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- Section 4.4 (Part )
FEREEAN  rigonometric Functions
of Any Angle

niumicwork (Due Thursday, December 13, 2012):

page 499 #9-21 odds, 35-85 odds

... 24 problems... all pretty straightforward...

Trigonometric Functions
of
Any Angle
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Definitions of Trigonometric Functions of Any Angle
Let & be any angle in standard position and let P = (x, y) be a point on the
terminal side of 8. If r = \/ x* + v* is the distance from (0, 0) to (x, y), as shown in
Figure 441, the six trigonometric functions of 6 are defined by the following ratios:
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Trigonometric Functions of Quadrantal Angles

December 12, 2012
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Example

Evaluate the cosine function and the cotangent function

at the following four quadrantal angles:

a. 6=0" =0

b.o=90" =~
2

c. 9=180" =1

-

2T

d. 6=270" =—
2
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The Signs of the Trigonometric

Functions

cod e 77
¥
Quadrant 11 Quadrant 1
sinc and All
cosecant functions
positive positive
X
Quadrant 111 | Quadrant IV
tangent and cosine and
l:nlilllgtll[ secant
positive positive
Study Tip
Your author’s high school trig teacher showed him this sentence 1o remember the signs of the trig functions:
All Students Take Calculus.
Al 1f|, fudstupat Slaw and [pe T"!.II wnd I1g Eoalnw and Ing
wrE pasitie id wiwi praeal, cavecant, rogipracal, sataigast, rwapreeal, sdint,
Li]18 wre pesition (o QUL aee peadtion b QUIL  wrw pusibivn in QY.
The sentence isn't true anymore, so vou may prefer these memory devices:
Al Snakes Tease Chickens
A Smart Trig Class.
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Example

Name the quadrant in which @ lies if the cotangent

_—

il T I

\
G

18 Eositive and the sine 1s negative.

Example @%

Given that cot 6‘2_74 and sin 8>0 find the following:
o

sin = 2 - _ 4

75 cA =+
cosf= "L//5 :‘5 ’s
sec 0=

csc 6=
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Reference Angles

Definition of a Reference Angle

Let # be a nonacute angle in standard position that lies in a quadrant. Its
reference angle is the positive acute angle 6’ formed by the terminal side of #
and the x-axis.

Finding Reference A s for Angles Greater Phan 360° (277)
or Less Than —360° (—2

1. Find a positive angle a less than 3

2. Draw « in standard position.

3. Use the drawing to find the reference/: : given angle. The positive
acute angle formed by the terminal Aide of a and th&xaxis is the reference angle.

r 27pAhat is coterminal with the given angle.
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Find the reference angle, &', for each of the following

angles:
Ar 27
3

6=-120 +180 = &60°

e
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(20
} ’ 1§ O— 20
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Example

Find the reference angle, 6 ', for each of the following

angles: e
g7 _ e /1) <90
3 > 3 < —(;2
13z 120t Tt
= e == /é
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Evaluating Trigonometric
Functions Using Reference
Angles

Using Reference Angles to Evaluate Trigonometric Functions

The values of the trigonometric functions of a given angle, f, are the same as
the values of the trigonometric functions of the reference angle, 6, except
possibly for the sign. A function value of the acute reference angle, 8, is always
positive. However, the same function value for 8 may be positive or negative.

A Procedure for Using Reference Angles
to Evaluate Trigonometric Functions
The value of a trigonometric function of any angle # is found as follows:
1. Find the associated reference angle, ', and the function value for 6.
2. Use the quadrant in which @ lies to prefix the appropriate sign to the
function value in step 1.
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Discovery

Draw the two right triangles
in\'i’ﬁ\'ing 307, 45%, and 60°.
Indicate the length of each side.

J2 45 U

60

Find the sine, cosine and tangent of 30, 45 and 60 degree angles.

Here are the answers to the previous

Special Right Triangles and Trigonometric Functions of Special Angles

V2
o =X
] 30 — 45° = 3 6l = 3

Wil

<
(511
<

. 1
1 sin @ —: 3 2

ta ]| -

cos 0 a ry

tan 0 ——
an g
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Evaluating trig functions at reference angles only gives you the number value...
p

To find the sign of the answer... you have to think...

Example (;5c the reference a
each of the fol

es to find the exact value of

ving trigonometric functions:

. A = i TI/ r
sin = - 12 = 33
3 2 e =
n
T -
coS
6
._I../
o -— tan-lZO@m%/éO” = 1=
oh Y 140-130 o

Example

Use the reference angles to find the exact value of
ech of the following trigonometric functions:

T

-

5€C

10
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Find the reference angle for the angle -150°

—51(0a)

o(b)
19%0)
30 (d)
60"

Use the reference angle to find the exact value of the

. . . C e L St
following trigonometric function. csc—

2 _(3)
1
1 (b)
- (
NE)

5 (@)

243

-
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