Name Date Period

Data Collection Group Members

That's The Way The Ball Bounces

Many aspects relating to the motion of a bouncing ball can be modelled mathematically. The first stage in modelling the
motion is to collect some data. The Calculator Base Ranger or CBR™ is a motion detector that can be connected to a
TI-83(plus) calculator. The position, velocity and acceleration at any time are recorded in the calculator’s Stat. — List
editor. The data can be used to draw graphs of the ball's motion. You will have to work together (someone holds the
CBR, someone drops the ball, someone holds the calculator, etc.) to complete the data collection, but everyone should
work independently after that

» Load the CBR Ranger program onto the graphics calculator.
» Make sure the ball is well inflated.

« Start the Ranger program.

» From the main menu select: APPLICATIONS.

* Select ‘metres’ for the unit of measurement

« Select ‘BALL BOUNCE' from the applications menu.

« Follow the instructions on the calculator screen. The CBR may be detached during the experiment and returned
later for data transfer.

» Hold the CBR approximately 0.5 meters above the ball. Try to hold the CBR at a constant height.
* Press the trigger button on the CBR. The CBR will start ticking; release the ball beneath the CBR.
* When the CBR has stopped ticking the data collection is complete.

* Return the CBR to the calculator, plug it in and press ‘ENTER’; a graph of the data will be displayed. Press
‘ENTER’ when you have finished viewing the graph.

« If the data/graph is not as clear as you would like, select option 5: REPEAT SAMPLE

You only need “one bounce” worth of data.

1. The extra data can be removed using the ‘PLOT TOOLS’ (option 4)

Selecting a domain will eliminate the irrelevant data (option 1)

Use the arrow keys to move the cursor to the begining of the first bounce (press ‘ENTER’)

Use the arrow keys to move the cursor to the end of the first bounce (press ‘ENTER’)
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The new graph will be displayed using the selected data. You can use the | ~ arrow keys to move around through
the data points collected.

Press ‘ENTER'’ to return to the plot menu.
Press ‘6’ to return to the main menu.

8. Select option '6’ to quit back to the calculator home screen. Notice that the data is automatically saved to the
calculator’s lists.

9. Press ‘'STAT and select option ‘1’ to edit or view the data collected. Observe the data collected

10. Using the calculator-to-calculator link cable and the memory menu, share the data to the rest of the groups
calculators



Using the data answer the following questions.

6.

Assuming that L; (Time) is independent, what dependent list appears to be quadratic data, L.,
L3, or L4?

What did the data in this list measure?

The graphic calculator can determine the equation of best fit for a set of data that follows a
parabolic path. Press ‘STAT’, arrow over to ‘CALC’ and choose option ‘5’ for quadratic
regression (QuadReg). The calculator needs certain information in a certain format in order to
yield an equation the way you want it. The format for this regression function is QuadReg
[Xlistname, Ylistname,freqlist,regequ]. Xlistname is the independant variable list (L,),
Ylistname is the answer to number (1), freglist can be disregarded for our purposes, and
regequ (short for regression equation) is the Y-varaible (in the *Y="screen) in which you want
the equation stored (‘VARS’ | “Y-Vars’ | ‘FUNCTION’). After your calculator command is
formatted correctly, press ‘ENTER’

Write the data from the screen here (neatly) ®

Using the data, what is the quadratic
regression equation for this data (round to
thousandths)?

Solve the quadratic below. Name your method
and show your work!

Method

Interpret the solutions (what does it mean that “x = [whatever])




This is the Way We Roll, We Roll...

The motion of this rolling can can also be modeled mathematically. Practice rolling the can up the table direcdy in front
of the motion sensor. Start the can behind the starting line. Give the can a gende push so that it rolls up the table on its
own momentum, stops near the end of the table, and then rolls back. Stop the can after it crosses the line and before it
hits the motion sensor.

Set up your calculator to collect data for 6 seconds. When the
sensor begins, roll the can up the table.

The data collected by the sensor will have the form (time,
distance). Adjust for the postion of the starting line by
subtracting .5 from each value in the distance list.

Use the connector cable to share data with other groups
members

7. Let x represent time in seconds, and let y represent distance
from the line in meters (plot data points) What shape is the
graph of the data points?

8. What type of function do you think would model the data?

9. Follow the steps in the ball bounce investigation to find the curve of best fit. Write the equation
of the curve here (round to the thousandths).

10. Sove the quadratic equation below. Name the method used and show your work.
Method used

11.Interpret the solutions (what odes it mean that “x=[whatever]”)




Free Fallin’, We are Free Fallin’

What function models the height of an object falling due to the force of gravity?
Set the CBR to collect distance data every .05 seconds
Hold a pillow (or stuffed animal) about 2 meters directly above the sensor
Start the sensor, then drop the pillow

The time and distance data should be stored in two separate lists. Share
the data with the others members of your group. Use the data to complete
the following questions.

12. Let x represent time in seconds, and let y represent distance
from the line in meters (plot data points) What shape is the
graph of the data points?

13. What type of function do you think would model the data?

14. Follow the steps in the ball bounce investigation to find the
curve of best fit. Write the equation of the curve here (round to
the thousandths).

15. Sove the quadratic equation below. Name the method used and show your work.
Method used

16. Interpret the solutions (what odes it mean that “x=[whatever]”)




