EXPLORING CIRCLES

Open the 
TURN ON THE AXES
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to open the F5 menu
Cursor right and down to select show axes.
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to turn on the axes.   
We can now use [image: image3.png]


 to Grab and Drag the axes by the origin to a convenient position at any time.  [image: image4.png]


 will exit the Grab and Drag mode.

DRAW A CIRCLE
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 to access the F2 menu, cursor down to the circle command [image: image6.png]
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 to begin a circle and after moving a distance [image: image8.png]


 again to complete the radius control point on the circle.
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 to exit the circle command.  Label the control point B.


Place another point on the circle.    [image: image10.png]


 to activate the 
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F2 menu.  Select “Point on” after using 

Right arrow to open the submenu [image: image11.png]



BUILD A DIAMETER OF THE CIRCLE

Anchor a line through the non-control point (not B) of the circle and the center of the circle.  
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 to select F2, [image: image13.png]


 to open the sub-menu select Intersection.  [image: image14.png]


 Mark the intersection points of the secant and circle.
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HIDE THE SECANT LINE THROUGH THE CIRCLE
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 to select F5, select Hide/Show, cursor right to be sure Object is selected and    [image: image16.png]


                     
[image: image48.png]Cogrd. & Ea.
A Catcuiate
Clear






Select the secant line,[image: image17.png]


  then move away to hide the secant.
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Use Cabri Jr. to determine the length of the radius, diameter, and circumference.  Also determine the area, coordinates of the center of the circle, and the equation of the circle using Cabri Jr.  Organize the data collected on the screen so that you will remember what each number or the equation represents.  Record the data in TABLE I for circle A below. 

Be careful not to change the size of circle A.  Grab and drag Circle A to a different screen location.  In its new location we will refer to the circle as circle A’.  Record the data for circle A’.  

Do not create another circle.  Grab and drag the existing circle so that both size and location are changed.  This is circle B.  Record the data for circle B. (Be careful not to change the size of circle B.  Grab and drag Circle B to a different screen location.  In its new location we will refer to the circle as circle B’.)  Record the data for circle B’.  Repeat this process with at least four more circles.    

TABLE of CIRCLE DATA

(collect the data – space is provided for 7 different circles)

	Circle
	Radius
	Diameter
	Circumference
	Area of Circle
	Equation of the Circle
	Coordinates of Circle Center
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Focus:  How Does the Equation Change 

1. How does the equation of a circle change when you move the entire circle?  Consider the change in the equations as you look at data from circle A to circle A’, circle B to circle B’, etc.  As the location changes, how does the equation change?

2. Write the equation of a circle with center (-2, 5) and a radius of length 3.

3. Write the equation for a circle with center (-4, -7) and radius of length 5.

4. Write the equation for a circle with center (6, 3) and radius of length ½ .

Exit the Cabri Jr. APP.  Use the [image: image18.png]


 menu to record the data for radius, diameter, circumference, and area of circles A, B, C, etc. (it is not necessary to record the information from the ‘prime’ circles, you may want to share data with other students if time is an issue or compile a class data table) into four lists.  Graph and explore various combinations of the data recorded in the lists.  

Consider: 

· What is the most appropriate model for each combination of data graphed?

· Determine the regression equation.

· Use the regression equation to make predictions about each relationship.

The following (questions 3 through 5) may be used as a beginning for your explorations.  Explore similar questions with other data sets.  Do Not Limit your Explorations to the following Combinations (3 through 5) of Data Sets.  Be sure to record dependent and independent variables, regression equations used to model the data, and the predictions made using each model.  Discuss both expected and unexpected results.

Remember to select an appropriate window for each different combination of data sets used and also to change each STAT PLOT set-up to reflect the appropriate lists used.

