
Physics Study Sheet
Chapter 8

Name __________________________
1. Give in essence Kepler’s three laws.

2. Earth is closest to the sun on January 4 and furthest from the sun on July 3.  What happens to the orbital speed of the planet between July and January, and between January and July?

3. What would happen to the magnitude of the gravitational force between two bodies if:

a. the mass of one of the bodies were doubled?

b. the distance between the two bodies were doubled?

c. The mass was doubled and the distance was doubled?

4. Two spheres, each having a mass of 60.0 kg, are positioned so that their centers are 6.00 m apart.  What is the gravitational force between the spheres?

5. At earths surface a 1.0 kg mass weighs 9.8 N.  How much would the same mass weigh on the surface of Pluto?  The mass of Pluto is 1.2 x 1022 kg.  Its mean radius is 1.15 x 106 m.  

6. The distance between Earth and the sun is often expressed as one astronomical unit (AU).  Using this unit, and Kepler’s third law to find the distance between the sun and an asteroid, which has a period of approximately 850 Earth days.

7. The mean distance between the center of Earth and the center of the moon is 3.84 x 108 meters, and the moon has an orbital period of 27.3 days.  Use Kepler’s law to find the distance from Earth of an artificial satellite that has an orbital period of 8.1 days.

8. The gravitational force between two spheres is 3.00x 10-8 N.  Their centers are 55 cm apart.  The larger sphere has a mass of 8.20 kg.  Find the mass of the smaller sphere.  The cm unit must be changed to meters.  There are .01 cm in a meter.

9. A body orbits the sun at a distance 5 times the mean distance of Earth's orbit from the sun. 

a. Using Kepler’s law find the period of the body in Earth years.

b. Determine the velocity of the body.  The earth has an orbital radius of 1.4957 X 1011 m from the Sun (1.4957 X 108 km).   Your answer can be in km/ hour or m/s.  The period of the earth is 365.25 days.

10. A Lunar space module orbits around the moon at an average orbit of 120 km (1.20 X 105m). The radius of the moon is 1734 km (1.734 X 106m) and the mass of the moon is 7.36 × 1022 kilograms.
a. How many minutes did it take to orbit once? 

b. At what velocity did it orbit the moon?

11. Using the fact that a 1.0 kg mass weighs 9.8 N on the surface of Earth and the radius of Earth is roughly 6.4 x 103m , calculate the mass of the earth. 

12. Mimas, a moon of Saturn, has an orbital radius of 1.87 x 108m and an orbital period of about 23 h.  Use Newton’s version of Kepler’s third law and these data to find the mass of Saturn.

13. A geosyncronous satellite appears to remain over one spot on earth.  A geosyncronous satellite has an orbital radius of 4.23 x 107m.

a. Calculate its speed in orbit.

b. Calculate its period.

