
GEOSTATIONARY ORBIT (name)

1.  What is the maximum earth coverage provided by satellite in geostationary orbit?  Use the space below to draw a diagram 
and show all calculations.
2.  What is the minimum number of geostationary satellites needed to provide coverage to the entire earth?
3.  On the back - Construct your recommended positions for the satellites.  This drawing needs to be to scale.  
4.  If a person on one side of the earth is communicating with someone on the other side of the earth, what is the worst case communication
 delay between them?  What is the best case?
5.  On the last page make a viable argument as to why your satellite configuration will work.



earth



Geostationary satellites are in an orbit that matches the rotation of the earth exactly.  This means from our perspective on earth 
the satellites appear stationary.  The geostationary orbit is at 22,336 miles above the earth.

Communication satellites are “line of sight” - meaning that for a person on earth to communicate to a satellite, they have to 
have a line of sight with the satellite.  Satellites are also “line of sight” with each other, so for two satellites to communicate with 
each other they have to be able to see each other.

The speed of light is 186,000 miles per second.   

Communication satellites are commonly put in geostationary orbit so we know where to point our communication antennas on 
earth.  The problem with having communication satellites at such a high orbit is that even though radio waves travel at roughly the 
speed of light (exactly the speed of light in a vacuum), there can be a significant delay between when a signal is sent, and when
 it is received.

When we talk about communication delay we are talking about how long it takes a signal gets from one place to another place.  
Sometimes that delay is very small and does not matter, but other times it is large and needs to be taken into account.

The average satellite costs $99 million dollars.  But the heavier the satellite, and the higher the intended orbit, the more expensive the cost.
To send a satellite into geostationary orbit costs about $10000 dollars a pound.  Safe to say engineering the lightest possible
satellite is extremely important from a cost standpoint.

Satellites are electronic devices that are placed in the earth’s orbit, and held in place by the earth’s gravitational forces.

The temperature in space is 250 F in the sun, and - 250 F in the shade.

The diameter of the earth is 7920 miles.

ADDITIONAL INFORMATION