5. Use the radius as the independent variable and the diameter as the dependent variable.  Set up an appropriate STAT PLOT [image: image19.png]
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 and choose an appropriate [image: image21.png]


to graph the data.

a. What type mathematical model seems to be most appropriate for the graphed data?

b. Use the calculator to determine the most appropriate regression equation for the data.    Record the regression equation.

b.   Use the regression equation to predict the diameter of a circle with radius 22 cm.
c.  Use the regression equation to predict the diameter of a circle with radius 7 inches.

d. Use the regression equation to predict the radius of a circle with diameter 38 inches.

e. Predict how the graph of the data would change if the independent and dependent variables were interchanged?

f. What calculator adjustments would you have to make in order to see if the changes you predicted in part e were accurate?  How accurate were your predictions.  Explain any inaccuracies you find.

6.  Use the diameter as the independent variable and the circumference as the dependent variable.  Set up an appropriate STAT PLOT [image: image22.png]
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 and choose an appropriate [image: image24.png]


to graph the data. 

a. What type mathematical model seems to be most appropriate for the graphed data?

b. Use the calculator to determine the most appropriate regression equation for the data.    Record the regression equation.

c. Use the regression equation to predict the circumference of a circle with radius 4.7 cm.

d.   Use the regression equation to predict the circumference of a circle with radius 15 inches.

e. Predict how the graph of the data would change if the independent and dependent variables were interchanged?

f. What calculator adjustments would you have to make in order to see if the changes you predicted in part e were accurate?  How accurate were your predictions.  Explain any inaccuracies you find.

7. Use the regression equation to predict the radius of a circle with circumference 423 inches.

8. Use the circumference as the independent variable and the area as the dependent variable.  Set up an appropriate STAT PLOT [image: image25.png]
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 and choose an appropriate [image: image27.png]


to graph the data.  

a. What type mathematical model seems to be most appropriate for the graphed data?

b. Use the calculator to determine the most appropriate regression equation for the data.    Record the regression equation.

b.   Use the regression equation to predict the area of a circle with circumference 16 cm.
c. Use the regression equation to predict the area of a circle with circumference 7 inches.

d. Use the regression equation to predict the circumference of a circle with area 38 square inches.

e. Predict how the graph of the data would change if the independent and dependent variables were interchanged?

f. What calculator adjustments would you have to make in order to see if the changes you predicted in part e were accurate?  How accurate were your predictions.  Explain any inaccuracies you find.

Regression Equations with the TI-84 Plus

Record data into lists:

[image: image28.png]
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 {Edit) place the cursor at the tip top of the list – so that the cursor is setting on the List Name, L1 – not the first entry slot within the list.  If there is any data left in a list, now is the time to clear the list  [image: image30.png]


.   Note:  nothing seems to happen until the cursor drops down into the list, you will notice that the list is clear.

Enter data into the list, type the data and [image: image31.png]


 after each item.  When all data entries have been recorded for a list, move to the next list and repeat the procedure.

Set up a STAT PLOT:

Go to [image: image32.png]
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 (STAT PLOT) then select a graph type, indicate the location of both the independent and dependent variables, and select the type of mark to use to identify each data point.  

Select an appropriate WINDOW :

Look at the list used for the X-list (independent variable) and theY-list (dependent variable)  – record nice, appropriate minimum and maximum values of each list in the [image: image34.png]


.  The increment between the “tic” marks should be appropriate so that “tic” marks on the graph represent nice easy numbers with which to count.  This is the Xscl and Yscl indicated in the [image: image35.png]


.
Determine an appropriate Regression Equation:

Go to [image: image36.png]


 then [image: image37.png]


 to CALC (for calculate).  Select what you suspect would be an appropriate type of regression, such as Linreg; choose the source of the independent and dependent variables (i.e.,  L1, L2); and choose where you would like to paste the regression equation using the following key sequence:  [image: image38.png]


, Y-Vars, Function, Yn (paste destination).

The command will resemble:  Linreg, L1,L2,Y1  [image: image39.png]


 (to make it happen)  [image: image40.png]



 (to see the regression equation plotted against the data).  Return to [image: image41.png]


 in order to see the regression equation that was just graphed.
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