Unit 5

MCR 3U1

Lesson 3: Trigonometric Ratios For Angles Greater Than 90o
[image: image16.wmf]q

The trigonometric ratios have been defined in terms of sides and acute angles of right triangles. Trigonometric ratios can also be defined for angles in standard position on a coordinate grid.  
In the diagram below, angle 
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 is in standard position.

The vertex of angle 
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 is at the origin. The ray that is located on the positive x-axis is called the initial arm. The other ray, called the terminal arm, rotates about the origin. The measure of the angle is the amount of rotation from the initial arm to the terminal arm.  

A related acute angle is the angle between the terminal arm of an angle in standard position and the x-axis, when the terminal arm lies in quadrants 2, 3, or 4.

The principle angle is the counterclockwise angle between the initial arm and the terminal arm of an angle in standard position. Its value is between 0o and 360o.  
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To determine the value of an angle using the coordinate grid, the following applies.
· Let (x, y) be a point on the terminal arm of an angle 
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 in standard position.

· The side opposite 
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 is y and the side adjacent 
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 is x.  The hypotenuse, r, can be found using the Pythagorean Theorem.

When 
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 is less than 90o, the following trig ratios apply:
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Example 1: The point (6, 10) is on the terminal arm of an angle 
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 in standard position. Find 
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sin

 and 
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cos

.
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For angles that are greater than 90o, you can use the unit circle as a guideline for determining the value of the angles:
Example 2

The point (-3, 2) is on the terminal arm of angle 
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 in standard position.  Find the value of 
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. 

Example 3: The point (-2, -4) is on the terminal arm of angle 
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 in standard position.  Find the value of 
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. 

Example 4: The point (2, -3) is on the terminal arm of angle 
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 in standard position.  Find the value of 
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QUADRANT 4


270-360o





QUADRANT 3


180-270o





QUADRANT 2


90 – 180o





QUADRANT 1


0-90o
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