COMPILATION: Unit 3 – Acceleration lab (Wheel & axle)

COMPILATION: Unit 3 – Acceleration lab (Rex Rice's wheel & axle apparatus)

Date:    Thu, 22 Sep 2005

From:    Matt Watson 

Subject: unit 3 lab, wheel & axle


I recently acquired a set of Rex Rice-designed Wheel & Axle uniform acceleration apparatus (golf tee & mdf disks) for use in the Unit 3 paradigm lab...  Works great!  I've propped the metal tubing up on a stack of books, and then placed a dynamics track next to the tubing --  taking advantage of the "ruler" built into the dynamics track.  


I am measuring the position of the disk by looking straight down on the golf tee, and then marking the dynamics track next to the golf tee with a pencil every two seconds.  Does anyone have a different way of marking the position with this apparatus?

 
------------------

Date:    Fri, 23 Sep 2005

From:    "Poodry, Frances" 


I love those things!  I use them with "academic" level (i.e. low math) physics classes and they work very nicely; almost exactly like the Unit 2 lab so it is easy, recognizable, and makes sense to graph position vs. time.  


I have the students mark the location of the FRONT EDGE of the disk using a dry-erase marker on the tubing.  They just wipe it off with a paper towel for the next run.  Then they measure with a regular meter stick (or two).

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

Date:    Fri, 23 Sep 2005 

From:   Michael Crofton 


I would like to add to Matt Watson's recommendation of Rex Rice's design for the acceleration lab.  It is probably the best low tech lab I have ever seen.  I have nice electronic photogates and Pasco carts I could use, but I much prefer this lab.  


For those who are not aware of the lab, and have an interest, I have scanned Rex's plans; and you can view or download them at: 

     <http://home.comcast.net/~croftmd/rex_ramp.pdf> or

     <http://home.comcast.net/~croftmd/rex_ramp.tif>


It yields excellent data with an acceleration rate so low that one can easily control the time instead of the position.  Depending on the steepness, the time down the ramp is roughly 18 to 30 seconds.  I set up my stations with delta-h ranging from 2 to 5 Conceptual Physics textbooks, and the kids get accelerations from roughly .2 to .6 cm/s2.  


Our students release the disk (make sure the heaviest point on the disk is pointing up) and usually choose to use whiteboard markers to mark the position of the front or back of the disc or the axle right on the conduit as the disc rolls down.  They then place a meter stick on the conduit to measure the positions. The marks can then be wiped off with a rag.  


I ask them to do 3 trials and average the positions.  The only time they get bad data is when their mark for zero position is different, (relative to the disc) than their other positions.  Not only is the data great, but the data-taking is all done in 20 minutes, with the linearized graph done in the same period.


It takes a few hours (4+ if working alone) to build a classroom set.  The hardest part is drilling the holes in the center of the golf tees.  The only expensive part is the 4" hole saw.  Even if you have to buy everything you need, a classroom set of 8 stations is less than $50. 


If you have any questions, feel free to contact me directly.

