Math 120 - Cooley
Trigonometry              
OCC

Section 2.4 – Trigonometric Functions of General Angles



Definition
Let ( be any angle in standard position, and let (a , b) denote the coordinates of any point, except the origin

(0 , 0), on the terminal side of (. If 
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 denotes the distance from (0 , 0) to  (a , b), then the six trigonometric functions of ( are defined as the ratios:
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provided no denominator equals 0. If a denominator equals 0, that trigonometric function of the angle ( is not defined.


Trigonometric Table of Values

	( 

(in Radians)
	( 

(in Degrees)
	sin(
	cos(
	tan(
	csc(
	sec(
	cot(

	0


	0°
	0
	1
	0
	Undefined
	1
	Undefined
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	45°
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	60°
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	90°
	1
	0
	Undefined
	1
	Undefined
	0
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	180°
	0
	–1
	0
	Undefined
	–1
	Undefined
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	270°
	–1
	0
	Undefined
	–1
	Undefined
	0







Definition
Two angles in standard position are said to be coterminal if they have the same terminal side.


( degrees
( radians



[image: image28.wmf](

)

sin360sin

k

qq

+=

o



[image: image29.wmf](

)

sin2sin

k

qpq

+=




[image: image30.wmf](

)

cos360cos

k

qq

+=

o



[image: image31.wmf](

)

cos2cos

k

qpq

+=




[image: image32.wmf](

)

tan360tan

k

qq

+=

o



[image: image33.wmf](

)

tan2tan

k

qpq

+=




[image: image34.wmf](

)

csc360csc

k

qq

+=

o



[image: image35.wmf](

)

csc2csc

k

qpq

+=




[image: image36.wmf](

)

sec360sec

k

qq

+=

o



[image: image37.wmf](

)

sec2sec

k

qpq

+=




[image: image38.wmf](

)

cot360cot

k

qq

+=

o



[image: image39.wmf](

)

cot2cot

k

qpq

+=


where k is any integer.
Definition
Let ( denote an angle that lies in a quadrant. The acute angle formed by the terminal side of ( and the x-axis is called the reference angle for ( .

Theorem – Reference Angles
If ( is an angle that lies in a quadrant and if ( is its reference angle, then
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where the + or – sign depends on the quadrant in which ( lies.


(  Exercises:   A point on the terminal side of an angle ( is given. Find the exact value of each of the six

 trigonometric functions of ( .
1)   (5 , –12)

2)   
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(  Exercises:   Use a coterminal angle to find the exact value of each expression. Do not use a calculator.
3)   
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(  Exercises:   Name the quadrant in which the angle ( lies.
8)   
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(  Exercises:   Find the reference angle of each angle.
10)   
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(  Exercises:   Use the reference angle to find the exact vale of each expression. Do not use a calculator.
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(  Exercises:   Find the exact value of each of the remaining trigonometric functions of (.
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