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PCPAP Notes
4.3: Trigonometry Extended . . . 

Recall that we are now doing coordinate geometry, not plane geometry.  We draw our angles in standard position, understood.  Consequently, we no longer need to draw the initial ray, which we will assume is on the positive x-axis, only the terminal ray.  

We denote a positive angle to be a rotation in the counter-clockwise direction (CCW) and a negative angle to be a rotation in the clockwise direction (CW).  The reference triangle has a positive, acute angle (between the x-axis and the terminal ray) called the reference angle, denoted
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Example 1:

Sketch
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.  Can you find another angle, say
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, that is positive that terminates at the same place?

Can you find another angle, say
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, sharing the same terminal ray that is positive, yet different than
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?  Can you find another angle, say
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, sharing the same terminal ray that is negative, yet different than 
[image: image7.wmf]q

?

Are all the angles 
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 above equal???  How are they related?  Are there other angles with the same relation?  How many?

Definition:

Two or more angles that share a terminal ray are called coterminal angles.

We can write a mathematical equation for all the coterminal angles of a given angle
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 if the angle is in degrees

Or
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 if the angle is in radians.

Example 2: 

Are the following angles coterminal?  Draw each.  Show there reference triangles.
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Notice from above that even though the angles are not equal, they ARE coterminal, which means they have the same reference triangle and the same ratios of all the triangles side lengths!!

FACT:

Coterminal angles have the exact same trig values!!!!!  This makes our unit circles infinitely expandable and uncommonly useful.

Example 3:

Find the simplified exact (no decimals) values of each of the following:
a) 
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b) 
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c) 
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d) 
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f) 
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We can also find exact trig values of angles simply by knowing a point on the terminal ray.

Example 4:

If the terminal side of 
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 passes through the point
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, find the simplified, exact values of all 6 trig functions of
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, then find 
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Example 5:

If the terminal side of 
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 passes through the point
[image: image27.wmf](

)

4,5

--

, find the simplified, exact values of all 6 trig functions of
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, then find 
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As you can clearly see, drawing the triangles is critical to finding the reference angle.  Once you know the reference angle, you can interpret the calculator’s answer (it will always give you a correct angle, but maybe not the one we want!) to find the correct angle.
Here are the four cases to find 
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 in terms of 
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depending on which quadrant 
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 terminates in.
Let’s put it into practice:

Example 6:

If 
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, find all six trig functions of
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, then find 
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Example 7:

If 
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, find all six trig functions of
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, then find 
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Example 8:

If 
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, find all six trig functions of
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, then find 
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