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Section 4.1
Angles and Their Meas!re
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Question: Copy Figure 4.15... in your summary... This figure is very
important... we're going to have to memorize this...
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Figure 4.2 An angle; two rays with a
common endpoint
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Names of
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Technology

Fractional parts of degrees are measured in minutes and seconds. One minute, written 17,

! iy
is —degree: 1" = =7,

One second, written 17, is 7 degree: 1* = =",
For example,
31477127
. 47 12
3+ — + — )
\ 6l 3600
31.787

Many calculators have keys for changing an angle from degree-minutle-second notation

(D*M’S"} to a decimal form and vice versa.
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Measuring Angles Using

Radians
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Definition of a Radian

One radian is the measure of the central angle of a circle that intercepts an
arc equal in length to the radius of the circle.

1 | r T | T
i |

o S NN

{a) B = 2 radians {b) ¥ =3 radlians

Figure 4.8 For a 1.radian angle. the Figure 4.9 Two central angles measured in radians
intercepted arc and the radius are
equal.

Radian Measure

Consider an arc of length s on a circle of
radius r. The measure of the central angle, 8,
that intercepts the arc is

s
0= v radians.

Example

What is the radian measure of & for an ar

length 20 inches and a radius of 5 inches.

5 inches
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Relationship between Degrees
and Radians
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Conversion between Degrees and Radians
Using the basic relationship 7 radians = 1807,

) ) 7 radians

1. To convert degrees to radians, multiply degrees by 1800
. . 180°

2. To convert radians to degrees, multiply radians by ———

7 radians
s=2nr

1 rotation

N

\ T

Figure 4.11 A complete rotation
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Example

Convert each angle in degrees to radians.

a. 135% .

TTPW = BTT"
(50° 4

b. -120° . T radians
180°

c. -150% LA s 2T citien

[-l ( fAdian 5

0 Tf r saliaNs
e. 180" 1357

Example

Convert each angle in radians to degrees.
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Position

Drawing Angles in Standard
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Example

Draw and label each angle in standard position.

180°, =

December 03, 2012

Degree and Angle Measures of
Selected Positive and Negative

10
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Radian Measure
Terminal Side of Angle
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Coterminal Angles
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Coterminal Angles
An angle of x” is coterminal with angles of
x° + k- 360°
where k is an integer.
Y Y
3
60°
240°
_6 —_— X :\ — X
420° ~ ~120°
(a) Angles of 420° and 60° (b) Angles of —120° and 240°
are coterminal. are coterminal.

Assume the following angles are in standard position.

Find a positive angle less than 360" that is coterminal
with each of the following. 340 °= géof +30°

b. 405° HoB = > (0° -

= D o ©
€ 13 ;rk —(35% 30 :@

320= 26073 240"+ /O°
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Example

Assume the following angles are in standard position.
Find a positive angle less than 277 that is coterminal

with each of the following.
a

Example

December 03, 2012

Find a positive angle less than 27 or 360° that is coterminal

with each of the following.

a. 765"

b. 227
6
197

6
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o=
The Length of a Circular Arc

The Length of a Circular Arc s = arc length

Let rbe the radius of a circle and & the
nonnegative radian measure of a central angle
of the circle. The length of the arc intercepted
by the central angle is

s =rb.

14
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Example

A circle has a radius of 7 inches. Find the length

of the arc intercepted by a central angle of 120°.

Example

A circle has a radius of 5 inches. Find the length

of the arc intercepted by a central angle of 150°.

December 03, 2012
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Linear and Angular Speed

Definitions of Linear and Angular Speed

If a point is in motion on a circle of radius r through an angle of # radians in
time ¢, then its linear speed is

This expression defines This expression defines
linear speed. angular speed.

Linear Speed in Terms of Angular Speed

The linear speed, v, of a point a distance r from the center of rotation is
given by

v =rw

where w is the angular speed in radians per unit of time.

December 03, 2012

16



121126 4.1 Angles.notebook December 03, 2012

Example

A windmill in Holland is used to generate electricity. <

Its blades are 12 feet in length. The blades rotate
at eight revolutions per minute. Find the linear
speed, in feet per minute of the tops of the blades.

Convert the angle to radian measure. 150°
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A circle has a radius of 7 inches. Find the length of the arc

18
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