Discovering the Unit Circle with TI-NspireTM 3.0
Adapted from an activity by:

Ron Stewart, Chattanooga, TN and Rhonda Davis, Albuquerque, NM

Tracy Slate, Sallisaw High School, T3 Regional Trainer- OK

tslate@sallisaw.k12.ok.us 

MATERIALS NEEDED: 

Traced circles, compass, protractor, pencil, measuring strips, TI-Nspire handhelds

1. Without using a compass, find an object that can be used to trace the outline of a circle. Your object should make as large a circle as possible on an 8 ½ “ x 11” paper. Carefully trace the outline of your object on the paper using a pencil. What object did you trace? _______________________________________________

2. Using a compass and straight edge, find the center of your circle. Draw your lines lightly and do not erase them. Hint: What theorems do you know about chords of circles that may help you?

3. Draw the diameter of your circle.

4. Construct another diameter for your circle perpendicular to the first. These diameters will intersect in the center of your circle.

5. Extend the two diameters that you drew beyond the circle. You have constructed two coordinate axes. Label one of them the x-axis and the other the y-axis. Lightly label Quadrants I, II, III, IV.

6. Make a measuring system of your own using a measuring strip (make sure it is longer than the radius of your circle). Select a unit to use (gum wrappers, earrings, pencil width, etc…) and mark your measuring strip as accurately as possible. You will measure with your new unit instead of using inches or centimeters. 

7. What is the radius of your circle using your new units? _________________________

8. What is the equation of your circle using your new units? _______________________________

(Hint: The equation of a circle centered at the origin is x2+y2=r2.)

9. Using your protractor and straight edge, divide your circle into 36 equally spaced arcs. Mark each of these dividing points. What is the measure of each of the central angles that have been formed by these arcs? _______________________

10. Open a new document on your TI-NpireTM or TI-NspireTM CAS, c1. Select Lists and Spreadsheets (page 1.1). Name column “A” degree, and starting in row “1” enter the numbers {0, 10, 20, 30, …, 350}  Why was 360 not entered into the list? ________________________________________________________________________________

11. Using your new units, determine the x and y-coordinate of each point you marked in # 9 and label each point. This may take a while, but be as accurate as possible. Always measure distance perpendicular from one axis parallel to the other. Use decimal approximations for any length between two units.  Once you label the coordinates in Quadrant I, move to Quadrant II and look for a pattern. 

12. In your TI-NspireTM list, name column “B” xcoord and column “C” ycoord. Record the x-coordinate for each central angle in column “B” and the y-coordinate in column “C.” Be careful and make sure that each (x,y) coordinate corresponds to the correct central angle.

13. What is the radius of your circle?____________ This is the same value entered in #  7, and will be denoted as r. Name column “D” x2coord and column “E” y2coord. In the formula row of column “D”, type =b/r (ENTER). New values should fill the column. In the formula row of column “E”, type =c/r (ENTER).

14. You are now ready to view a scatterplot of your data. Insert a Data and Statistics page (1.2), /~5. Select degree as your “x” variable and xcoord as your “y” variable (list “A” and list “B”). Sketch your graph below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.

15. Find two other people who have a radius quite different than yours. Ideally, try to find one person with a smaller radius and one person with a larger radius.  Sketch their graphs below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
16. Make some conjectures about the data from the three graphs. Note any similarities and differences.

17. Add another Data and Statistics page, (1.3), /~5. Repeat the process from # 14, but select ycoord for the “y” variable (list “A” and list “C”). Sketch your new graph below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
18. Again, using the same two other people, sketch their new graphs below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
19. Make some conjectures about the data from the three graphs. Note any similarities and differences.

20.  Go back to the page (1.2) you created in #14. Move your cursor to the y-axis and click to change variable. Change the variable to x2coord (lists “A” and “D”).  Observe the changes to the graph. Sketch your new graph below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
21. Again, using the same two other people, sketch their new graphs below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
22. Make some conjectures about the data from the three graphs. Note any similarities and differences.

23. Go back to the page (1.3) you created in #17. Move your cursor to the y-axis and click to change variable. Change the variable to y2coord (lists “A” and “E”).  Observe the changes to the graph. Sketch your new graph below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
24. Last time, using the same two other people, sketch their new graphs below indicating units on both axes. Label the x and y intercepts and the relative maxima and minima.
25. Make some conjectures about the data from the three graphs. Note any similarities and differences.

26. Compare all your graphs. Spend some time comparing your graphs to the original circle. How do they compare? List your ideas here.
27. Make sure your circle and graphs are complete and clearly labeled. Attach your measuring strip and circle to the worksheet before turning in.

Grading Rubric:

________ Construction of Circle (20 points)


(4) Circle is large enough, neat and readable


(4) Measuring stick is an accurate non-standard unit


(4) Correct center of circle found using appropriate geometric construction


(4) Correct axes drawn using appropriate geometric construction


(4) Accurate measurement of x and y-coordinates

________ Data Analysis (20 points)


Well-constructed graphs with accurate labeling and scaling, 5 points each set.

________ Completion of project (10 points)


(8) All conjectures are completed.


(2) Circle and measuring strip are attached

TOTAL SCORE: __________________________
