Quadratic investigation using the CBL2 motion sensor.

Overview:  Students will collect the data from a basketball being dropped below the sensor.  This will result in multiple quadratics.  Students will pick one of the quadratics and determine the formula using the vertex form of the quadratic and then comparing it to the quadratic regression from the calculator.

Activity time: 45 minutes

Materials:  TI 83 + or 84,  CBL 2 with motion sensor, datamate apps, basketball, worksheet.

Procedure:  Set up the CBL2 and the motion sensor.  Plug the motion detector into the DIG/SSONIC port of the CBL2, use the unit to unit cable to connect the calculator to the CBL2.  Turn on the calculator and start the datamate software.  Press clear to reset the data.  Zero the motion sensor so that the detector’s origin will be the floor by selecting setup from the main screen then select zero from the setup screen the select dig-distance from the select channel screen. Then press enter to zero the sensor.

Next select start to begin data collection.  You will hear the data collection device beep.  Wait fro about a second, and then drop the ball.  Data collection will run for five seconds.  Examine the distance versus time graph.  It should contain a series of quadratics.  To repeat the data collection, press enter to return to the graph selection screen, and select main screen and start again. 

Once you have your data press select region from the graph screen, move the left bound cursor to the left edge of the parabolic region of your choice using the cursor key.  Press enter to record the left bound and move to the right bound press enter to record the right bound.   Since the motion detector measures increasing values away from itself your data will be negative.  To change sign of the data, you can press enter to return to the graph selection screen.  Select main screen from the graph selection screen, select quit leaving datamate.   Press – 2nd L6 sto> 2nd L6 to enter the expression –L6 into L6.  Press enter to complete the operation.  Use stat plot to view graph.  Then zoom stat to correct the window.  

Next trace along the graph and record the data of the vertex (x,y) round to the nearest hundredth.  Use the stat calc and find the quadratic of best fit and record that on your worksheet.
