the same rate as the earth turning below it.  This is so the satellite covers the same area throughout its orbit.  This is very useful for TV broadcasts.  

Elliptical Orbits

Elliptical orbits is just like it sounds.  The orbits are ellipses.  They look like a big oval.  The celestial body that the satellite is orbiting around is at a focus.

Parabolic and Hyperbolic Orbits

A parabolic orbit is an open orbit with an eccentricity of one.  This is for spacecraft that want to swing by other planets but don’t want to stay.  This is very similar to the hyperbolic orbit.  The hyperbolic orbit is an open orbit with an eccentricity greater than one.  A popular satellite this orbit was used for was the voyager 2.  This was so it could get close to the planets and gain a good gravitational assist to the next planet.  
