Unit 8: Gravitation

Conceptual Questions – Round 1

1. How would your weight change if you were five times farther from the center of the earth as you are now?  How would your mass change?

2. Earth moves more slowly in its orbit during summer in the northern hemisphere than during winter.  Is it closer to the sun in summer or in winter?

3. Comparing a large boulder with a small stone, which is attracted to the earth with the greater force?

4. Why did Newton think that a force must act on the moon?

5. The Moon and Earth are attracted to each other by gravitational force.  Does the more massive Earth attract the Moon with a greater force than the Moon attracts Earth?  Explain.

6. If the Moon is attracted to the Earth, why doesn’t it crash into it?
7. A satellite goes around Earth.  On which of the following does its speed depend?

a. Mass of the satellite

b. Distance from Earth

c. Mass of Earth

8. What happens to the gravitational force between two masses when the distance between the masses is doubled?

9. Does a satellite with a large or small orbital radius have the greater velocity?

10. If a space shuttle goes into a higher orbit, what happens to the shuttle’s period?

11. A satellite is one Earth radius above the surface of Earth.  How does the acceleration due to gravity at that location compare to the acceleration at the surface of Earth?

12. If Earth were twice as massive but remained the same size, what would happen to the value of g?

13. Jupiter has about 300 times the mass of Earth and about ten times the Earth’s radius.  Estimate the size of g on the surface of Jupiter.

14. A 500-kg uniform solid sphere has a radius of 0.400 m.  Find the magnitude of the gravitational force exerted by the sphere on a 50.0-g particle located

a. 1.50 m from the center of the sphere

b. at the surface of the sphere

c. 0.200 m from the center of the sphere

(to make things easier you can leave your answers in terms of G)

15. In the previous question, will the gravitational force always be greatest on the surface of the solid sphere?

16. How would your answers to question #14 change if the sphere were hollow instead?

