





Name ___________________________

Unit Circle Functions

There are several different ways of defining trigonometric functions like sine and cosine. One set of definitions is based on right triangles, but right triangle definitions are limited to angles between 0 and Π/2. (Recall that Π /2 = 90°.) In this activity you’ll use a unit circle (a circle with a radius of exactly one unit) to define trigonometric functions for any possible angle, even beyond 2Π.

CONSTRUCT A UNIT CIRCLE

Start by creating a coordinate system, constructing a unit circle, and making some measurements.

1. 
In a new sketch, choose Edit/Preferences and use the box that opens up 
to set the Angle Units to radians, set the Precision for slopes and ratios to 
thousandths, and turn on trace fading. 
2. 
Choose Graph/Show Grid and resize the axes (by dragging the number 
on one of the tick marks) so that the maximum x-value is between 6 and 7.

3. 
Label the origin A and the unit point B by selecting them in order and 
choosing Display/Label Points.
4. 
Construct a unit circle. With points A and B still selected, choose 
Construct/Circle By Center+Point.
5. 
Construct a point on the circle and label it C. (Be sure you don’t construct 
it where the circle intersects one of the axes.)

6. 
Measure the x- and y-coordinates of this new point separately. Choose 
Measure/Abscissa (x) and Measure Ordinate (y).
7. 
Construct a line through the origin (point A) and the point C.  

8.
Measure the 
slope of this line by choosing Measure/Slope.
9. 
On the circle, construct an arc that begins at the x-axis (at unit point B) 
and goes counter-clockwise to point C. To construct 
the arc, select the 
circle and points B and C in order. Then choose Construct/Arc On 
Circle. Choose Display/Line Width/ Thick to make it thick.

10. 
With the arc still selected, measure its arc angle by choosing 
Measure/Arc Angle.
Your sketch should now look like the following:
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Drag point C around the circle and observe how all four measurements behave.

Q1: 
What are the largest and the smallest values you observe for each 
measurement?  Where do you find these largest and smallest values?

xc:  ________________________________________________________


yc:  ________________________________________________________


Slope of line AC: _____________________________________________


Measure of arc BC: ___________________________________________

PLOT YOUR MEASUREMENTS

To explore how the measured quantities depend on the position of point C, you’ll plot each measurement using the arc angle as the independent variable.

11. 
Plot the y-coordinate of point C as a function of the arc angle. To plot the 
point, select in order the independent variable (the arc angle) and the 
dependent variable (the y-coordinate), and choose Graph/Plot As (x, y).

With the plotted point selected, choose Display/Trace Plotted Point.
Q2: 
Examine the trace that appears as you drag point C around the circle. 
Describe its shape as you drag point C through the four quadrants. Do you 
recognize this graph? Which trigonometric function is this?
________________________________________________________________

________________________________________________________________

________________________________________________________________

Note:
You may want to turn off tracing for your first plotted point before looking at the second one.

12. 
Plot the x-coordinate of point C as a function of the arc angle. To plot the 
point, select in order the independent variable (the arc angle) and the 
dependent variable (the x-coordinate), and choose Graph/Plot As (x, y).

Turn on the tracing for this plotted point and change the color of this trace.  
Then drag point C to observe how it behaves.

Q3: 
Describe the shape of this trace as you drag point C through the four 
quadrants.  Which trigonometric function is this?
________________________________________________________________

________________________________________________________________

________________________________________________________________

13. 
Plot the slope of the line as a function of the arc angle. To plot the point, 
select in order the independent variable (the arc angle) and the dependent 
variable (the slope), and choose Graph/Plot As (x, y).  Turn on the 
tracing and change the color of this trace.  Then drag point C and observe 
the result.

Q4: 
Describe the shape of this trace as you drag C through the four quadrants.


Which trigonometric function is this?

________________________________________________________________

________________________________________________________________

________________________________________________________________

Q5: 
Calculate the value of yC /xC. Compare this value to the value of the slope 
while you drag point C. What do you notice? Explain your observations.

________________________________________________________________

________________________________________________________________

