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Acceleration





�
Background


	One of the objectives of mechanics is to describe the motion of an object.  One way to do this is to record the position of the object at different times.  From this data several interesting quantities can be obtained.  From your text you have learned that you can get an average velocity by dividing a given distance by the time it took to cover the distance.





	� EMBED Equation  ���			(1)





where x2 and x1 are the positions of the object at times t2 and t1.  An average acceleration can be obtained similarly by dividing a change in velocity by the time it took to make that change.





	� EMBED Equation  ���.			(2)





	Both these quantities can be found if you know where you were at different times.  Your task in this experiment is to find out how your acceleration varies as you try to run a 50 meter dash.
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Materials


	Stop watch


	Ruler





Instructions


� EQ �� EQ �	The specific purpose of this experiment is to measure your acceleration and to practice creating graphs.


	You are not like a car with a built in speedometer.  Even a car does not have a accelerometer, so you will have to record the time that it takes you to reach specially marked places.  You need a table of data like that shown below.


________________________________________


Dist. to mark (m)


________________�
Time to reach mark (s)


____________________�
�
           1�
           0.5�
�
           2�
           0.9�
�
           4�
           1.8�
�
           8�
           3.5�
�
________________________________________





	There are at least two ways that you can get the required data. If you want to work by yourself, find a level area such as a track, road, or grassy field and mark off distances from a starting point. Suggested distances are 1,2,4,8,16, and 32 meters. 
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(One way of measuring longer distances is to measure with a ruler three of your standard paces. Now that you know the length of your pace, you can pace off the longer distances. You could also use a marked track or football field or empty parking lot with uniform parking spot marking.) 





Using your stop watch, find the time it takes you to run (from a motionless start) to the various markers. If you use the suggested number of distances, you will need six starts.


	Another way to get the data is to get three classmates to do the experiment with you. Station one at each of the first three marks and have all of them start their watches at the start signal and stop each watch as you pass by. Then move them to the last set of three markers and repeat the process. (You can then let each person get a chance to run.  In this way each person need run only twice.)


	Plot your data on good graph paper so that you have at least seven points (your starting position at zero time is one point) with the time on the x-axis and the distance on the y-axis. Draw a smooth curve through these points.


	Now you have to find velocities. One way to get your average velocity between two markers is to divide the distance between the markers by the time it took you to go between the markers. Plot these points on your graph with the same x-axis but with �a velocity scale on the y-axis. For the x-axis location of these calculated points use the time halfway between the times used in the calculation of that velocity. Next you can find your average acceleration between the velocity calculations by dividing the difference between any two velocity calculations by the difference between the times asigned those two velocity calculations. Plot these values
