Lecture 25: Section 4.1
Angles and Their Measure

Angle - initial side, terminal side, vertex
Standard position of an angle

Positive and negative angles

Coterminal angle

Central angle

Radians

Complementary and suppplementary angles
Degree measure and radian measure
Arc length, s

Area of a sector

Linear speed

Angular speed
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An angle is formed by rotating a ray around its end-
point. The starting position of the ray is the initial
side of the angle, and the position after rotation is the
terminal side of the angle. The endpoint of the ray
is called the vertex.

NERTEX

An angle 6 is said to be in standard position if its
vertex is in the origin and its initial side coincides with
the positive r-axis.
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[f the rotation is in the counterclockwise direction, the
angle is positive; if the rotation is clockwise, the angle

is negative.
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Angles o« and (8 are coterminal angles if they have
the same initial and terminal sides.
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A central angle is an angle whose vertex is at the
center of a circle.
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Radian Measure

Def. One radian is a measure of the central
angle that intercepts an arc whose length is equal to
the radius. Algebraically, this means that

‘ﬁ O=ANGLE D RADIAY
MEASOREMEMT
3= ARRC LENGTH

where 0 1s measured in radians.

r= RADIVS
)
J "ENGTH oF ArC 1S
\e S=r
r = |RADIAN
CIRCOMFERENE = TTd
NOTE: For the angle § = 1 revolution: =TT(2r)
=2mr
The length of the arc (circumference) s = 27r
s 2mr
Therefore |0 = — = — = 2. * ) REVOLUTIOny = 27T
r r

R-ADIAY

We have,

1 revolution = 27 radians
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NOTE: If 0 <68 < 27w, the standard position of the
angle 6 in the Cartesian coordinate system is shown

below:
T2
(o)
ull o
3T
2

NOTE: Given an angle 6, the coterminal angles to 6

are (2myn= 2nTT
7
0 + 2nm NS AR
where n is an integer. INTEGER

ex. Find the angle with the smallest positive measure

21m
that is coterminal with 6 = -
n=|: "%L’I.,. LT - ‘gl_ﬂ‘ +_8_71-= - 1317 h=3: 'z__’_7_7—+211'(33=—2_/_77’+ Z_ﬁf
1 " Ty T g 4 <y
= (3T
h=71: _7;’11‘ 4_'7,11’(2)__ -um lé‘n‘ Y
| ‘,_-" < = -3
Q‘

Checkpoint: Lecture 25, problem 1
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X
Def. Given two jpositive\angles a and (3,

1. o and 8 are complementary if X+ (@ -.lI oF )
<< T o |
= AJD 90° ARE THE SAME THING! >+ @=90°

2. v and B are supplementary if x +pf-9 0,12
BN +>3= '800

CoMPLEMENTARY SOPPLEMENTARY
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ex. Find the complement and supplement of the angle
0 = T ET (>= AuGLE WE ARE LOOKING FoR

?.
COMPLEMEJT ¢
IR
a =T = (=T _
?—Tp—i—;ﬁ%-g'?’%:% ﬁ:S_Tr
/4
SUPPLEME 5T -
LI
RHEET SR T-T - 37 1 | ep [B=em
+ =X Y =z

Checkpoint: Lecture 25, problem 2
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Degree Measure

Another way to measure angles is in terms of
degrees, denoted by °.

NOTE:

1 counterclockwise revolution = 360°

1 revolution = 360° = 27 rad

*

— 180° = 7 rad

Therefore, we have

ﬁso"-.ﬂ RAD ] 7o

180° . T

180 /89

)°= 1T 240
IBOIZA

£l80°: 7T|?—AD]T—T'—

180°_ IrAD

—
180°
and 1lrad=—— 90_ 34
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Conversions between Radians and Degrees
[ THD FRACTION PEDUCES TO /!

189,
X T

T

Radian Degree

\/

x 1T
186°

ex. Convert each angle in degrees to radians.
1)60°. I . ©om _ 7T
180° 180 3

2) 150°. T _ |som _ Sy
/80° 180 T

ex. Convert each angle in radians to degrees.

(+]

NI 180 - A8 go° 300
§ L €y G

2) _3_7T . I—BEO = -3 (18__00) - -135°
4 o Y

Checkpoint: Lecture 25, problem 3
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/PERAMETER™

y
Arc Length = PARTIAL CIRCOMFERENCE AROVND
CIRCLE
For a circle of radius r, a central angle 6 intercepts an
arc of length s given by EALLIER: ©= %
s=rf Sz ARC LENGTH
. . . = FADIVS
where 0 is measured in radians. ©= AGLE |9
FADIAYS

ex. A circle has a radius of 6 inches. Find the length
of the arc intercepted by a central angle of 120°.
A S=r o
o %\’\)A'\‘T e '(\) IZ,Ables!
©=120°/TT
(780° )
G

©= o - 27
189 3

Checkpoint: Lecture 25, problem 4
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Area of a Sector

For a circle of radius r, the area A of a sector with

central angle 6 is given b A=TTr?
@ ALEA OF A SECTOR:
(&
T

where 6 is measured in radians.4&

ex. A sprinkler sprays water over a distance of 30 feet
while rotating through an angle of 150°. What area of

lawn receives water?
WAJT © 10 RADIAYY'

A O= |5¢° ( T
T8 )
\5°°<\ RALY
Tore ' 180 ©
_ L 2
IA\' 2 (30 )(S—:\)
A= 302057
26

= E:*STI’ SQ-FT: 1

Checkpoint: Lecture 25, problem 5
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