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Part 1:  Introduction to Momentum

Go to http://library.thinkquest.org/3042/linear.html.  Read the introductory information on the page and answer the following questions.

1. In your own words, what is linear momentum?
2. What two properties does momentum depend on?  ____________ & _____________

3. In the description, both the truck and the bicyclist are moving at the same ____________, the truck has more linear momentum because it has a greater __________.

4. Is it easier/harder to stop an object with greater momentum?  

5. Describe in words what happens to both you and a dog if it jumps on you and you collide (i.e. who speeds up?  Who slows down?)

6. Use the information given on the page to calculate the dog’s momentum before he collides with you.  Show your calculation below.

	Given:


	Work:

	Equation

Momentum = mass X velocity

 p = mv


	Answer:


7. What is your momentum before the collision if you are standing still? _____________
8. What is the total momentum of you and the dog before the collision?  _____________

9. Use the total momentum calculated in #8 to find the final velocity of you and the dog when he jumps on you (and you catch him, of course!)  Show your calculation below.

	Given:

   Total mass =

   Total momentum =

   Final velocity = ?
	Work:

	Equation
	Answer:


10. Use Newton’s 3rd law to identify the action and reaction forces between you and the dog.

a. action: __________________________________________

b. reaction: _________________________________________

11. What does it mean to say “linear momentum is conserved?”

Part 2:  Indian on Lake 

Go to http://library.thinkquest.org/3042/java/linear_demo.html.  Wait patiently for the applet to load.

Click the start button when the arrow’s velocity is set at 20 m/s and observe the motion of the canoe.  

Reset the canoe and change the velocity to 10 m/s, then to 30 m/s, and observe the motion of the Indian when the arrow is shot at different velocities. 

1. How does the initial velocity of the arrow affect how fast the Indian’s canoe moves?

Change the mass of the arrow from 2 kg to 4 kg and press start, then down to 1 kg, etc.  

2. Does the heavier or lighter arrow make the canoe move farther? _____________________

Change the Indian’s weight to several different values.

3. How does changing the Indian’s weight affect the motion of the canoe? 

4. Identify the action-reaction force pair.

a. action: __________________________________________

b. reaction: _________________________________________

5. What factors affect the momentum of the arrow? 

6. Because momentum is conserved in this situation, how does the momentum of the arrow compare to the momentum of the canoe?

7. Use the principle of conservation of momentum between the arrow and the canoe to find the velocity of the man’s canoe when the man’s mass is 40 kg, and the arrow’s mass is 2 kg with a  velocity of 20 m/s.  Show your calculations below.

	Arrow
	Canoe

	Given:                        Work:

   m =

   v =

   p = 
	Given:                        Work:

   m =

   v =

   p = 

	Equation:                   Answer:
	Equation:                   Answer:

	
	


Part 3:  Bumper Cars

Go to http://www.learner.org/exhibits/parkphysics/bumpcars.html.  Read the information about Bumper Cars and answer the following questions.

1. What is the purpose of the rubber bumper around the car?

2. Use Newton’s 1st law to explain what happens to the riders in a bumper car when another car runs into them.

Click on the Colliding Cars arrow.

3. Use Newton’s 2nd law to explain how the bumper car driver’s mass affects the collision of the bumper cars.

4. Identify and draw the action-reaction force pair at work in a bumper car collison.

Click “Begin”

Collision 1:

1. Which car has greater momentum? ________________

2. What is the momentum of the red car (a number) before the collision?  ______________ 
 How do you know?

3. Describe the outcome of the collision.

Collision 2:

1. Which car has a greater momentum? ________________  How do you know?

2. Which car will be thrown off of its original path more? ________________

Collision 3:

1. Before the collision, how does the momentum of the red car compare to the momentum of the green car?  Explain.

2. What will happen to the cars when they collide? Explain.
Think it Through:

1. Use Newton’s laws to explain why a parent is required to ride with a young child in the bumper cars (besides the fact that they can’t reach the pedals).

2. Why is a head-on collision in bumper cars or real cars so much more damaging than a collision at an angle?  (this one requires deeper thinking – think it through before you write your answer!  You can do it!)

