Physics

Chapter 7 Examination

For this examination, you may use your book, notes, the Internets and other resources but you may not use other individuals. Be sure to answer each question fully and completely using nouns, verbs and –ly words to document your path to solution. 

1. According to Kepler’s second law of planetary motion,

	a.
	planets maintain constant speed around the Sun.

	b.
	planets maintain constant acceleration around the Sun.

	c.
	the speed of a planet is greatest when it is closest to the Sun.

	d.
	the area swept out by the orbit per time unit keeps changing.


2. A space probe is directly between two moons of a planet. If it is twice as far from moon A as it is from moon B, but the net force on the probe is zero, what can be said about the relative masses of the moons?

	a.
	Moon A is twice as massive as moon B.

	b.
	Moon A has the same mass as moon B.

	c.
	Moon A is four times as massive as moon B.

	d.
	Moon A is half as massive as moon B.



3.
The distance between Pluto and the Sun is 39.1 times more than the distance between the Sun and Earth. Calculate the time taken by Pluto to orbit the Sun in Earth days.


4.
The Moon has an orbital period of 27.3 days around Earth and a mean distance of 3.85  105 km from Earth’s center. Use Kepler’s laws to find the orbital period of an artificial satellite orbiting Earth at a distance of [image: image1.emf]3.03



10

4

 km from the center of Earth.


5.
Venus orbits the Sun with an orbital radius of [image: image2.emf]1.08



10

11

 m. Given that the mass of the Sun is 2.0  1030 kg, calculate the period of Venus’s orbit.


6.
Jupiter orbits the Sun with an orbital radius of [image: image3.emf]7.78



10

11

 m. Given that the mass of the Sun is 2.00  1030 kg, calculate the orbital velocity of Jupiter.


7.
Calculate the force of gravitational attraction between two spheres of mass 10.1 kg and 45.4 kg that are 38.5 m apart.


8.
Venus has radius [image: image4.emf]6.05



10

6

 m and mass [image: image5.emf]4.87



10

24

 kg. Calculate the value of acceleration due to gravity on Venus’s surface.


9.
If Earth shrinks in size such that its shape and mass remain the same, but the radius decreases to 0.21 times its original value, find the acceleration due to gravity on its surface.


10.
A satellite orbits Neptune 4000 km above its surface. Given that the mass of Neptune is [image: image6.emf]1.02



10

26

 kg and the radius of Neptune is [image: image7.emf]2.48



10

7

 m, calculate the orbital speed of the satellite.


11.
A satellite orbits Jupiter [image: image8.emf]6.40



10

3

 km above its surface. Given that the mass of Jupiter is [image: image9.emf]1.90



10

27

 kg and the radius of Jupiter is [image: image10.emf]7.15



10

7

 m, calculate the period of orbit of the satellite.


12.
At what height above Earth’s surface does the gravitational intensity becomes 0.67 times its value on the surface of Earth? Given the radius of the Earth is 6.40  106 m.


13.
Titan, the largest moon of Saturn, has a mean orbital radius of 1.22109 m. The orbital period of Titan is 15.95 days. Hyperion, another moon of Saturn, orbits at a mean radius of 1.48109 m. Use Kepler’s third law of planetary motion to predict the orbital period of Hyperion in days.


14.
The mass of Earth is 5.971024 kg, the mass of the Moon is 7.351022 kg, and the mean distance of the Moon from the center of Earth is 3.84105 km. Use these data to calculate the magnitude of the gravitational force exerted by Earth on the Moon.


15.
Two identical bowling balls are placed 1.00 m apart. The gravitational force between the bowling balls is 3.08410–9 N.

a. Find the mass of a bowling ball.

b. Compare the weight of the first ball with the gravitational force exerted on it by the second ball.

16. How can I create this?
               [image: image11.png]Y





17. Where is the kilogram and why no Newton?
18. Which Physics DAY event was most closely associated with Kepler? Why?
19. Using the movie link on the Physics web page and your equation from the Chapter 7 lab, determine the weight of the attached mass.
20. How can you make this image? What does it mean?
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