Piece-Wise functions Lab

Name______________________   PARTNER’S NAME_________________

SEPTEMBER 2006

In this lab, you will use the CBR data collection devices to create a function.  The function will be made up of 3 different lines and your objective is to create the equations and their restricted domains to match that data…

Introduction:  The first thing you must do is determine if you have the RANGER program on your calculator.  Press your blue APPS button and see if you have the CBR/CBL function.  If you do, raise your left hand,  if you don’t  have it, raise your right hand.   Keep your hand in the air until the instructor acknowledges you.

If you don’t have the RANGER program in your calculator, you must get it, so get a link cable and find a person that has the program on their calculator.  Follow the instructions that the instructor will lead you through to get the program loaded on your calculator.

Once you have the calculator program loaded on your calculator, turn your seat around to face the back of the room. 
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Now we are ready to collect data:

  Set-up:   You are using the CBR (Calculator-based Ranger) system.  It is a data collection device that measures “motion” using the relationship of time and distance.

· Connect your calculator to the CBR using the link cable 

Place the CBR sensor on a table, or have someone hold it along with the calculator.   (There should not be any objects within 8-10 feet of the sensor and within 2-3 ft. to either side of it.)
Follow the Directions Closely…..
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1.  To start the Program,   Press the PRGM key and scroll down to RANGER and press ENTER twice.  You should have the following screen
Or if your program is under APPS, press APPS and

Scroll down to CBL/CBR, press the RANGER command

2.  If so, Press ENTER again 


You should now have this screen:  

3.  Press ENTER to see the SETUP/SAMPLE menu

(This is the MAIN MENU screen of the RANGER program.)

After pressing enter, the screen should look something like this:











Main Menu


Start Now







Real Time:         No







Time (s):             10







Display:
  Dist







Begin on:        [enter]







Smoothing:     Medium







Units: 

feet

Put your Curser 
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▶  on each command and hit ENTER to change the settings. 

Make the settings exactly like the window shown above.

STOP HERE and have your instructor check this box:


Now put your curser  ▶  on the START NOW command and press ENTER

You are now ready to collect data:  

COLLECTING THE DATA:   Place one person about 2 feet in front of sensor,  Press ENTER on the Calculator and you should start hearing the CBR Click (and the green light will flicker)  (Make sure your calculator is  hooked up to a sensor)
Have the person walk away for about 3 seconds, walk back for 3 seconds and then walk away again until the sensor stops.  Try to make sure the Walker changes direction twice.

** If you failed to get good data, repeat the experiment again.  Your data should look something like this:  


If you have something like this, you’re done gathering

Data.  Now it is time to analyze.  (If you don’t have

something similar to this, try again)..

Analyze:   Now we want to analyze our motion and create a Piece-Wise Function to model our data.  Please answer  the following:

a) How many different lines comprise this function? ____________ 

b)   What are the units for the vertical axis?____________________

c)   What are the units for the horizontal axis?__________________

d)  What do you think the units for the slope will be?____________

e)  What does the slope represent in this problem?______________

Now let’s Calculate the equation of those lines:

Now for each line, you are going to use your Trace feature and collect data points.  Try to make each data point at or near where the line (or person) changes direction.  

Write in those points here: 

Line 1:     


1st point ( ___________, _________)

2nd point (________, ________)

Line 2: 


1st point ( ___________, _________)

2nd point (________, ________)

Line 3:


1st point ( ___________, _________)

2nd point (________, ________)

You’ve collected 2 points from each line, now compute the equation for each line .

Show your work NEATLY in each marked space:

Line 1:

Equation:____________________

Line 2:  

Equation:____________________

Line 3:

Equation:_____________________

To check your answers, insert your equations into the y1, y2 and y3 registers on your calculator.  If your equations fit over your data well, please show the instructor, if not, go back and figure out your errors. 

As your graph shows,  your lines match your data set (at least they should) , and more….  

Our job now is to restrict your domains so your lines only match the data and nothing else.

Step 1:  Determine the restricted domains of each line here (hint:  use the x-values from your ordered pairs).

Line 1 : 



Restricted Domain:

Line 2:




Restricted Domain:

Line 3:




Restricted Domain:

Now we want to write your Piece-Wise function in Proper form:  I have provided the beginning to the function:
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Please fill in the rest….

Step 2:  Inserting our Piece-wise function in Calculator. 

READ CLOSELY (
You should already have the three equations in the Y= menu.  In order for us to restrict their domains, we must group them in parentheses.  Please put left and right   (     )    around each equation now.  (hint:  Try using your 2nd DEL key to insert )


Now for the restrictions:   The inequality commands can be found under the 2nd    MATH key (these are the test commands).  

Your calculator restricts these domains by assessing inequalities individually.  You must write these individually after your equation using parentheses. 

Here is an example of a correct equation with domain restrictions:  

Notice they are written as two separate inequalities……

Please write your Domain Restrictions on your calculator.

Fill in your Y= window with your correct domains here, (remember, you’ve already

calculated your domain values) 

Y1 =

Y2 = 

Y3 =  

Press GRAPH and see how you did?  You may have lines “shooting” down to the x-axis, if so, go to MODE and make your Calculator in DOT mode instead of CONNECTED mode. Does this help?  

Congratulations!  You have successfully modeled your movement using a Piece-Wise Function….Good job!   SHOW YOUR INSTRUCTOR AND HAVE HIM INITIAL 

Now please answer these questions….

A)  What difficulties did you encounter doing this lab?

B)  What did you learn from this activity that you didn’t already know?

C)  If you were given an assessment on the understanding of piece-wise functions, would you reflect on this activity to help you understand them better?  Why or why not?

D)  Please sketch the following Piece-wise function on the given grid..
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What connections do you see from this graph,

Equations and the experiment you just completed?

Please explain…
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