
Physics





Name: ___________________________________
Unit II: Newton’s Laws

Newton Car Activity


Newton’s 3rd Law:  
**According to Newton’s 3rd Law, forces always come in pairs... and those forces (not speeds) are opposite and exactly equal.**

Activity:  Experiment with a “Newton Car” by launching different objects using a varying number of rubber bands..  For each launch, record the mass ejected, the number of rubber bands used, and the distance traveled by the car.  Then fill in the data table, below.
Remember:

· ***PLEASE BE CAREFUL WHEN CARRYING THE CARS --- THE WOODEN PART OF THE NEWTON CAR IS NOT ATTACHED TO THE CAR PART***

· Always pull the rubber bands back the same distance.

· Use the same type of rubber bands.
1.
What are some variables that you should have control (keep the same) in your trials?
	Launch
	Mass of Ejected Object (g)
	# of Rubber Bands
	Distance Traveled by Newton Car (specify units)

	2.  One rubber band, medium mass
	
	
	

	3.  Three rubber Bands, medium mass (same mass as #2)
	
	
	

	4.  Three rubber band, ejecting a very heavy mass  
	
	
	

	5.  Five or more rubber bands, ejecting a ping-pong ball.


	
	
	

	6.  Five or more rubber bands, very heavy mass (from #4)
	
	
	


7.
Try some other combinations of mass and rubber bands.  See how far you can make the car go.  The record is around 7m.  

Longest Distance = ________
Ejected Mass = ___________# Of Rubber Bands = __________
Questions:

8.
According to Newton’s 3rd Law, for every action, there is an equal and opposite reaction.  Does the car push the mass, or does the mass push the car?
a. What was the “action” in this activity?
b. What was the “reaction?”
9.
When you light the string, two masses accelerate.  The car accelerates one way, and the ejected mass accelerates the other way.  According to Newton’s 3rd Law, the force that accelerates the car is 

_______________________ (>,<, or =) the force that accelerates the ejected mass.
10.
In every trial, the car’s mass is the same.  So, you can tell which trials produced the most force by looking at how far the car moved.

a.   What combination of rubber bands and mass produced the most force?


b. ** tricky**.   When you use many rubber bands to eject a ping-pong ball, the ping-pong ball has a high acceleration and velocity.  Is the force that launched the ping pong ball strong or weak?  Explain how you can tell.


c.  Which is stronger, the force that moved the car or the force that moved the ping-pong ball?  Explain.
11.
What part of the Newton Car provides the energy that causes the acceleration?  In other words, where is that energy stored before you burn the string?

12.
Suppose you tried to launch a Newton Car, but you forgot to add a mass to it.  Why wouldn't the car move very far?  Use F=ma -- to support your answer.  (hint: what would m equal if you forgot to add the mass?)

13.
Suppose you tried to launch a Newton Car, and you remembered to add the mass, but you forgot to use rubber bands.  Why wouldn't the car move very far?  Use F=ma to support your answer.  

14.
A 100kg person and a 50kg person are floating together in space.  One of them pushes the other one.  


a.  If the push accelerates the 100kg person at a rate of 2m/s2, what was the force?  

b.  What force accelerates the 50kg person?


c.  What is the 50kg person's acceleration?

15.
Two people are floating in outer space.  One of them has much more mass than the other.  One pushes the other one, and they fly apart.  The answer to one of the following questions is "you can't tell."

a.  By observing the push, how can you tell which person has more mass?


b.  If you didn't see the actual push, but you saw them flying apart, how could you tell which person did the pushing?
16.
Suppose you took an object that had the mass of the entire Earth, and you put it in the rubber band car.  If you used a lot of rubber bands, and the object did not have much friction, what would happen?

16.
Use Newton's 3rd Law to explain how your rubber band car moves.  In the case of your car, what are the action and reaction forces?  Which objects exert those forces?

17.
Bob runs in a southward direction.  Use Newton's 3rd Law to explain how Bob does this.  Describe the action/reaction pair of forces and the objects that exert those forces.

18.
A fan cart accelerates across the floor.  Use Newton's 3rd Law to explain how the fan cart does this.  Describe the action/reaction pair of forces and the objects that exert those forces.

19
A water rocket flies upward.  Use Newton's 3rd Law to explain how the water rocket does this.  Describe the action/reaction pair of forces and the objects that exert those forces.

20.
How does a rocket accelerate in space, if there is no air to push against?
