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“Handout: Calculating the Force of Gravity”  
 
 
Introduction  
Gravity is the force of attraction between any two objects anywhere in 
the universe. The force of gravity (Fg) is equal to a constant (k), times 
the mass of the first object (m1), times the mass of the second object 
(m2) that are pulling on each other, divided by the distance (d) 
between the objects squared.   
 

Fg = k x (m1 x m2)/(d x d) 
 
(For this exercise you do not need to include a value for “k” as it is an 
unchanging constant.)  
 
1. Manually Calculate the Force of Gravity 
On the “Force of Gravity” worksheet, apply the above formula to 
manually calculate the force of gravity between pairs of objects.  
 
2. Prepare a Table to Automatically Calculate the Force of 
Gravity  
Open your copy of the “Template: Buoyancy Workbook.” On the “Force 
of Gravity” worksheet, create a table with headers for all the variables 
used in the Force of Gravity calculation (m1, m2, d and Fg). In the cell 
below the Fg header, create the formula that will allow you to 
automatically determine the force of gravity for any set of mass and 
distance variables plugged into this table. Extend this formula to 
additional rows as needed. Refer to the “Step Sheet: Creating a 
Formula in Excel” as needed. 
 
3. Use the Formula to Calculate the Force of Gravity for the 
following examples  
Next, enter the following variables into the table you just created. The 
force of gravity should be calculated automatically.  
 

m1 m2 d 
20 20 10 
10 10 50 
50 50 20 

 
 
Conduct additional calculations using your own variables, expanding 
your table in Excel as needed.  
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4. Calculate the Force of Gravity for Astronauts on Earth and on 
the Moon  
Why is it that when on Earth astronauts walk the same as anyone else 
yet they float when in outer space and can jump huge distances when 
on the moon? What is the difference in gravitational pull between 
Earth and the moon?  
 
Copy the header and two rows of the table you just created to a new 
location on the same “Force of Gravity” worksheet. Add a “Body” (for 
celestial body) column header on the left end of the table then enter 
“Earth” in the cell below this header and “Moon” in the cell below 
“Earth.” Enter the mass of the Earth in the cell where “Earth” and “m1” 
intersect. Enter the mass of the moon in the cell where “Moon” and 
“m1” intersect. Assume a mass of 100 kg for the astronaut and enter 
that in both cells for “m2.” Enter “1” as a constant for distance, since 
the astronaut will be on either planet when the force of gravity is being 
measured between the astronaut and the planet. Compare the 
calculated force of gravity for the two entries. What is your conclusion?  
 
5. Calculate the Force of Gravity for an Astronaut Traveling 
from Earth to the Moon  
What happens to the force of gravity exerted upon an astronaut as he 
travels from Earth to the moon? What happens as he travels farther 
from Earth and closer to the moon, and why? Is there a point where 
the forces of gravity exerted upon the astronaut by both Earth and the 
moon are equal?  
 
Copy the header and two rows of the previous table you created to a 
new location on the same “Force of Gravity” worksheet. Add additional 
copies of the two rows of data to expand your table as needed, 
depending on how many examples you wish to calculate. Enter a 
series of related values in the distance column for the distance the 
astronaut is from Earth and from the moon (greater values represent 
greater distance). As the astronaut travels farther from Earth and 
closer to the moon, the distance value for Earth increases as the 
distance value for the moon decreases. The mass of the planets and 
the astronaut remain constant. How does the force of gravity change?   
 
Bonus Question: 
What will allow the astronaut’s spacecraft to leave the moon in order 
to return to Earth?  


