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Superheroes: Center of Mass

BACKGROUND

Although invisible, gravity is a force that exists between any two objects, such as the Earth and yourself.  When 
you move, gravity acts on you as if you are just one point of mass (not many points like arms and legs), almost 
like averaging all your different parts together.  This point is called your center of mass. It is somewhere just 
below your belly button and will change as you grow, and your body changes shape.  If you stand with your feet 
about shoulders width apart, your center of mass is directly above what is supporting you on Earth’s surface 
(your legs), and you feel steady and balanced.  When you lean forward or backwards, your center of balance is 
no longer right over your supports, and you feel unbalanced. You could even tip over! 

PROCEDURE

1.  Stand with one side of your body against a wall (shoulder and foot should touch the wall). Try with all your 
might to lift your other leg off the ground. It’s as if your foot is glued to the ground! 

2.  Stand with your back to the wall (heels should be touching the wall) and try to pick up an object that is just a 
foot away from you without bending your knees.  

3.  Repeat steps 1 and 2 but this time away from the wall. Carefully observe your movements during these 
activities. Record your observations.

Position Observations (note center of mass)

Side against wall, lift leg

No wall, lift leg

Back to wall, pick up object

No wall, pick up object
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ANALYSIS

1.  Explain why you were unable to lift your leg when one side of you was against the wall but you were able to 
without the wall.  Be sure to include your center of gravity in your explanation.

 

 

 

  

 

 

2.  Explain why you were unable to pick up the object when your heels were against the wall but you were able 
to without the wall.  Be sure to include your center of gravity in your explanation.

 

 

 

 

 

 

3.  What does wearing a heavy book bag do to your center of mass?  How do we usually compensate for this 
change to maintain our balance?

 

 

 

 

 

 


