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Physics 12: Momentum Conservation in One Dimension In this lab we will discover what happens when objects collide or explode. In this lab we will have two Pasco carts explode off each other in order to demonstrate how momentum is conserved in collisions or explosions. Materials: 2 Pasco Carts (one with a spring), Timer, Meter Stick, Bar Masses, Tape, Triple Beam Balance Procedure: Trial 1: 1. Obtain two Pasco Carts and measure the mass of the carts using a triple beam balance. Record this mass on your data table. Then add 0.5kg to each cart and record the total mass in Trial One’s Data Table. Also, record the cart numbers that you are using. 2. Place the carts next to each other so that the spring of one of the carts hits the side of the other cart. 3. Put tape on the floor to mark the starting position of your carts. Then place books and equal distance from each cart. The distance should be between 0.5m to 1m. The books will act as backstops for the carts once they are set in motion. 4. Trigger the spring on the cart without applying any outside forces to the cart. (Hint: Use the tip of your pen or pencil to trigger the spring). 5. Rearrange your book backstops so that the carts hit at exactly the same time. (It may take several practice runs to get this right.) 6. Measure the time it takes for the carts to get to the books and record this in Trial One’s Data Table. 7. Measure the distance the two carts travel (it may be different). 8. Repeat the trial two more times and record your data in Trial One’s Data Table. Trial 2: Repeat steps 1-8 above however add different masses to the carts. Record the total mass of the cart plus the masses you add. Record your data in Trial Two’s Data Table. Be sure the carts DO NOT have equal masses. Trial 3: Repeat steps 1-8 above however add different masses to the carts. Record the total mass of the cart plus the masses you add. Record your data in Trial Three‘s Data Table. Be sure the carts DO NOT have equal masses. Analysis: Follow the steps below in order to fill the Calculation Data Table. 1. Calculate the average time for each cart within each trial. Show your calculations in Trial One, Two and Three’s data table. 2. Since the distance the carts travel is short, and the acceleration happens very quickly we can assume the carts travel at a constant velocity. Use the average time and the change in position to calculate the velocity each cart travels in the calculation data table. (Remember velocity = ∆x/∆t.)



3. Calculate the momentum of each cart. The symbol for momentum is p and the equation is p=mv where p is momentum, v is the velocity, and m is the mass. 4. Determine the total momentum before and after the explosion. Note the carts traveled in opposite directions so one velocity should be positive while the other one should be negative (velocity is a vector). Questions: 1. What is the equation for momentum? 2. What is the momentum of an object with a mass of 50kg and a velocity of 3m/s? 3. Based on results from the calculation data table, what can state about the total momentum of the cart before and after the explosion. Is the total momentum of the system conserved? The momentum of the system is conserved. Then give me an example from your data table. 4. Knowing that the momentum before and after a collision or explosion must be conserved, if a football player with a momentum of 100kg*m/s to the right hits a stationary lineman with a mass of 200kg, will the football players move and in what direction will the players move in? 5. Why do football teams prefer offensive and defensive linemen who have a very large mass? Explain. Conclusion: In your conclusion, explain what momentum is. Compare the momentum of the carts before and after the “explosions”. Explain why momentum may or may not be conserved. Give reasons as to why it may not be conserved. Include any possible sources of error in the experiment.
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