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Gravity and Centripetal Force
1. The earth's orbit around the sun is very nearly circular, with an average radius of 1.5 x 108 km.  Assume the mass of the earth is 6 x 1024 kg.

a) What is the average speed of the earth in its orbit around the sun?  

b) What is the magnitude of the earth's average acceleration in its orbit around the sun?  Show your work.

c) With what force does the sun attract the earth? Mass of the earth is 5.98 x 1024 kg, Mass of the sun is 1.99 x 1030kg, average orbital radius of 1.5 x 108 km.

2. A cell phone company wants to place a 500. kg microwave satellite in a polar orbit around the earth.  The radius of the earth is approximately 6.38 x 103 km, and the acceleration of gravity at the orbital altitude of 160 km is very nearly the same as it is at the surface of the earth.

a) Construct a freebody diagram for the satellite described in the statement above.

b) What is creating the centripetal force for the satellite?

c) How much work is done on the satellite during one complete orbit of the earth?  Explain your answer.

3. Deimos, a satellite of Mars, has an average radius of 6.3 km. If the gravitational force between Deimos and a 3.0 kg rock at its surface is 2.5 ( 10(2 N, what is the mass of Deimos?

4. A small asteroid is heading toward earth and an astronaut lands on the asteroid to plant a bomb to blow it up before it hits the earth. The asteroid has a radius of only 20.0m and a mass of 1.00x104kg.

a. What is the acceleration, "g" of gravity on the surface of the asteroid? (g=GM/r2)

b. On the asteroid, could the astronaut lift a 5000 kg bomb? Calculate the weight to be sure.


