PHYSICS: CHAPTER 2.4 NOTE PACKET 

Chapter 2.4:  Newton’s Third Law
I. Vocabulary:  Define the following terms from Chapter 2.4.
a. Momentum-characteristic of a moving object that is related to mass and the velocity of the object.
b. Law of Conservation of Momentum- In the absence of outside forces, the total momentum of objects that interact does not change.
Chapter 2.4:  Newton’s Third Law
II. Notes:
a. Newton’s Third Law of Motion (ACTION/REACTION)
i. “If one object EXERTS A FORCE on another object, then the second object exerts a FORCE OF EQUAL STRENGTH in the OPPOSITE DIRECTION on the first object.”

1. For every ACTION there is an equal but opposite REACTION.
ii. ACTION/REACTION PAIRS
1. Forces occur in ACTION/REACTION PAIRS
a. When you are walking:
i. YOU PUSH the ground behind you, and the GROUND PUSHES forward on you.

b. When you hit a BALL with a BAT:

i. the BAT HITS THE BALL
1. the ball accelerates (greatly!) out into the field due to its relatively small mass.

ii. the BALL HITS THE BAT
1. the bat negatively accelerates (and slows) slightly, after contact with the ball.

iii. THE FORCE IS EQUAL AND OPPOSITE ON BOTH.
2. DETECTING MOTION
a. Can you always detect motion when paired forces are in action?

i. NO

1. Ex:  The Earth pulls a falling pencil toward the ground.  The pencil pulls the Earth up.

a. The Earth’s tremendous MASS AND INERTIA PREVENT IT FROM MOVING VERY MUCH.  

b. The pencil moves VERY EASILY TOWARDS THE GROUND.
3. DO ACTION/REACTION FORCES CANCEL?

a. Not if two different object are interacting

i. Ex:  BASEBALL BAT AND A BASEBALL
b. Cancelling out means NO NET CHANGE IN THE MOTION OF THE OBJECT.

i. Figure 16:

1. Two volleyball players hit a volleyball at the SAME TIME, WITH EQUAL AND OPPOSITELY DIRECTED FORCES.

a. The volleyball does NOT move RIGHT  or LEFT.

i. The forces have CANCELLED OUT.

b. Momentum
i. A CHARACTERISTIC OF A MOVING OBJECT THAT IS RELATED TO THE MASS AND THE VELOCITY OF THE OBJECT.
1. Can be determined by MULTIPLYING THE OBJECT’S MASS AND VELOCITY.
a. FORMULA:  p = m * v
b. UNITS:         kg * m/s
2. SAMPLE PROBLEM
a. Which has more momentum:  a 3 kg sledgehammer swung at 1.5 m/s, or a 4 kg sledgehammer swung at .9 m/s?
i. Set up, Substitute, Solve:






P = 3kg X 1.5= 4.5





P= 4 kg x .9 = 3.6

3. The MORE MOMENTUM a moving object has, the harder it is to STOP.


c. CONSERVATION of Momentum

i. Conservation means “to save”:

1. The amount of MOMENTUM GOING INTO A COLLISION is EQUAL to the amount of MOMENTUM COMING OUT OF THE COLLISION.
ii. The LAW OF CONSERVATION OF MOMENTUM:
1. The TOTAL MOMENTUM of any group of objects REMAINS THE SAME, or is CONSERVED, unless outside forces act on the objects.
Chapter 2.4:  Newton’s Third Law
III. Assessment Questions
1. State Newton’s third law of motion



Newton’s third law states that if one object exerts a force on another object, then 

the second object exerts a force of equal strength in the opposite direction on the 

first object.
2. According to Newton’s third law of motion, how are action and reaction forces related?



 For every action there is an equal but opposite reaction.
3. What would happen if you tried to catch ball when you were standing on roller skates?



The ball would exert a force on you and you would roll backward.
4. What is momentum?



A characteristic of a moving object that is related to the mass and the velocity of the 


object.
5. What is the momentum of a parked car?



 0 m/s
6. Why is it important for drivers to allow more distance between their cars when they travel


at faster speeds?


Because a faster car would transfer more momentum to a slower car. 
7. What is conservation of momentum?



In the absence of outside forces, the total momentum of objects that interact does 

not change.
8. The total momentum of two marbles before a collision is .06 kg*m/s.  No outside forces 


act on the marbles.  What is the total momentum of the marbles after the collision?



.06 kg*m/s.  
9. What is the momentum of a 920 kg car moving at a speed of 25 m/s?




M= mxV = 920x25= 23000 kg * m/s
10. Which has more momentum:  a 250 kg dolphin swimming at 4 m/s, or a 350 kg manatee swimming at 2 m/s?



250X 4m/s =1000 kg * m/s


350x 2 m/s=700 kg * m/s



















