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Physics
Worksheet – Satellite Motion
Equations:
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Questions:
1. What keeps satellites up in orbit?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Which pulls harder gravitationally, the Earth on the Moon or the moon on the Earth?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. If you step on a scale at the equator and at the North pole, does the scale read the same thing?  If not, where does it tell you you weigh more and why?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. If everything attracts everything, why don’t you feel yourself pulled towards large buildings or structures?
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. If the radius of the Earth increased but the mass stayed the same, what would happen to your weight?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Problems

6. Calculate the force between two objects that have masses of 70kg and 2000kg respectively and are separated by a distance of 1 meter.

7. Calculate the force between two touching grapefruits each with a radius of 0.08 meters and a mass of 0.45kg.

8. Calculate the force between one of the grapefruits in the problem above and the Earth.  Earth has a mass of 5.9724●1024kg and a radius of 6.378●106 meters.  Assume the grapefruit is resting on Earth’s surface.
9. A man on the moon has a mass of 90kg and weighs 146 Newtons.  If the radius of the moon is 1.74●106 meters, what is the mass of the moon?

10. For m = 5.9724●1024kg and  r = 6.378●106 meters, what is the value of 
[image: image3.wmf]2

r

m

G

?  
a. Write your answer and simplify your units

b. What does this number remind you of?

c. What real life values do m and r correspond to?

11. The distance between the Earth and the moon is 3.84●108 meters.  Using information from some of the previous problems, solve for the force between the Earth and the moon?

12. A satellite is orbiting the planet 7000km above the surface of the Earth.  The mass of the satellite is 500kg.  What is the force between the planet and the Earth?  How fast is the satellite orbiting?
13. A satellite is in a low Earth orbit 350 km above the surface of the Earth.  How fast is it moving?  How long does it take to complete one orbit?
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