Name: 

Date: 



Universal Law of Gravitation Worksheet
mass of: 





radius of:




Earth ( 5.98 x 1024 kg 




Earth ( 6.38 x 106 m



Mars ( 6.43 x 1023 kg




Mars ( 3.40 x 106 m



moon ( 7.36 x 1022 kg




moon ( 1.74 x 106 m



sun ( 1.99 x 1030 kg




sun ( 7.00 x 108 m

Distance from Earth to the sun ( 1.50 x 1011 m
Distance from Earth to the moon ( 3.84 x 108 m


1 pound = 2.204 kg on the surface of the Earth
1 mile = 1609 m

1 m = 3.28 ft

1) How much do you weigh on the surface of the Earth (In Newtons)?

2) If you were orbiting the Earth in the International Space Station 250 miles above the surface of the Earth, how much would you weigh? (Hint: no calculation required) 




a. If you were relocated to a distance equivalent to 1 Earth radii above the surface of the Earth, what would the gravitational for be between you and the Earth?

b. What would the force be if you were moved to 2 Earth radii above the Earth? 



3) How much would your 20.0-kg dog weigh on the moon?

4) What is the gravitational for between the Earth and the Sun?

a. Which one pulls with a greater force? Explain. 































5) A distance of 2.00 mm separates two objects of equal mass.  If the gravitational force between them is 0.0104 N, find the mass of each object.

6) If the gravitational field strength at the top of Mount Everest is 9.772 N/kg, approximately how tall (in feet) is the mountain?

7) If you dropped a ball while standing on the surface of Mars, at what rate would it accelerate toward the ground?
8) Calculate the distance between the center of the earth and the center of the moon at which the gravitational force exerted by the earth on an object is equal in magnitude to the force exerted by the moon on the object.

ANSWERS:

1.  500 - 900 N
(at 65kg, 638N)
2.  0 N
(at 65kg, the gravitational force would be 564N) – 11.5% less
a.  (at 65kg, ¼ or 160N)
b.  (at 65kg, 1/9th or 71N)

3.  32.5 kg

4.  Fearth – sun = 3.53 x 1022 N     
a. Neither, Newton's third law

5.  25.0 kg
6.  28980 ft


7.  3.71 m/s²
8.  3.46 x 108 m

