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Name: __________________________

Date: ___________________________

Flynt - ___ Period

___th Grade Science


	Key Ideas and Quiz Yourself Questions
	“For every action there is an equal and opposite reaction.”  – Sir Isaac Newton

Newton’s third law may seem familiar and simple at first glance, but it sometimes can be a little confusing.  To actually know what the law means we must understand the meaning of the words action, reaction, opposite, and equal.

Action/reaction means that forces always occur in pairs.  Single, isolated forces never happen! The two forces involved are  called the ‘action force’ and the ‘reaction force’.  These given names can lead to confusion.
Fact #1: Either force in an interaction can be the ‘action’ force or the ‘reaction’ force.

Unfortunately we mistakenly tend to associate ‘action’ with the first force or action, and ‘reaction’ with whatever happens as a result of the first action, kind of like ‘cause’ and ‘effect.’ This is NOT what occurs in Newton’s third law. Either force in the pair can be the action force, and either force can be the reaction force! 

Fact #2: The action force and the reaction force exist at the SAME time.

An effect (like skin cancer) can occur long after the triggering cause (too much sun). Action/reaction forces occur simultaneously (at the same time). This is why either force can be considered the “action” force. One does not occur before the other!
Now let’s look at how the terms ‘equal’ and ‘opposite’ apply to the action and reaction forces.

Equal means two things: 

1. Both forces (action force/reaction force) are exactly the same size.  They are equal in magnitude. 
2. Both forces exist at exactly the same time for the same duration of time.  They are equal in time. (Sound familiar?)
Opposite means:

· The two forces always act in opposite directions, i.e. exactly 180 degrees apart.

	Summary:
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Identifying and describing action-reaction force pairs is a simple matter of identifying the two interacting objects and making two statements describing who is pushing on who and in what direction.

For example, consider the interaction between a baseball bat and a baseball. The baseball forces the bat to the left; the bat forces the ball to the right. Together, these two forces exerted upon two different objects form the action-reaction force pair. Note that in the description of the two forces, the nouns in the sentence describing the forces simply switch places.
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Now consider the interaction depicted below between foot A, ball B, and foot C. The three objects interact simultaneously (at the same time). Can you identify the two pairs of action-reaction forces? The first pair of action-reaction force pairs is: foot A pushes ball B to the right; and ball B pushes foot A to the left. The second pair of action-reaction force pairs is: foot C pushes ball B to the left; and ball B pushes foot C to the right.

	Summary:



	Check Your Understanding
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Consider the following three examples. One of the forces in the mutual interaction is described; your job is to describe the other force in the action-reaction force pair.

a. Baseball pushes glove leftwards. 
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Equal/opposite force: ____________________________________
b. Bowling ball pushes pin leftwards. 
Equal/opposite force: ____________________________________
c. Enclosed air particles push balloon wall outwards. 
Equal/opposite force: ____________________________________
2. Which of the following statements correctly identifies a set of action/reaction force pairs in our water bottle rocket lab?

a. The thrust of the air/water causing the rocket to go up and the force of gravity pulling the bottle rocket back down.
b. The force of the water/air pushing down out of the bottle and the thrust of the rocket going up.


