Momentum Lab

Purpose:  In this lab you will verify the Law of Conservation of Momentum by analyzing the characteristics of various collisions.

Procedure:  

1)  Set up the cart track with two carts; the plunger cart and the non-plunger cart.  You’ll need two photogates positioned to read the picket fence on each cart. Set up the computer by opening Logger Pro 3 and then opening       Lab Pro      from the menu button on the top of the program.  Click and drag the picture of the photogate from the right column of the probes to the DIG/SONIC 1 box and again to the DIG/SONIC 2 box(if there are already photogates in the boxes hit Clear all Channels and then drag the photogates up from the right column). Right click on each photogate (the boxes you just dragged them to) and open Set Distance or Length and then choose User Defined and change the value to .01m (this is the distance form leading edge to leading edge of the picket fence) and hit close.  Note that three graphs will come up. All you need is the center one that displays Velocity and Time (use the Stats button to analyze your velocities after you collect your data- if you press Stats and it says to select at least one point you need to click and drag you cursor over the data so it turns gray and then press Stats again).  To expand your graph you can right click of the graph and choose auto scale
2) You will do trials for elastic and inelastic collisions.  The elastic collisions will be when both carts start at rest and you use the plunger (from the plunger cart) to apply the impulse to the carts.  You will use the photogates to measure the velocity of the carts after the collision (remember to choose forward as “+” and backwards “-“ for your velocity).  The inelastic collisions will utilize the Velcro strips to keep the cart coupled after contact.  This time you will use the one photogate to measure the velocity of the first cart before the collision and the other photogate to measure the velocity of the couple (two carts stuck together) after the collision.  
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Calculation table:   show all work below table!
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Perform an Error Analysis (Absolute and Relative Error) using your mathematical value for the velocity after the collision (vb’ for elastic and v’ for inelastic) as the “A” value and the computer value (for that same velocity) as the “O” value.  Absolute Error (Ea) = |O-A| and Relative Error (Er) = Ea/A x 100.  Notice that the “x 100” in the Relative Error formula changes your answer to a percentage.  When calculating for the “A” value  use  = ’.  Use the velocity of cart A (va) from the computer in the equation and solve for velocity of cart B (vb’): this (your answer from the formula, will be the “A” value.  The computer value for vb’ will be the “O” value.  Show all work!
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