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THE RAMP EXPERIMENT

 A GUIDED INVESTIGATION OF QUADRATIC FUNCTIONS

Purpose

To investigate functions of the form y=ax2+bx+c using data collected from an experiment.  

Materials

1 CBL Unit

1 TI-83 Plus Graphing Calculator with the RAMP program in memory

1 Link Cable

1 Motion Detector

1 Large Can of Juice 

1 flat board at least 2 metres in length

Three mathematics textbooks

Method 

1) Place the textbooks one on top of the other.  Create a ramp by placing one end of the flat board on top of the books and let the other end touch the ground.  

2) Connect the motion detector to the CBL and the CBL to the calculator.  

3) Place the motion detector at the bottom of the ramp.  

4) Start the RAMP program on the calculator by pressing PRGM and selecting RAMP then press ENTER.  

5) Place the can of juice on the ramp about 50 cm up.  “Zero” the calculator as described on the calculator screen.  

6) Place the can of juice on the ramp about 30 cm up.  Follow the directions on the calculator to finish the experiment.  

7) Once you have collected the data, you can pass the data to your classmates by linking the calculators.  Use the linking cable to join two calculators, one that has the data and one that does not.  Be sure that both ends of the cable are firmly in place.  

8) Press LINK  (i.e. (2nd), (X, T, (, n)) on the graphing calculator.  Arrow over to RECEIVE and press ENTER.  The calculator should say waiting.

9) On the sending calculator, press LINK (i.e. (2nd), (X, T, (, n)) then select 4 for LIST, then ensure that L1 and L2 each have an arrowhead beside them.  If not, arrow down to the desired list(s) and press ENTER.  Then arrow to TRANSMIT and press ENTER. 

10) On the receiving calculator, press STAT PLOT (i.e. (2nd), (Y=)), press 1 and press enter to turn on the plot function.  Press Zoom and then 9 to get the right window, then press graph to see the graph.  

11) Make a sketch of the graph in your notes.  
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12) Use the calculator to help you to find the curve of best fit for the data.  The process is called quadratic regression.  First press STAT and then arrow to CALC.  Select 5 for QUADREG and then press ENTER.  Copy the values of a, b, and c in your notes.  

13) Press Y=.  Using the values of a, b, and c you found in the previous step, enter Y1=ax2+bx+c.  Press graph.  Write a note about the similarities and differences between the function that was graphed and your original data.    

Observations & Extensions

1. Using the sketch you made of the distance time graph, describe where the can is on the ramp on each part of the graph.  

2. After how many seconds does the can reach its maximum height.  

3. State the zeroes of the function and describe what they mean.  

4. Predict the graph of the motion if the motion detector was placed at the top of the ramp instead of at the bottom.

5. Repeat the experiment and determine if your hypothesis was correct.  

6. Make a prediction about the equation of the new graph and check your prediction using the QUADREG feature.    

