Universal Gravitation:  Mass & Gravity 


NAME: ______________________
Gravitational field strength of Earth:        gE =   _____________

Gravitational field strength of Moon:    gMoon =   _____________

1.  The mass of the Moon is less than the mass of the Earth.   Use Newton’s Law of Universal Gravitation to explain how the mass difference effects the value for ‘g’ 

2. On Earth, you measure a bag of apples as weighing 85 N on a scale. What is the  mass of the apples? 
Given:                       Fg =  ____________ N                           Substitute/solve:  
                                     gE = _____________ m/s/s

Unknown:                 m = ?????? kg 

Equation:                  Fg  = mg 

3.   You carry the bag of apples to the Moon.   What is the apples’ mass on the moon?     _________

         Will the apples weigh 

                    ______   exactly 85 Newtons on the moon?  

                    ______     More than 85 Newtons?  

                    ______    Less than 85 Newtons?  
4.  On a trip to Mars, you pick up an alien life form that weighs 90 N there.  When you bring it back to Earth, you find that it weighs 238 N on Earth.

How does the gravitational field strength of Mars  (gMARS)  compare to the gravitational field strength of the Earth (gEARTH)?  

Based on Newton’s Law of Universal Gravitation,  what can you conclude about the mass of Mars compared to the mass of Earth?
5.  An 80.0 kg person on top of Mt. Everest would weigh only 781.6 N.  How strong is the Earth’s gravitational field on top of Mt. Everest? 

Given:                       Fg =  ____________ N                           Substitute/solve:  

                                     m = _____________ kg   

Unknown:               gE = ?????? m/s/s

Equation:                  Fg  = mg 

But why????
The value of ‘g’ on Earth is stated as 9.81 m/s/s.  This is the strength of Earth’s gravitational field at sea level on the equator.    The value for ‘g’ that you calculated for the person on top of Mt. Everest is less than 9.81 m/s/s.  

Use the formula for the law of Universal Gravitation to explain why the gravitational field strength on the top of Mt. Everest is less than 9.81 m/s/s. 
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 Consider that rMt Everest  >  rsea level           
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6.   How does the Moon’s gravity influence the Earth?  
According to the Law of Universal Gravitation,  the force due to gravity is directly proportional to the _________ of the masses and _____________ porportional to the __________ of the distance between them. 
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The Law of Universal Gravitation
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All Objects with ________  are   _________ to all other objects with _____.








