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Date: Mon, 13 Mar 2006

From: Matt Watson 

Subject: Unit 9, collisions lab

Trying different variations on U9 collisions lab, I have two motion sensors, one at each end of a dynamics track.  Motion sensors are set to a sampling rate of 40Hz, each producing a v-t graph.  On the track, I have two dynamics carts, each of known mass, one with a "spring" to soften the collision.  Running them into each other, I measure the velocity of both carts, both before and after the collision.  Logger Pro can then calculate the momentum of the system, both "before" and "after" the collision.  When graphing momentum-after vs. momentum-before, I get wonderful linear relationships with slopes that hover around 0.95.  I was hoping for slopes that would be even closer to one.  Am I being too picky? Better yet, any ideas on how to improve my results?

------------------

Date: Tue, 14 Mar 2006

From: "Malone, John" 
For this type of setup, best consistent after vs. before I have gotten so far is 0.98 for momentum conservation. So, your 0.95 average is routine in our lab setup too. On what to improve, you're probably already doing the following basics, but I include them just in case our experiences might be helpful:

1) We make sure the motion detectors are straight-on level with the carts (and of course, the track is leveled). Also, detectors are placed further away from the ends of the track to increase the zone of good data collection.  

2) We measure the average velocity on the LoggerPro v-t graph, guided by the x-t constant slope interval and the data in the data columns; in practice, just eye-balling the x-t slope for just-after-velocity-increase to just-before-velocity-decrease, is enough to get a good average velocity (the mean velocity in the stats box for the v-t graph.) 

3) We use the magnetic bumpers of the PASCO collision carts.  

4) Actually, the 0.98 ratio was attained a few times with the collision of cart 1 with stationary cart 2. Your setup implies that both carts are initially in motion. Might be that the ratio necessarily declines with both carts in motion, but I would think that one cart stationary has the higher friction to overcome and hence the greater obstacle to achieving 1.0.  I would be very interested in what anybody else has to say about this so I could use to improve our method as well. This is a fun lab and provides great data for KE calculations too, doesn't it? The projectile catcher accessory adds a dramatic confirmation of theory, too, with very low percent error.

----------------------

Date: Tue, 14 Mar 2006

From: DAVID HURWITZ

I think that these results are excellent, especially because of the repeatability of the data. The spring is not perfectly elastic, but its response is consistent and predictable. Variations would include changing initial velocity and using different springs to cushion the collision. Using a "superball" as the bumper could add some drama to the results, if the students are not told what the material of the "cushion" is.

-------------------

Date: Tue, 14 Mar 2006

From: Joseph Vanderway

I've had best results with "chasing" collisions, where one cart is moving slowly and a 2nd cart hits it from behind. (If you have both carts moving in the same direction, you can slope the track to compensate for friction, but I don't usually bother.) You can also improve your results by measuring the velocity in a small time just before and just after the collision instead of an average velocity over a larger time. I also like to do "explosions" by having the plunger spring partially compressed and allowing it to release during the collision.

--------------------

Date: Tue, 14 Mar 2006

From: Mary Battershell 

I think 95% momentum conservation is pretty good. I did this in my AP classes with 4 kinds of collisions: magnet to magnet, velcro to velcro, magnet to velcro, and spring plunger to plain cart. My students did 5 or so collisions of each kind and graphed them all together. They were surprised to see momentum was conserved for all types of collisions. What we did not get good results for is energy. I was hoping the energy relationship would show that magnet to magnet nearly conserves KE, magnet to velcro loses some KE, velcro to velcro loses more KE and spring plunger to cart gains KE. These results were less than convincing and it is something I decided to wait to work on until next year.
