Check Your Understanding

Gravitation

1. Suppose that two objects attract each other with a force of 16 units. If the distance between the two objects is doubled, what is the new force of attraction between the two objects?

Bottom of Form 1

2. Suppose that two objects attract each other with a force of 16 units. If the distance between the two objects is reduced in half, then what is the new force of attraction between the two objects?
Bottom of Form 2

3. Suppose that two objects attract each other with a force of 16 units. If the mass of both objects was doubled, and if the distance between the objects remained the same, then what would be the new force of attraction between the two objects?
Bottom of Form 3

4. If our sun shrank in size to a black hole, would the Earth's orbit be affected? Explain.
5. If you wanted to make a profit in buying gold by weight at one altitude and selling it at another altitude for the same price per weight, should you buy or sell at the higher altitude location? What kind of scale must you use for this work?

6. What would happen to your weight if the mass of the Earth somehow increased by 10%?

Bottom of Form 9

7. The planet Jupiter is more than 300 times as massive as Earth, so it might seem that a body on the surface of Jupiter would weigh 300 times as much as on Earth. But it so happens a body would scarcely weigh three times as much on the surface of Jupiter as it would on the surface of the Earth. Explain why this is so.

Planetary Orbits

1. Today it is widely believed that the planets travel in elliptical paths around the sun. 
a. Who gathered the data to support this fact? 

b. Who analyzed the data to support this fact? 

c. Who provided the accurate explanation for why this occurs? 

Bottom of Form 1

2. Galileo discovered four moons of Jupiter. One moon - Io - which he measured to be 4.2 units from the center of Jupiter and had an orbital period of 1.8 days. Galileo measured the radius of Ganymede to be 10.7 units from the center of Jupiter. Use Kepler's third law to predict the orbital period of Ganymede. 

Bottom of Form 2

3. If a small planet were located eight times as far from the sun as the Earth's distance from the sun (1.5 x 1011 m), how many years would it take the planet to orbit the sun. GIVEN: T2/R3 = 2.97 x 10-19 s2/m3

4.Bottom of Form 3

Bottom of Form 4

The information below represents the R-T data for the four biggest moons of Jupiter. The mass of the planet Jupiter is 1.9 x 1027 kg. Use this information to answer the next five questions.

Jupiter's Moon
Period (s)
Radius (m)
T2/R3

Io
1.53 x 105
4.2 x 108
a.

Europa
3.07 x 105
6.7 x 108
b.

5. Fill in the last column of the data table. 

Bottom of Form 5

6. What do you notice about the values in the last column? What law is this?
7. Use the graphing capabilities of your TI calculator to plot T2 vs. R3 (T2 should be plotted along the vertical axis) and to determine the equation of the line. Write the equation in slope-intercept form below. 

Bottom of Form 7

8. How does the T2/R3 ratios for Jupiter (as shown in the last column of the data table) compare to the T2/R3 ratio found in #7 (i.e., the slope of the line)?
Bottom of Form 8

9. How does the T2/R3 ratio for Jupiter (as shown in the last column of the data table) compare to the T2/R3 ratio found using the following equation? (G=6.67x10-11 N*m2/kg2 and MJupiter = 1.9 x 1027 kg)

T2 / R3 = (4 * pi2) / (G * MJupiter )
10. A satellite is orbiting the earth. Which one(s) of the following variables will effect the speed of the satellite?

a. mass of the satellite 

b. height above the earth's surface 

c. mass of the earth 

Bottom of Form 1

11. Use the information below and the relationship above to calculate the T2/R3 ratio for the planets about the Sun, the moon about the Earth, and the moons of Saturn about the planet Saturn. The value of G is 6.67x10-11 N m2/kg2.

Sun
M = 2.0 x 1030 kg

Earth
M = 6.0 x 1024 kg

Saturn
M = 5.7 x 1026 kg

a. T2/R3 for planets about sun

b. T2/R3 for moon about Earth

c.T2/R3 for moons about Saturn 

Bottom of Form 2

12.  Mimas is a moon of Saturn. The average orbital radius of Mimas is 1.87x108 m and its orbital period is approximately 23 hrs (8.28x104 s). Use the T2/R3 ratio to determine the mass of Saturn. 

Bottom of Form 3

13. A satellite is in low-earth orbit at a height of 220 km above earth's surface. Given the following information, determine the orbital velocity of the satellite.

G = 6.67 x 10-11 Nm2/kg2 

Mearth = 5.98 x 1024 kg

Rearth = 6.37 x 106 m

Top of Form 4

Bottom of Form 4

Bottom of Form 5

Bottom of Form 9

