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Action and Reaction

OBJECTIVES:
13.  State and understand Newton’s third law of motion.

14.  Identify when action and reaction forces occur.

15.  Define and calculate momentum.

16.  State the law of conservation of momentum.

VOCABULARY:

Momentum

Newton’s Third Law of Motion – For every action force there is an equal and opposite reaction force.  When one object exerts a force on a second object, the second one exerts a force on the first that is equal in size but opposite in direction.  Even though the forces are equal, they are not balanced because they act on different objects.  There is the “action” force and the “reaction” force.  Rockets expel hot gasses from their engines, which propels them forward.  
A moving object has a property called momentum that is related to how much force is needed to change its motion.  Momentum depends on an object’s mass and velocity.  

p = m x v

kg m/s = kg x m/s


Suppose both trucks have the same speed. Truck [image: image1.png]


has more momentum than the smaller truck [image: image2.png]


because the larger truck has more mass. Under what conditions would the smaller truck have a momentum greater than the big truck?

How much momentum does a 50kg object have if it is moving at a speed of 10m/s?
REMEMBER: Inertia is the tendency of an object to resist any change in its motion.  If an object is moving, it will keep moving at the same speed and in the same direction unless an unbalanced force acts on it.  In other words, the velocity of an object remains constant unless a force changes it.  If an object is at rest, it tends to remain at rest.

REMEMBER: 

a = (vf – vi) / t  and  F = m a
If you combine the two equations, you get

F = (mvf – mvi ) / t
This equation is used when you have a net force exerted on an object that is changing in momentum and the time over which the changed takes place must be considered.  
What is the force exerted by a catcher’s glove on a 0.15kg baseball moving at 35m/s that is stopped in 0.02s?

The momentum of an object does not change unless it’s mass, velocity, or both changes.  However, momentum can be transferred from one object to another.  If a group of objects exerts forces only on each other, their total momentum does not change.  Ex.  In pool, you “break” with the cue ball.  You give the cue ball a force, which is then transferred to the other balls to make them move, while the cue ball itself comes to a stop.  The initial momentum equals the final momentum.  The total momentum of all the balls just before and after the collisions would be the same.  The law of conservation of momentum states that the total amount of momentum of a group of objects does not change unless outside forces act on the objects.  Momentum is transferred in collisions. 
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At the start, the cue ball has all the momentum. The other balls have no momentum because they are not moving.
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When the cue ball strikes the other balls, it transfers some of its momentum to them.
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