Exploding Carts Lab

In this lab, you are going to use motion detectors to determine the motion of two carts as they are separated by internal forces.  In each case, the data will be measured relative to the ends of the track.  You are going to interpret the data from the detectors to produce graphs that describe the position and velocity of each cart relative to the same origin.

Case 1:  Initial motion:  Both carts initially at rest in the center of the track. 

Mass:  No mass for either cart.

Case 2:  Initial motion:  Both carts initially at rest in the center of the track. 

Mass:  One mass for each of the carts.

Case 3:  Initial motion:  Both carts initially at rest in the center of the track. 

Mass:  One mass for one of the carts.

Case 4:  Initial motion:  Both carts initially at rest in the center of the track. 

Mass:  Two masses for one of the carts.

Case 5:  Initial motion:  Carts moving at a constant (non-zero) speed.

Mass:  No mass for either cart.

Case 6:  Initial motion:  Carts moving at a constant (non-zero) speed.

Mass:  One mass on the cart that is in front.

Case 7:  Initial motion:  Carts moving at a constant (non-zero) speed.

Mass:  One mass for the cart that is in the rear.

Case 8:  Initial motion:  Carts moving at a constant (non-zero) speed. 

Mass:  Two masses for the cart that is in the rear.

For each of the above cases:

a. Sketch the x vs. t graph for each cart from the detectors. (This is what you see on the screen.) Be sure that you have some data from the initial motion.  Feel free to change the time scale to make the graph as informative as possible. 

b. Choose a single origin and draw the x vs. t graph for each cart from that perspective.

c. Determine the initial and final velocity from b.  How will you determine initial and final velocity?

Questions:

1) Two carts are at rest when they are broken apart by an internal force.  What must be true about the relative velocities of the carts?

2) Two carts are moving to the right when they are broken apart by an internal force.  What must be true about the relative velocities of the carts?

3) Two carts with the same mass are traveling toward each other with the same speed when they hit and stick together. What is the final velocity of the combination?

4) Two carts are traveling toward each other with the same velocity, one with mass M and the other mass 3M, when they hit and stick together.  What is the final velocity of the combination?

5) Two carts with the same mass are traveling toward each other with the same velocity when they hit and bounce away.  What can you say about the final velocity of each cart?

6) Two carts, one with mass M and the other mass 3M, are traveling toward each other with the same velocity when they hit and bounce away. What can you say about the final velocity of each cart?

