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Chapter 6: Gravitation & Celestial Mechanics

15. A 550-kg satellite projected upward from

Earth’s surface reaches a maximum height of

6000 km. Find

a) its change in gravitational potential energy.

b) its initial kinetic energy.
16. A 20 000-kg meteorite from outer space is

headed directly toward Earth with a speed of

3.0 km/s. Find its speed when it is 200 km

above Earth’s surface.

18. At what location from Earth are the gravitational fields of Earth and the Moon balanced?

20. Find the speed of an Earth satellite in orbit

400 km above Earth’s surface. What is the

period of the orbit?

21. Find the altitude of a communications satellite

that is in geostationary Earth orbit above

the equator.

22. When the space shuttle delivers a crew to the

International Space Station, it usually boosts

the orbit of the station from about 320 km to

350 km. How much energy does the shuttle

add to the station’s orbit?

23. a) Show that speed decreases as the radius of

a satellite’s orbit increases.

b) What effect does increasing an orbit’s radius have on the period of the satellite?

24. Calculate the Moon’s energy in its orbit

around Earth.

25. Saturn has a mass of 5.7x1026 kg and a

radius of 6.0 x 107 m. What is the minimum

speed of a satellite orbiting Saturn?

26. The Apollo astronauts were typically in an orbit

100 km above the lunar surface. What is the

escape speed from the Moon at this altitude?


27. Given the orbit height in problem 26, how

long would it take for the Apollo spacecraft

to complete one orbit around the Moon?
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