


Energy Transformations-Bouncing Ball


Raised objects have gravitational potential energy.  Moving objects have kinetic energy.  A bouncing ball has both-kinetic energy when it is in motion and potential energy which depends on its height.  Your job today is to compare the potential and kinetic energy of a bouncing ball.

Hypothesis:

Materials: Xplorer GLX

Motion sensor

Ring stand-base and two rods with a 90o adaptor

Basketball

Balance or other means to measure the mass of the basketball

Procedure:


Set up ring stand with the second rod extended from the top at a 90o angle.  Put the ring stand on the edge of a lab table with the rod extended over the floor.  Attach the motion sensor to the rod and suspend it over the floor.  Orient the sensor so that it is pointed directly at the floor. Plug the motion sensor into any of the 4 ports above the screen of the GLX and go to the home page of the GLX.


Use the cursor key to scroll to digits.  Press the check mark and that will select the digit mode.  The number that you see is the distance between the probe and the floor.

Take the basketball and hold it between the probe and the floor.  Notice that the number has changed.  This new number is the distance between the probe and the top of the basketball.  Lower the basketball and notice that the number increases as the distance between the ball and the probe increases.  Return the screen mode and go to graph mode by using the cursor keys to move the graph.  Hit the check mark to go to graph mode.  Clear any data you find in the GLX by hitting the run number, check, and delete all runs.


Staying in graph mode, release the basketball, making sure there is at least 15 cm between the motion detector and the basketball.  After the ball has bounced once, hit the start-stop button to start the run.  Collect the data for eight bounces or until the ball stops bouncing (whichever comes first).  Hit the start-stop button to stop collecting data.  (Stop the data run BEFORE you grab the basketball.)

Click the check key and use the right arrow button to scroll to the run number.  Click the check button and scroll to rename run.  Name ‘BB1’.  Click the check mark and go through the home page to data files.  Save the file (F2) as ‘motion’.  Hit the home key and go to graph.

 Click F3 and go to statistics.  Record the maximum position.  Click home and F3 to go to the calculator. In the calculator, hit edit and make sure number lock is turned off.  Enter the first expression which is going to transform position data into height.  Enter the equation 
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  (To find your position data, click F2 and select position.)
Click the graph button F3 and make sure the line looks like the path of a bouncing ball.  If you are satisfied with the graph, click the graph button F3 which will bring back the equation window.   Scroll to a new line and enter the equation
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Once the equation has been entered the GLX will ask you to enter values for the mass of the basketball and for gravitational acceleration.  Determine the mass of the basketball in kilograms and enter that value for m.  Gravitational acceleration at Earth’s surface is
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To compute Ke, enter 


[image: image4.wmf]2

*

*

5

.

0

v

m

Ke

=


 
To find your velocity data, click F2 and scroll to velocity.  Enter F1 and select ^2 to square the velocity data.
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To view the results of a calculation, scroll to the line of interest and click F3 to bring up the graph.  Either save the graph on a flash drive and save and print, or copy the graph onto a piece of graph paper.

Analysis:

1. Look at the path of the bouncing ball.  Why does the position vs. time graph look like an inverse of the height vs. time graph?

2. Why do you get sharp points at the point where the ball hits the floor but rounded curves at the top of the bounce?

3. Where is the velocity of the ball a maximum?  A minimum?

4. If kinetic energy and potential energy are added together, do you get a flat line on the graph?  If not, can you explain why energy does not appear to be conserved?

5. Is the collision between the ball and the floor elastic?  How do you know?

Conclusion:  Go back and look at your hypotheses.  Did it hold up?  If not, can you retool the hypothesis to fit the data that you did get?
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