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g-— »-—  oection 4.2
Trigonometric Functions: The
Unit Circle

Question: What is a trigonometric function?
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Calculus and the Unit Circle

(a) ¢ is positive, /\ P+y=1

2=
*f P=(xy)

Figure 4.14 A unit circle with a

central angle measuring  radians (b) tis negative

s=r=1=t
The radius of The radian measure
4 unit circlo is 1. of the contral angle is ¢,

The length of the intercepted arc 1s t. This is also the radian
measure of the central angle. Thus, in a unit circle, the radian
measure of the central angle is equal to the length of the

intercepted arc. Both are given by the same real number t.
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The Six Trigonometric Functions
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Tan, © = *%Z Zan (5)=0
Trig functions are defined by the coordinate where W
the terminal side of the angle intersects the unit

circle. The input of a trig function is the angle, the
output is the coordinate...
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Name Abbreviation Name Abbreviation
sine sin cosecant €5
cosine cos secant sec

How do you define the
six trig functions using
the unit circle?

tangent tan cotangent cot

Definitions of the Trigonometric Functions in Terms of a Unit Circle

If #is a real number and P = (x. y) Is a point on the unit circle that
correspands to £, then

y
sinf = y cosi = x tan!rz,x.il}
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e the figure at right to find the trigonometric 7| l ﬁ
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Section 4.2
Trigonometric Functions: Identities

o
MODE: @

Question: Have you memorized the trigonometric identities? What
do you need extra review on from 4.1 and 4.27
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Domain and Range of Sine and
Cosine Functions
O O =x
M@‘v

- , W
P /W
The Domain and Range of the Sine and Cosine Functions

The domain of the sine function and the cosine function is the set of all real

numbers. The range of these functions is the set of all real numbers from -1
to 1, inclusive.
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Exact Values of Trigonometric
Functions at t= g
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Example
Use the figure at right to find the trigonometric

An

functions at t.

Example Use the figure at right to find the trigonometric

functions at t.
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i ; ; kL V= 5)
Trigonometric Funclmnsat4 Mg = =
sin — =\—§ cos— =L§ tan— = 1
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Even and Odd
Trigonometric Functions
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Even and Odd Trigonometric Functions
The cosine and secant functions are even.
cos (—t) = cost sec () = sect

The sine, cosecant, tangent, and cotangent functions are odd.

sin (—t) = —sint csc (—t) = —csct
tan (—f) = —tant cot (—t) = —cott
Example Find the value of each trigonometric function
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Reciprocal Identities

1 1
sint = — coSt = —— tant = —

csct sect cott
1
csct = — sect = —— tt=——
sint cost tant
— - -
—_ -
T — —

sin cost
tant = — tf = —
0st sint
T O =% St = ?
. _ =<
Wev 3 0 ©
Pythagorean Identities
sinfr + cos’r =1 1+ tan’r =sec’t 1+ cot’t = csc?r
D)
(’(,3 yg\_fa.;; )
#O =y
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Example Given sint =— and cos t:T find the value of
cach of the four remaini lgonometn 1011S.
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Example Given sin t =% and cos t=T3 find the value of

i i

cach of the four remaining trigonometric functions.
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Example

Given that cos t=ﬂ and 0 < t<§: find the

i

value of sin t using a trigonometric identity.
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Periodic Functions
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Definition of a Periodic Function
A function f is periodic if there exists a positive number p such that

f(t +p) = f(t)

for all f in the domain of f. The smallest number p for which f is periodic is
called the period of f.

Periodic Properties of the Sine and Cosine Functions
\

sin(f + 2m) = sint and cos(t + 2m) = cost
The sine and cosine functions are periodic functions and have period 27.

Periodic Properties of the Tangent and Cotangent Functions
tan(f + w) = tant and cot (f + 7) = cott

The tangent and cotangent functions are periodic functions and have
period 7.

Repetitive Behavior of the Sine, Cosine, and Tangent Functions
For any integer n and real number ¢,

sin(ft + 27n) = sint, cos(ft + 2wn) = cost, and tan(f + wn) = tant.
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Example 1

Find the value of each trigonometric function

Or =
a.cot — = _=
e L E @ (o)

December 03, 2012
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Assignment 4.2 part Il.
Due Wednesday

Quiz: 4.1 and 4.2 Wednesday...

page 472-473
#19-59 odds
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Using a Calculator to Evaluate
Trigonometric Functions

SE’Ci_ 1
12 T
Ccos —

12

Using the radian mode, enter one of the following Keystroke sequences:

Many Scientific Calculators

FHE 2= ]

Many Graphing Calculators

[Hrees1[Arz1=0120 0 ][ Ever],

Rounding the display to four decimal places, we obtain sec é = 1.0353.
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Example

Use a calculator to find the value to four decimal places:

Or
a.cot —
A

b. cos

RY4
C. sec -

d.csc1.2

Do not use a calculator. sec(— 3;)
i _
(@) =
2

(b) _3

2

(c) _1
2
(d) —v2

Find the exact value of the trigonometric function.

December 03, 2012
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Find cot S—’T
6

(@) V3
2
(b)

© 5

(d) 2

the unit circle has been divided into twelve
equal ares, corresponding to t-values of
T o7 ow éw Bw T 4% 37 57 =7

DEEET? #T?T?Tand 27

Use the ( x, y) coordinates in the figure to find the value of
each trigonometric function at the indicated real number, t, or
state that the expression is undefined.
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