4.1 Angles and Angle Measure

% v
ferminal arm
o © >0 measured
180° — T o . (positive) counder- cloclwise
origin L}e arm 360

O <0 measured
(negative) clockwrse

270°
Angles in standard position have their center at the origin (0,0) and the initial arm on the positive

X-OXis.

Angles are measured in degrees or __radians
(new!)

An angle that has a measure of 1 radian is an angle in which the length of the _radius
length of __+he cuc of +he angle

In other words, | radian is +he
arc length = CLY\91¢ made when we take +Hhe
radius Jength . .
(r) radius anel wrap 1+ around Hae
radius circle .
angle « = 1 radian
\Z / ho units
Degrees Radian Measure
3 .
Full rotation of a circle 69 2 3L0 27t
VAN g
Half rotation of a circle 180 ™
4 rotation of a circle 2

Note: Angles without units are considered radians.
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radions = degrees
o

Conversion factor : degrees and radians ar 3L0

Conver+  radians o degrees convert+ degrees tv radians

l
|
degrees = radians x 180° : radians = degrees » _ U
(want) (have) TC | (wan) (have) 180°
|
I
I

Example 1: Convert each angle into degrees or radians. Draw each angle in standard position.

a) 162° b) —150°
90°
\lmf - 150 x%"(_)_.
0 ®
180" 0 —_— 0 e
19 / - - 150
o -150° 180°%\°
lbl b4 Tr >9
‘800 -900 = - ‘S.Tr
v 18 =%
= bl 1T =
180° > =T
b
29
= 8lr
90 =9
. answer In
% fraction form
c) & = ﬂ} usihg o denominator d) 2.46 } ho units, so this is (n rodians
3 b of b helps +h draw
5 the angle
3 s T ]715 = I-S_’
yr
\,?; 2 Yo
f_ 0 0
Tebmw \ 2w = T2
b
. 2.4 » 180°
-3_": - EE L"E *’ |80 Ti-
2 b 3 .
0 = 4y2.8
= 120 I

it

3°

&



Coterminal Angles: Angles that have +the same terminal arm

when  n standasd posf'h‘on .

Jermmal arm
Draw an angle of 20° and one of 380°.

N,
20" g 280° share same 280°
terminal arm so +hey

ore coterminal .

We can find coterminal angles by Qdd[ng or subthuaci ng 3Lb0° (degrees)

of add iq or sub'h'ach‘hg 2T (radians)

The general form to express the coterminal angles is O * 30N , neN

@ ¥ 2mn_ ,_  neN
h represents a;\y natwral number
(represants ® of full rotations)
Example 2: Find two coterminal angles for each given angle. Express your answer in general form.

a) 150° 01 (one futl rotation , n= 1) O  (one full negative rotation,n=1)

O, = 15D0° + 2b0°n Oy = 150°

|5'0° + 3b0" (1) - lsoo _ 3b0°(.|)

general form: O = 150° % 3,0°n,n eN

- 20°Nn.

SR , n= 1 (pos. rot.) 02 , n:1 (neg. rot.)
3eneml farm :
6, 6+ 2mtn 91=9‘7—Tl'n.
= I 4 2mQl) - % =T -2MD-3
3 3 3 3
= L + T
3 3
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Arc Length of a Circle

Arc Length is the length of the arc that subtends the central angle.

(contains)
2% fens, .
N using r)rbpor‘h'ans
arc lenth __ central angle
circumference - full rotation
radiuws
central /
angle, o remember : C = ZTF
circumference
Arc length in degrees Arc length in radians
let x = arclength X . ©
Lmr 7T
X = 8
hila 30° x = AZFrb
| o
x = 2mr® o = or Q-
00 | e
2b 180°
conversiom
) ) ) factor
Example 3: Find the arc length of the sector that is formed if
a) The central angle is 120° and the radius of the circle is 15 cm.
9 s l’Z,D° o °
x = Trl | qas) ) . 1860° T
r=15cm T - °
180 180° 180
X =7

} exact value

} approx. value

b) The central angle is ‘%" and the radius of the circle is 8 units.

9:% x:_er:_}l.g = M
n m

r =28 units

)L:?

* -

Practice: p.175 #2 - 7ace, 8ac, 9, 11adg, 13, 14
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