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Chapter 4: TRIGONOMETRY AND THE UNIT CIRCLE
i 4.1 — Angles and Angle Measure

An a.“al& N <andavd position has its centre at the
origin and its initial arm along the positive x-axis
There are PUSi*hW, and hc@al‘h% angles.
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Example #1

In which quadrant is the terminal arm of each angle located?

a) 400° I b) 700° ~

c-65" N d-150° L

Sketch each angle in standard position.

a) 286° b) —190° c) 430°

a0° €’ a0
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Radian Measure of an Angle

e The formula for the circumference of a circle is C = 2“Y

e The unit circle has a radius = !

e Therefore, the circumference of the unit circle is C =200

21 = 6.283185...

This means that the distance traveled from the initial arm all around the circle and back
again is 6.283185...

I\
NI

Revolutions Degrees Radian Measure

1 revolution —é— 3‘700 Zm radians 6.283185... radians

% revolution —iF- [60° T radians 3.141592... radians
§ , s
= revolution 0|0° 2 radians 1.570796... radians

3T
%revolution —45— 21{0" "2 radians 4.712388... radians

H

% revolution —l‘: [' 180 radians 0.017453... radians

180°

Note that 1 radian = (T) ~ 57.3°
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Express the following angle measures in radians.

1\

a) 30° b) 225° c) 720°
30°(I°>= 30T 225°(L). 5T | (RN 2T
|90 \Bow ‘%0 \80. lw‘
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Converting Radians to Degrees: M\)H’\D\\& I!J\ﬂl ( 1
Express the following angle measures in degrees
180" ’ . .
21r('_3_0°, 360°T "“('Tf)-'?}.g @(@):ﬁoow
3\ T ) R T "L v iy
= 0":} - \50°
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Coterminal Angles
Coterminal Angles are (AVlglfS ih_Standard PDSi‘HOH tha

Share e some Jerminal owm .

ple: Sketch 8 = 30° as an angle in standard position, and show that 8 = 390° and
330° are coterminal angles.

1 . 3A0°-3b0” - 30° . Aerwminal
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The coterminal angle can be found by adding or subtracting revolutions; either +360°
when given degree measure or +2m when given radian measure. There are an infinite

number of coterminal angles.

Determine 3 coterminal angles for 40°.
40°+ 300" = 4o00°
40’ 40 -3b0° = -320° 400°, -320° omd 00’

4

40°+3b0° 4 360° = H,0° are ol Cokvminal with
41)“

Determine 3 coterminal angles for%

T =
g BT -iT 25T
: vV
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-Zw = -\r

+2W42W = 25T b,
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General Form of Coterminal Angles
Degrees: © = 360 n ; nen P—ePWSe“‘\'S all  the possible

Coterminol  omgles.
Radians: © % 2n , neN : A
Buisa NMWO\\ * (\‘2 $yoee )

Express the angles coterminal with 50° | Express a general form for all coterminal

in general form. angles of~53£
50°* 360°(n) ,neX " 5 22T, heN

Determine a coterminal angle to 740° over the interval —360° < 6 < 0° 0“\3 omg\-ES etween

HO*-360°(1) = 380" Reciviction . ove Occephalole

o - 3607 (2) = 207

i =307 g e only Coterminal
O - 260" (3) = -340° v angle over Mris interval.

F40°- 260" (4) = -700" X

. : 57 . - Think with
Determine all coterminal angles to ~ over the interval [—4m, 27| o\enom'mw of 3
. 2T G
ST 4 2m(() = UT 4 [T, ]
3 3
Sw_zm()= I v ‘ ‘
3 "% -3 gre the Colerminal
_om(2) = -3 v 2 angles over Hais iwkerval
32
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Arc Length

The central angle is the relationship between the length of the arc and the radius of the
circle.

The equation that represents this relationship is:

S = fr where: s=_QvC I‘G"O\J'Ph musk bhe Ahe
r=_yadivs Same VNAS

6 =_(enival omg\e
G Mgk vse vadiang

Note: If there is no unit attached to the angle measure (ex: 8 = 2.5) it is assumed to be

in radians.
Example #11
Determine the arc length. 8’ oer
0=25" - 2L \(3
Ly Mush be radians S ( 5 )(8)
> S+ 1.309 cm
(i)
= iU
3l

A bicycle tire has a radius of 0.5 m and travels a distance of 1.5 m. Determine the
rotated angle, in degrees.

S=ev 3('%)') = |H.3%%
.5= (0)(0:5)
0.5 0:5

2- 0
S Yadian
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Given the following information determine the missing value.

a)r = 8.7 cm, 8 = 75° determine arc length

S-ev B () 5
S+(%) (8

S= 1.3R3] cwm

b) 6 = 1.8, S = 4.7 mm, determine the radius

S=br

43 = (1.8)y
[® |.&
2.1 mwm =¥

c)r =5m, S =13 m, determine the measure of the central angle

S=er

1% = (6)(5)

5 )

2.6 =0

deioms. SO o veids



