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ey hat You Should Learn

* |dentify a unit circle and describe its relationship
to real numbers.

« Evaluate trigonometric functions using the unit
circle.

« Use the domain and period to evaluate sine and
cosine functions.

» Use a calculator to evaluate trigonometric
functions.



The Unit Circle



iiThe Unit Circle

The unit circle
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-.The Unit Circle

Each real number t also corresponds to a central angle 4
(in standard position) whose radian measure is .

The real number tis the (directional) length of the arc
intercepted by the angle &, given in radians.



The Trigonometric Functions



iiill he Trigonometric Functions

Definitions of Trigonometric Functions
Let ¢ be a real number and let (x, y) be the point on the unit circle corresponding

to 1.
sint =y Cost=x tantzz, x#0
X
1 1 X
csct=—, vy#0 sect=—, x+0 cott=—, y#0
y X y




. The Trigonometric Functions

The unit circle has been divided into eight equal arcs,
corresponding to t-values of 7 7 37 _ 57 3m Im

, and 2.




il he Trigonometric Functions

The unit circle has been divided into 12 equal arcs,

corresponding to t-values of
aa m 27 Sm Tw 4w 37 Sw 11w

O,E,E,E, 3’ 677T5 67 3, 2, 3’ 6

, and 2.




i =xample 1 — Evaluating Trigonometric Functions

Evaluate the six trigonometric functions at each real

number. 5

T T _ _
a.t—6 b.t—4 c.1=0 d.t=r
Solution:

a. = % corresponds to the point (x, y) = (£ l).

22
o ar 1
in—=vy=—
e TV T
COSW \/§
T_ =2
6 2
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.‘EEEEE:E;;.,. Xample 1 — SOlUtIOn

cont'd

Ty 1/2 1 V3

tan — = = = = EN
e X V32 V3 3

T 1 1
CSC— =— = —— =
6 vy 1/2
T 1 2 23
SeC— =—=—"F®== 5
6 x V3 3
V3/2
cotzz_zﬁz'ﬂ
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ﬁﬁﬁim )(Eir71F)|€3 '1 — lE;C)ILItj(),7

cont'd
. 2 - 2
b. 7 = — corresponds to the point (x, y) = (_ 2 _\2_)
S V2
SIN—= =y = ———
4 2
Sm_ 2
COS 1 =X o)
5 —
tan = = = = V2 =1
x =22
57 1 2 2
CSC—— =—= "5 =~
4y V2
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.‘EEEEE:E;;.,. Xample 1 — SOlUtIOn

cont'd

1
_l__t __
sec = = 7 NG
cot— = — = =1
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ﬁﬁﬁim )(Eir71F)|€3 '1 — lE;C)ILItj(),7

cont'd

c. t= 0 corresponds to the point (x, y) = (1, 0).
sin0=y =0
cos0=x=1

0 _
T =0

tan 0 =

= <=
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.‘EEEEE:E;;.,. Xample 1 — SOlUtIOn

cont'd

csc 0 = — is undefined.

cot0 = % is undefined.
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ﬁﬁﬁim )(Eir71F)|€3 '1 — lE;C)ILItj(),7

cont'd

d. = x corresponds to the point (x, y) = (-1, 0).
sinz=y=0
COS 7= X = —1
iU

tan 7= 2 = _1=0
X
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.‘EEEEE:E;;.,. Xample 1 — SOlUtIOn

cont'd

csc m = — is undefined.

cot 7 = Y is undefined.
y
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Domain and Period of Sine and Cosine
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iiilDomain and Period of Sine and Cosine

The domain of the sine and cosine functions is the set of all

real numbers.

)

-1< y <1
—-1< Sint <1
—1< <1
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N 2 sin (t+ 2zn) =sin t
N ‘L7 ,. cos (t+ 2zn) =cos t
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iiilDomain and Period of Sine and Cosine

Definition of Periodic Function
A function fis periodic if there exists a positive real number ¢ such that

e+ ¢)=fQ

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

Even and Odd Trigonometric Functions

The cosine and secant functions are even.
cos(—1) = cos ¢ sec(—1) = sect

The sine, cosecant, tangent, and cotangent functions are odd.
sin(—#) = —sin ¢ csc(—1) = —csct

tan(—¢) = —tant cot(—t) = —cot ¢
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e vample 3 — Using the Period to Evaluate the Sine and Cosine

a. Because 137 _ )

— + Z, you have
6 6
smB—W = sin(2~n- + E)

6 6
—un T
— S1n 6
1
=

b. Because _7777 P g you have

0S ( 77T) cos( dar + W)
C —— | = — —
b T
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e ample 3 — Using the Period to Evaluate the Sine and Cosine

cont’d
-
= COS —
2
= ().
. 4 4 . . .
c. For sint = —, sin(—¢) = —— because the sine function is

5 5

odd.
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