Exploring Trigonometric Functions with Dilations
PART 1: DILATION EXPLORATION

Use GSP to construct a random right triangle, ABC.  Make sure that vertex C is at the right angle.  How can you be sure that angle C is a right angle?
PART 2: DILATION USING MARKED SEGMENT
Note:  There are two different ways to determine a scale of dilation using GSP:  a fixed ratio and a marked ratio.  We have already discussed using a fixed ratio, so now we will explore the use of a marked ratio.  
Next: 

1. Draw a segment DE.  

2. Now place a random point, F, on segment DE.  

3. Create two new segments, DF & FE.  

4. Select DF and FE (be sure that you’ve selected segment FE and not DE.) To do this you may have to click on segment FE two times.

5. While these two segments are selected, go to the transform menu and choose mark segment ratio.      Your segment ratio should be 
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6. Create a center point G anywhere in the sketch (not on the triangle).  Double click this point to mark it as the center.

7. Now highlight triangle ABC, and use the Dilate command to dilate the triangle.
PART 3: MEASURE
Name an angle of your pre-image that is not the right angle. ____________

What is the measure of this angle?  _______________

Name the segment opposite of this angle.  _______________

Name the hypotenuse of this triangle.   _______________

Name the segment adjacent to this angle. ______________

Measure the angle that you listed above on the pre-image and the dilated image.  What do you notice?

Measure the side opposite this angle, the hypotenuse, and the side adjacent to this angle (on the pre-image and the dilated image).  Let’s look at some ratios.

PART 3: EXPLORING TRIGONOMETRIC RATIOS

Let’s find some ratios on the pre-image and the dilated image.  Use the calculator in the Number menu of GSP by choosing the measurements generated in GSP.

What is the Scale Factor 
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What do you notice?  

Move the point F around to different locations on segment DE to change the scale factor of dilation.   What do you notice?

Now, in the calculator (from the Number menu) go to functions and choose Sin.  In the parentheses insert the measure of your angle by clicking on the measurement generated in GSP.  Let’s call this angle,
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.  Use the calculator feature in GSP to determine the following:

Sin (
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Tan (
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What do you notice? (Compare these answers with the ones in the previous table)
Based on your observations, write the definition of Sin 
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 are called trig functions.  If they are functions, they must have an input and an output (an independent variable and a dependent variable).  Describe the inputs of these functions.

Describe the outputs of these functions.

Do you think there would ever be a time that the inverse (a reversal of the inputs and outputs) of these functions would ever be useful?  When?  What would the inputs be?  Outputs?
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