Graphing the Trig Functions, using Geometer’s Sketchpad
Getting Started:

· In your GSP Sketch, go to the GRAPH menu and choose DEFINE COORDINATE SYSTEM.  (You may want to move the unit point so that the unit is larger).

· Construct a unit circle, with center at the origin (point A) and a point on the circle at (1,0)…you can use the unit point (point D).

· Construct a point on the circle (point B).

· Construct a line through point B that is perpendicular to the x-axis.  Then find the intersection of this line and the x-axis (name it point C).

· Connect points A, B, and C with segments (segment AC = x, segment BC = y, and segment AB = r).  Hide the perpendicular line that was constructed in the previous step.

· Click on point B, and go to the MEASURE menu and choose the Abscissa (x-coordinate), and then choose the Ordinate (y-coordinate).  These will give you the coordinates of point B, which are also the lengths of the legs of the right triangle.

· Go to the EDIT menu and select PREFERENCES.  Make sure that you are measuring angles in radians.  Then, click on points D, A, B (in that order), and go to the MEASURE menu and select ANGLE. 

Sine Function

· Recall that the sine of the central angle can be found by the y-coordinate of the point that intersects the terminal side of the angle and the unit circle.
· Select the angle measure, 
[image: image1.wmf], then the measure of y-coordinate of point B.  (Make sure you select them in this order and that both are highlighted).  Then, go to the GRAPH menu and select PLOT AS (x,y).  You have not plotted the point 
[image: image2.wmf].
· You should see a point appear on the sketch.  Select this point and go to the DISPLAY menu and select TRACE POINT.
· Move point B around the circle and see what happens to this new point.
· Select point B, then go to the EDIT menu, and select ACTION BUTTONS ( Animation.  Make sure the point is moving counter-clockwise around the circle at medium speed.
· Push the Action Button.  You are now graphing the sine function!!  (Since GSP will only measure angles from -
[image: image3.wmf] to 
[image: image4.wmf] radians, we only see the graph on the interval [-
[image: image5.wmf] , 
[image: image6.wmf]]).  
· Make some observations about the graph of the sine function and write them here.  For example, what is the domain and range?  What is the period (interval for one full cycle)?  What are the intercepts? Etc.   You may want to sketch the graph here, predicting what it might look like for 
[image: image7.wmf] and 
[image: image8.wmf].
Cosine Function

· Recall that the cosine of the central angle can be found by the x-coordinate of the point that intersects the terminal side of the angle and the unit circle.
· Follow the same instructions as you did for the sine function, but instead of choosing the y-coordinate of B, you will choose the x-coordinate.   Thus, you will be graphing 
[image: image9.wmf].  (Make sure to trace the point)
· Make some observations about the graph of the cosine function and write them here.  For example, what is the domain and range?  What is the period (interval for one full cycle)?  What are the intercepts? Etc.   You may want to sketch the graph here,  predicting what it might look like for 
[image: image10.wmf] and 
[image: image11.wmf].  How is it different from the sine function’s graph?
Tangent Function

· Recall that the tangent of the central angle can be found by y/x of the point that intersects the terminal side of the angle and the unit circle.
· Go to the NUMBER menu, and choose CALCULATE.  Then, calculate y/x.  (Make sure to choose the measures of the y-coordinate and x-coordinate from the sketch). 
· Follow the same instructions as you did for the sine function, but instead of choosing the y-coordinate of B, you will choose y/x.   Thus, you will be graphing 
[image: image12.wmf].  (Make sure to trace the point)
· Make some observations about the graph of the tangent function and write them here.  For example, what is the domain and range?  What is the period (interval for one full cycle)?  What are the intercepts? Etc.   You may want to sketch the graph here, predicting what it might look like for 
[image: image13.wmf] and 
[image: image14.wmf].
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