Trigonometry

section 3.1 REFERENCE ANGLE
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The reference angle (sometimes called related angle) for any angle @ in stan- w:l':c‘!L *
dard position is the positive acute angle between the terminal side of 8 and oY o
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the x-axis. In this book, we will denote the reference angle for 0 by 6. A
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ExampLE 1  Name the reference angle for each of the following angles. .%PQ\‘ @f&'@

a. 30° b. 135°
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c. 240°
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then 6 = 180° — ¢

d. 330°

If6 € QI then 6= ¢
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If 6 € QIIL

then 8 = 6 — 180°

If 6 € QIV, then § = 360° — 9

REFERENCE ANGLE THEOREM
A trigonometric function of an angle and its reference angle differ at most

n sign.
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Figure 2

As you can see. any angle with a reference angle of 30° will have a sine of% or
— 1 The sign. + or —. will depend on the quadrant in which the angle terminates.

sin 150° = sin 30° =

1
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3 ¥ They differ in sign only.
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exampLE 2 Find the exact value of sin 240°.

Using this discussion as justification,
trigonometric functions of angles betw:

Step 1.
Step 2.

Strep 3.

Step 4.

which 8 terminates,

24¢°
—180°

60°

180° :
Reference \ -,
angle is 60°
Figure 3

exampPLE 4 Find the exact value of csc 300°.
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Figure 5

Approximations

Find §, the reference angle.
Determine the sign of the trigonometric function b

Write the original wigonometric function of 6 in terms of
metric function of 4.
Find the trigonometric function of 4.

we write the following steps used to find
een 0° and 360°.

ased on the quadrant in

the same trigono-

ExXAMeLE 3  Find the exact value of tan 315°,
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ExamprLe §  Find the exact value of cos 495°,
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Figure 7

To find trigonometric functions of angles that do not lend themselves to exact val-
ues, we use a calculator. To find an approximation for sin 0, cos 8, or tan 6, we sim-
ply enter the angle and press the appropriate key on the calculator, Check to see that
you can obtain the following values for sine, cosine, and tangent of 250° and
—160° on your calculator. (These answers are rounded 10 the nearest ten-thou-

sandth.)

cos 250°

sin 250°

tan 250° =

—0.9397 sin (— 160°)
—0.3420 cos (— 160°)
2.7475 tan (— 160°) =

= —-0.3420
—0.9397
0.3640

To find csc 250% sec 250°, and cot 250°, we must use the reciprocals of sin 250°,
cos 250°, and tan 250°.

csc 250°

sec 250°

cot 250°

360°

=31s5°

45°

x

sin 250°
cos 250°

tan SN2

! — 1.0642
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Graphing Calculator

t [£] [sin] 250 [ENTL..,

] ~29238 1 [] [cos] 250

0.3640

| ] [a] 250 [ENTER]



