    Name _________________________                 

Hour _______

Purpose:

Explore changes in velocity and momentum experienced by two objects involved in a collision.

Equipment:


Chrome book or Computer with Internet access. 
Preparation:

1.  Open the Internet site http://www.walter-fendt.de/html5/phen/collision_en.htm to begin the collision program.

2.  The program has adjustments for the Mass and Velocity of two different wagons.  The mass for each wagon must be between .1 and 1.0 kilograms, and the velocity for each wagon must be between .1 and .5 meters/second.

3.  The option to use an “Elastic,” or “Inelastic” collision is given at the top of the graph.  Begin with the “Inelastic Collision” option selected.  

4.  The option to view “Velocity,” “Momentum,” or “Kinetic Energy” is given at the bottom of the graph.  Begin with the “Momentum” option selected. 

5.  To start the wagons, click on the “Start” button at the top of the graph.  Clicking the “Reset” button will reset the wagons to their original positions and allow you to adjust the Mass and Velocity.   

Procedures:  Perfectly Inelastic Collisions

1.  Set the mass for both wagons at 1.0 kg.  Begin with the velocity of the red wagon set at .5 m/s (to the right) and the velocity of the blue wagon set at -.1 m/s (to the left).  Use the “Start” button to set the wagons in motion.  In the space below, describe in detail the motion of both the red and blue wagons before, during, and after the collision.  Be sure to indicate the direction of movement for each wagon.  Also indicate whether each wagon was moving relatively fast, relatively slow, or at medium speed.

2.  The total momentum of the two wagons before the collision and the total momentum of the two wagons after the collisions are listed on the screen.  What do you notice about the total momentum before and after the collision?

   The questions below will help you determine how mass, velocity, and momentum affect which direction the wagons move after colliding.  To analyze momentum, use the following equation:  p = m(v, where p = momentum, m = mass, and v = velocity.

3.  Leave the mass for both wagons set at 1.0 kg.  Begin with the velocity of the red wagon set at .5 m/s (to the right) and the velocity of the blue wagon set at -.1 m/s (to the left).  In the first two tables below, calculate and record the momentum of the red wagon and the momentum of the blue wagon before the collision.  Then, use the “Start” button to start the wagons in motion.  The total momentum of both wagons together after the collision is shown at the bottom of the screen.  Record it in the third table below.  Then circle the arrow showing the direction that the wagons travel together after they collide.

4.  Repeat the simulation using the various combinations of mass and velocity listed in the tables below.  Each time, try to decide why the wagons move to the right or left after they collide. 



Red Wagon



Blue Wagon



      Wagons Together

      m
          v
     p

        m
            v
       p


      p
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   _______   _______    __________
      _______   _______    __________

__________   


   _______   _______    __________
      _______   _______    __________

__________   


   _______   _______    __________
      _______   _______    __________

__________   



   _______   _______    __________
      _______   _______    __________

__________   


   _______   _______    __________
      _______   _______    __________

__________   


   _______   _______    __________
      _______   _______    __________

__________   



   _______   _______    __________
      _______   _______    __________

__________   


   _______   _______    __________
      _______   _______    __________

__________   


   _______   _______    __________
      _______   _______    __________

__________   

5.  Based on your results, predict a combination of masses and velocities that will cause the wagons to collide and move towards the right.  Record your prediction below.  Then use the computer program to test your prediction.  





         m               v





      m              v 
    Red Wagon






Blue Wagon




      _______       _______




  _______       _______ 

6.  Based on your results, predict a combination of masses and velocities that will cause the wagons to collide and move towards the left.  Record your prediction below.  Then use the computer program to test your prediction.  





         m               v





      m              v 
    Red Wagon






Blue Wagon




      _______       _______




  _______       _______ 

7.  Based on your results, predict a combination of masses and velocities that will cause the wagons to collide and come to a complete stop.  Record your prediction below.  Then use the computer program to test your prediction.  





         m               v





      m              v 
    Red Wagon






Blue Wagon




      _______       _______




  _______       _______ 

Summary:  Perfectly Inelastic Collisions

1.  Suppose the red wagon has a very large mass and a very large velocity, while the blue wagon has a very small mass and very small velocity.  When the wagons collide, in which direction would they move?  How do you know?


2.  Suppose the red wagon has a very small mass and a very small velocity, while the blue wagon has a very large mass and very large velocity.  When the wagons collide, in which direction would they move?  How do you know?


3.  Suppose the red wagon has a very small mass and a very large velocity, while the blue wagon has a very large mass and very small velocity.  How would you determine which direction the wagons would move after the collision?  What additional information would you need?

Procedures:  Perfectly Elastic Collisions


1.  Change the setting at the top of the program to an “Elastic” collision.  Set the mass for both wagons at 1.0 kg.  Begin with the velocity of the red wagon set at .5 m/s (to the right) and the velocity of the blue wagon set at -.1 m/s (to the left).  Use the “Start” button to set the wagons in motion.  In the space below, describe in detail the motion of both the red and blue wagons before, during, and after the collision.  Be sure to indicate the direction of movement for each wagon.  Also indicate whether each wagon was moving relatively fast, relatively slow, or at medium speed.

2.  The total momentum of the two wagons before the collision and the total momentum of the two wagons after the collisions are listed on the screen.  What do you notice about the total momentum before and after the collision?

   Experiment with various combinations of mass and velocity for perfectly elastic collisions.  Use your results to answer the questions below.
3.  Is it possible to produce a perfectly elastic collision where both carts come to a stop after colliding?  Why or why not?  If so, give an example mass and velocity combination for the carts below.

4.  Is it possible to produce a perfectly elastic collision where both of the carts move at the same velocity in opposite directions after colliding?  Why or why not?  If so, give an example mass and velocity combination for the carts below.

5.  Is it possible to produce a perfectly elastic collision where one of the carts comes to a stop after colliding?  Why or why not?  If so, give an example mass and velocity combination for the carts below.

Summary:  Perfectly Elastic Collisions

1.  What major difference can be observed between a perfectly elastic and perfectly inelastic collision?

2.  Does the total momentum before and after the collision stay the same for a perfectly inelastic collision? 
3.  Does the total momentum before and after the collision stay the same for a perfectly elastic collision? 
Due Date:  
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Exploring Collisions!
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