CBR Project #1
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You will be collecting data via a CBR (Calculator based ranger).  Your goal will be to analyze the data from a calculus perspective.  Although you may work in partners to collect the data, you must write up your conclusions separately.

Data Collection:

1. [image: image2.wmf][image: image3.wmf]First you must link and receive the program ranger.

2. Execute the ranger program by entering ranger() on your home screen command line.

3. [image: image4.png]Texas Instruments

RANGER  Cu1.00>
Prass (ENTER]



Using the 1:Setup/Sample... option, set your options as below:
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a)  Create a sinusoidal curve relating distance to time.  (Be creative)
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b) Use the ENTER key to access the options menu.  If you do not like your curve, then you may Repeat Sample.  Otherwise, choose Quit.
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Analyzing the Data:

1. As you quit the ranger program, your L1 and L2  lists were defined as the time and distance lists respectively.  (The velocity and acceleration lists should be zeroes).

2. [image: image8..pict]Open a new Data/Matrix file using the APPS menu.  Name it cbr.

3. Define c1 as L1.  Likewise, define c2 as L2.  Now you can run calculations on your data.
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4. Using menu item F5 Calc, perform a sine regression on c2 in terms of c1.  Store this as y1(x).  As such, you will be able to use your calculator’s abilities in the graphing mode to analyze the data.
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Note:  A “singular matrix” error indicates that your data was too erratic.  Try another sample and use heavier smoothing.

When you arrive at a sine function that approximates your data, you can perform calculus operations to further your analysis.

Calculus Analysis:

1. What is the function that approximates your data?

2. What are the first and second derivatives of your function?  If your first function relates distance to time, what are the first and second derivatives relating?  Mathematically explain these relationships.  (That is, explain why the derivatives are velocity and acceleration functions.)

3. Graph all three functions on separate axes.  Clearly label units.

4. Identify the zeros of your first derivative.  What do these mean?  (Be very specific—include times and distances.)  How do the zeros of the first derivative relate to important features on the original function?  What was happening in your experiment at these zeros?

5. What do the zeros of the second derivative mean? What was happening in your experiment at these zeros?

6. [image: image13.png]


Discuss the maxima of each graph if not previously done.

Write up:

In your write-up be sure to include the following.

a) Describe what you (and your partner) did to gather data.

b) Present your calculus analysis.  (Include a brief description of how you arrived at your function.)

c) Speculate as to a situation in life that could use a similar process of data collection and derivative evaluation.

Your write-up should represent your best in quality of presentation and mathematical conception.
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