Name  _________________________________  Period  ____  

TOTAL POINTS EARNED out of 100 = _______
LAB PHYSICS

Through Course Assessment #3

DUE:  March 21, 2013
Topic:  

Linear Momentum
Essential Questions:

How can an object’s momentum be represented verbally, graphically, and mathematically?
Why is momentum conserved in collisions?

Note:  

This assessment will count for 20% of your final exam grade.  Forty percent of your exam grade will be determined by Through Course Assessments 3 and 4.  In addition, during class time in June, each student will take the objective portion of the final examination, which will count for 60% of the student’s final exam.  
PART 1:  Collisions and Conservation of Momentum in One-Dimensional Motion

Visit the website http://phet.colorado.edu/en/simulation/collision-lab and complete the following:

Click on the green Run Now!
Click on the blue Advanced tab at the top of the screen.  

1. In the green box on the right side of the screen, select the following settings:  

· 1 dimension, velocity vectors ON, momentum vectors ON, reflecting borders ON, momenta diagram ON, elasticity 0%.  

· Look at the red (#1) and green (#2) balls on the screen and the vectors that represent their motion.  The yellow arrow represents momentum and the green arrow represents velocity.   
a. Which ball has the greater velocity? (1 pt.)   
b. Which has the greater momentum? (1 pt.)  
2. Explain why the green ball has more momentum but less velocity than the red ball. (2 pt.) 

HINT: What is the definition of momentum?
3. Push play and let the balls collide.  After they collide and you see the vectors change, click pause.  Click rewind and watch the momenta box during the collision.  Watch it more than once, if needed, by using play, rewind, and pause.  Zoom in on the vectors in the momenta box with the control on the right of the box to make it easier to see, if necessary.  
a. What happens to the momentum of the red ball after the collision? (2 pt.) 

b. What happens to the momentum of the green ball after the collision?  (2 pt.)
c. What happens to the total momentum of both the red and green balls? (1 pt.)
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4. Change the mass of the red ball to match that of the green ball.  
a. Which ball has greater momentum now?  (1 pt.)
b. How has the total momentum changed? (2 pt.)
c. Predict what will happen to the motion of the balls after they collide. (1 pt.)
5. Watch the simulation, and then pause it once the vectors have changed.
a. What happens to the momentum of the red ball after the collision? (1 pt.)
b. What happens to the momentum of the green ball after the collision?  (2 pt.)
c. What happens to the total momentum of both the red and green balls? (1 pt.)
6. Now change the elasticity to 100%.  Predict the motion of the balls after the collision. (1 pt.)
7. Watch the simulation, and then pause it once the vectors have changed.  Click More data for specific values.  (You can click Less data to go back.)
a. (2 pt.)  What happens to the momentum of the red ball after the collision?  

Record its momentum:  _____
b. (2 pt.)  What happens to the momentum of the green ball after the collision?  

Record its momentum:  _____

c. (2 pt.)  What happens to the total momentum of both the red and green balls? 

Record total momentum:  _____
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8. Experiment a little by running additional simulations.  
· Record the following data for 4 additional simulations.

· Choose your own parameters for masses and the % elasticity.

· NOTE:  Since you are selecting UNIQUE parameters, your data MUST be different from every other student.  NO CREDIT WILL BE GIVEN FOR PLAGIARIZED ANSWERS.
· Indicate units at the top of the columns.  When recording the momentum vectors, sketch their relative sizes and directions.  Indicate the actual value from the table next to each vector.   
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	Mass of Red Ball
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PART 2:  
Mr. Brown was stopped at a red light in his Cadillac.  Mr. Green, in a Nissan, rear-ended Mr. Brown as he drove up to the stop light.  Unfortunately, Mr. Brown was injured from the accident.  Mr. Brown sued Mr. Green to make him pay his medical bills.  Mr. Green testified that he was only going 15.6 m/s when he hit Mr. Brown.  Mr. Brown believes that Mr. Green was going much faster than that.  There was a police investigation of the accident scene.  The cars skidded together after the impact and measurements of the length of the skid marks and the coefficient of friction indicated that their combined velocity immediately after the impact was 8.49 m/s.  Mr. Green's Nissan has a mass of 1,410 kg and Mr. Brown's Cadillac has a mass of 2,360 kg.  Is Mr. Green telling the truth?  
Explain your answer and provide specific mathematical support to your response.  Show all work.  (8 pt.)  

_____ / 8

PART 3:

Read the paragraph below and answer the questions that follow.  

[image: image1.emf]
When a firefighter turns on a hose, water comes out of the nozzle in one direction, and the hose moves back in the opposite direction. You can explain why by using Newton’s third law. The water is forced out of the hose. A reaction force pushes the hose backward. You can also use the principle of conservation of momentum to explain why the hose moves backward:  Before the firefighter turns on the water, the hose and the water are not in motion, so the hose/water system has no momentum.  Once the water is turned on, the water has momentum in the forward direction.  For the total momentum of the hose and the water to stay the same, the hose must have an equal amount of momentum in the opposite direction. The hose moves backward.  If the hose and the water are not acted on by any other forces, momentum is conserved.  Water is pushed forward, and the hose is pushed backward.  However, the action and reaction force pair acting on the hose and the water are not usually the only forces acting on the hose/water system.  There the firefighters are holding the hose steady.  The force the firefighters apply is called an outside force because it is not being applied by the hose or the water.  When there is an outside force on a system, momentum is not conserved. Because the firefighters hold the hose, the hose does not move backward, even though the water has a forward momentum.
1. Under what condition is momentum not conserved? (1 pt.)
2. What part of the paragraph above tells you this? (1 pt.)
3. (2 pt.)  If the firemen drop the hose, what would happen to the hose? 
Explain why using conservation of momentum? 
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