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Date:    Sun, 18 Sep 2005 

From:    Rob Lee 

Subject: AP-B elevator question

I just tested on kinematics and used part of a question from the 2005 AP B Free Response (#1).  It shows a position vs. time graph for an elevator with an initial position of zero that rises at a constant velocity of 1.5 m/s for 8 s, slows to zero m/s in 2 s , sits still for 8 s, speeds up from zero to -2.4 m/s in two s, and proceeds back to x=0 in 5.

t(s)     2     4     6    8     10    12 ...

x(m)  3     6     9    12    14   14 ...

The question asks for the average acceleration between t = 8 s and t = 10 s, using the definition of acceleration you get a = -0.75 m/s2.  No problem.  One of my students used position v time model of x =x0 + v0t + .5at2, and solved correctly for “a” and got a = -0.5 m/s2.  Using v2 – v02 = 2ax yields -0.5625 m/s2.  Why don't the solutions yield the same results?


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

Date:    Tue, 20 Sep 2005

From:    Matt Greenwolfe 


The average velocity between 8 and 10 seconds is 1m/s (2m/2s). But from 0 to 8 seconds, the velocity is 1.5m/s and from 10 to 12 seconds, the velocity is 0.  If constant acceleration is assumed from 8 to 10 seconds and these are taken as the initial and final velocities, then the average velocity is 0.75m/s (the average of 1.5 and 0) and this would have the object traveling 1.5m in 2 seconds, not 2m in 2 seconds as shown.  Therefore, the assumption of constant acceleration is incorrect, and this is why the constant acceleration equations don't give a correct answer. Either it's a poorly written question, or the writer intended for there not to be constant acceleration during that time interval.

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

Date:    Tue, 20 Sep 2005 

From:    Ron McDermott 


Classic mistake for a teacher making up information for a problem: Provide too much information and fail to check to see that it is in agreement.  The problem is the data table shows position at 8 seconds to be 12m and position at 10 seconds as being 14m.  This would NOT be the case for a car moving at 1.5 m/s that comes to a stop in 2 seconds.  Said car would travel 1.5m/s(2s) + .5(.75m/s2)(2s)2 = 1.5 meters, not 2 meters!


----------

Date:    Tue, 20 Sep 2005 

From:    Charles Rhodes 


The data given in the narrative and in the table describe two similar but different events.  For example using the narrative data the position at 10 seconds is 13.5 meters but the data table lists 14 meters at 10 seconds.  The value for acceleration depends on the data source used in the calculation.

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

Date:    Tue, 20 Sep 2005 

From:   Michael Crofton 


If one takes the "AP" answer and puts the -.75 m/s2 in the two equations for x, an answer of 1.5 m is obtained.  So the reason for the inconsistency for the 3 answers is that the wrong x is given for those v’s. (At least if the acceleration is supposed to be constant.) 


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

Date:    Wed, 21 Sep 2005 

From:    Tim Erickson 


But I think Matt is right: the writer did not intend for there to be constant acceleration in the interval (8,10). And why should we assume that? It doesn't look that way on the graph. The question asks, what's the AVERAGE acceleration between t = 8 and t = 10. It does NOT ask us to assume CONSTANT acceleration in that time interval. I think the question-maker-upper was looking for more basic understanding of acceleration and speed, NOT the ability to munge  

around -- at least in question 1! -- with all of the quadratic machinery students use in so many kinematics problems.


If you look at the graph itself

(http://www.collegeboard.com/prod_downloads/ap/students/physics/ap05_frq_physics_b.pdf)

it's perfectly reasonable. The speed between 6 and 8 is 1.5 m/s. Between 8 and 10 the thing stops. So the average acceleration is -0.75 m/s2.


Also, we should point out that the first thing the students have to do is make a velocity-time graph; having done that, this also makes more sense.


But context matters: it's reasonable for students to bring out (1/2) at2 when they've spent so long solving free-fall problems....but this is a multiple-choice section of a test, and it's question one! So test-taking, context-dependent understanding of what's going on  demands that you have to be able to move quickly, so you should LOOK for the simple solution.  


In a more leisurely situation, I'd like to ask the student to tell me what they know about the maximum acceleration in that time interval.                          
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