Unit 2: motion maps


COMPILATION.  Unit 2: motion maps

Date:    Thu, 30 Aug 2007 
From:    Bob Warzeski

     This is getting ahead of the Unit 2 activities a bit, but set up a starting point in your room (or outside on a sidewalk or the football field), and a scale (meter marks on cash register tape in the classroom, a 30-m tape measure outside, etc), and have them walk away from it at a constant speed. Pat Burr and Lee Rodgers have the students clap in time to give a time scale (which gets everyone focused), or you could use inexpensive stop watches.  Two students can move at different speeds simultaneously, and their location after a certain number of claps noted.
     Several modelers have suggested working with motion maps first and then (turning it on its side) adding a time axis.
     To get at the y-intercept issue, do this with one student starting at the origin, and another at some positive position.  Try for the same speed to limit the number of things varying at once.  When the students plot the motion map or their position vs time, it will be obvious that the y-intercept was simply Fred's initial position, and that it has units.  This is also the way to get across the concept of negative position.  Have a student start BEHIND the starting line by a measured distance.  There's no real math involved at first, just the numerical measurements and plotting the graph.  Talk about the physical meaning of the intercept and lines. THEN you can do slope to find out how fast they were going.   
     This understanding can then be explicitly compared to other graphs with which have y-intercepts, so that they reach the realization that the intercept is simply the initial value of their y-axis variable (dependent variable).
     As a general comment to the listserv, I found some inexpensive, round silicone hot pads in red and blue at a Dollar Store, and they make perfect markers for a literal motion map of a person walking.  They are very visible, thin (so you can hold a stack easily), just the right weight to be tossed to the ground without fluttering off, and 18.5 cm (7 1/4 in.) across.  Easy to wash off, too.  One student calls times (every two seconds works well) and the "walker" throws down a pad on each time mark.  I bought 10 of each color and have looked unsuccessfully for more at the Dollar Store and Big Lots, but have yet to try online.  I suspect they could be found.
******************************************************************************

Date:    Fri, 31 Aug 2007 
From:    Andy Edington 
     Here is a way to help students make a visual connection between the constant velocity car's motion and a motion map drawn on a whiteboard. Flinn Scientific 

     http://www.flinnsci.com/ 

sells flexible magnetic "dots" in a variety of colors.  The dots are 2inch diameter.  For the dune buggy lab, have the watch student call out "now" every second and have the dot student drop the dot on the floor.  When it is time for motion maps, have the student "replicate" their dot pattern on the (metal backed) front whiteboard.  You can then ask them how they might annotate the dot diagram to clarify the representation. I think the key is using the same marker (the "dots") on the floor during the observations and on the board during the representation.
     If your class can handle it, have students walk along in front of the whiteboard, sticking a dot up every time another student says "now".  Have different students do different walks: constant towards the 0 meter mark, constant away, speeding up away, speeding up towards, slowing down away, slowing down towards, away then towards, etc.  Use a different colored dot set for each walk.  Leave the dots on the board from each walk.  Compare and contrast.  Lead to appropriate annotation to give an interpretable representation.

     A few students like to practice throwing the dots up onto the board as they walk.  Some get very adept and the others enjoy watching the performance.  Another case of "practice without prodding"!  I even have some students who can stand stationary at one side of the board and throw the dots up to map any motion suggested by the class.
******************************************************************************

Date:    Sat, 1 Sep 2007 
From:    mitchell johnson 
     I have a contest on my hovercraft where each group gets to push with constant velocity and mark the tile floor with a board marker each second.  The team with the smallest deviation gets a couple of lab points extra credit.  We then can discuss the spacing.  We do the same for constant  acceleration.  It is a lot of fun
******************************************************************************

Date:    Tue, 4 Sep 2007 
From:    mitchell johnson 
     The World in Motion software is free and shows motion maps in 1 or 2 dimensions superbly.
it is now called Physics Tool Kit and can be down loaded with movies at 

     physicstoolkit.com 

They are impressive even if you only have one computer.  You can print out the picture with the dots on it and even compare it to the graphs.
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