California Physics Standard 1d  
          Send comments to:  layton@physics.ucla.edu
1. Newton's laws predict the motion of most objects.


As a basis for understanding this concept:

d. Students know when one object exerts a force on a second object, the second object always exerts a force of equal magnitude and opposite direction. (Newton's Third Law).

The main misconception that prevents students from understanding Newton’s Third Law is that objects can push even if they are not alive.  If you push down on a table with your hand, the table pushes back on your hand exactly as hard only in the opposite direction.  It takes experience and some convincing to bring students to understand that tables (and other inanimate objects) can push.  The following simple activity has been used in elementary and high school with some success in helping to overcome this difficulty.

Activity to show that for every action force, there is an equal and opposite reaction force.

It is probably best if students work in pairs.  The only equipment required for each pair is a binder clip and a rubber band.  When you open a binder clip you always push in one
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Now how cou

How could just one person open the clip by only pushing on one side of the clip?
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direction with your thumb and the opposite direction with your finger.  These are equal and opposite forces.  Now try to open the binder clip having your partner push on one side of the clip and you on the other.  (Carefull—don’t let the clip slip and pop into someone’s face!)  If you are careful, you can do it.  You and your partner are supplying equal and opposite forces and the clip will open. 
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If you placed one side of the clip against a wall or down on the surface of a table, you could open the clip by pushing only on the other side.  But what must the wall be doing to the other side of the clip?  Just as your partner had to push on the other side of the clip to open it, so must the wall be pushing on the clip to open it.  The amazing thing about Newton’s third law is that on the one hand it is so simple but on the other if you don’t appreciate that it is always true, you might not understand how walls and tables can push.  The law also works for pulling (after all, a force is a push or a pull) and you can verify this by repeating the above experiments except by pulling on a rubber band.  








