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Date:    Mon, 31 Oct 2005 

From:    "K. Fincher" 

Subject: Question on Unit 3 Review

On the Unit 3 Review (Acceleration unit), the first 4 questions refer to an x-t graph that shows an object slowing down (looks like a side-opening parabola).  According to the graph, the object has a displacement of 40 meters during a 10-second time interval.  The slope looks like it is zero

when the clock reading is 10 seconds, but the final velocity is not given.

Here's the dilemma: some of my students made the assumption that the final velocity is zero (since the curve flattens), and calculated the acceleration to be -5 m/s/s since the object had an initial velocity of 50 m/s.  Other students used delta x=vi t+1/2at^2 and solved for the acceleration using 40 meters as the displacement.  They got -9.2 m/s/s for the answer.  I can't find fault with either method (unless I'm missing something), but the students are very concerned about why two equations result in such different answers for the same data.


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

Date:    Tue, 1 Nov 2005 

From:    Ron McDermott 

Both answers would be right depending on initial assumptions.  Graphs always have some measure of uncertainty, and in this case, although the graph and data are in agreement at the beginning (slope appears to be about 50 m/s), the ending slope is not in agreement with the position and time information.  The position and time information are unrealistic since an initial speed of 50 m/s with an acceleration of -9.2m/s^2 for 10 seconds would result in a final speed of roughly -42 m/s!


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

Date:    Tue, 1 Nov 2005 

From:    Mark Schober 

     The graph on the unit 3 review was drawn with a graphics program that makes circles and ellipses for curves, but not parabolas. So the graph shown isn't truly one of uniform acceleration, as your students found out.

     You may want to continue to use the question as it is, because of the interesting questions it raises. (Not all curved x-t graphs show uniform acceleration.) I chose to correct the graph for my students so that they focus on the properties of the x-t graph. I made a parabolic graph using Logger Pro, and then copied and pasted it into the worksheet. My version of the review sheet, which is longer than the original one, is posted at 

   <http://www.jburroughs.org/science/mschober/consta/sframe.htm>

Scroll down to the review sheet link at the bottom of the syllabus page.
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