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Name__________________________

re = 6.37 x 106 m   me = 5.98 x 1024 kg   msun = 1.991  x 1030 kg   res = 1.496 x 1011 m    1 AU = 1.496 x 1011 m
To solve these, use the variations of Kepler’s Third Law, Newton’s Law of Gravitation, and the various orbital and escape velocity equations.
1. The earth exerts a force of 3.5 N on a 5 kg mass.  (a) How far is the mass from the center of the earth?  (b) How far is the mass from the surface of the earth?

2.  (a) How far above the earth’s surface is the gravitational acceleration equal to 1 m/s2?
3.  (a) What is the length of the year on the planet Uranus in Earth years if it is 19.182 AU from the sun?  (b) If its mass is 14.5 as large as Earth's and its radius is 25 900 km, what is the surface escape velocity?

4.  How far is the moon Triton from Neptune if its period is 5.877 days?  The moon Nereid has a period of 359.9 days and is 5.56 x 106 km away from Neptune.

5.  What is the gravitational attraction between the Sun and Pluto whose mass is 3.71 x 1023 kg.  Pluto is 39.439 AU from the Sun.

6. (a) What is the orbital period of a satellite orbiting 400 km above the surface of Earth?  (b) What is the escape velocity at that altitude?

7. What is the orbital velocity at 400 km altitude of the satellite in problem 6? 

8. What is the acceleration due to gravity at 400 km altitude for the satellite in problem 6?

9.  Planet X has a mass of 2.34 x 1026 kg and a 1077 day year.  (a) What is its orbital velocity?  (b) How far is it from the sun.

10. (a) What is the gravity on Mars if its radius is 0.53 re and its mass is 0.11 times Earth's?  (b) What is its surface escape velocity?
