Newton’s 3rd Law of Motion-Action and Reaction

Newton’s 3rd Law states whenever one object exerts a force on a second object, the second object exerts an equal and opposite force on the first object.  It is also sometimes stated, “For every action, there is an equal but opposite reaction.”

One force is called the action force; the other is called the reaction force.  It doesn’t matter which one is which, just that we note that they are partners in a single interaction and that neither force exists without the other.

Example: walking on the floor: your foot pushes on the floor, and the floor pushes back up on you, propelling you forward.  
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See Figure 6.5 on page 76.

So, a boulder falls off a mountain, towards the earth.  What are the action/reaction forces?  The earth pulls down on the boulder, but the boulder also pulls up on the earth!  The forces are equal in strength and opposite in direction.  
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So does the earth really move?  Yes!  But because the mass of the earth is so much more than the boulder, due to Newton’s 2nd law, the earth only moves VERY slightly, compared to the relatively small mass of the boulder, which would move a lot (fall to ground).  See section 6.4 on page 77 if you want/need more information about this.

How about this?  

Suppose a friend who hears about Newton’s 3rd law says that you can’t move a football by kicking it because the reaction force by the kicked ball would be equal and opposite to your kicking force.  The net force would be zero, so no matter how hard you kick, the ball won’t move!  What do you say to your friend? 

You’d say that if you kick a football, it will accelerate.  Does this acceleration contradict Newton’s 3rd law?  No!  Your kick acts on the ball.  What about the reaction force?  That force doesn’t act on the ball; it acts on your foot. The reaction force decelerates your foot as it makes contact with the ball.
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HUH?








