Lecture 19 - June 12

e 6.1 Angles

Upcoming Deadlines

e 6.1-2 Homework (June 15)
* 6.3-6 Homework (June 20)
e Exam 3 (June 21)
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(a) 0 isin standard position;

0 is positive

Y

I

(a) 6 liesin quadrant II

}’;k

(b) 6 isin standard position;

0 is negative

(b) 6 liesin quadrant IV
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(c) 6isaquadrantal angle



Degrees

The angle formed by rotating the initial side exactly once in the counterclockwise
direction until it coincides with itself (1 revolution) is said to measure 360 degrees,
abbreviated 360°. One degree, 1°, is % revolution. A right angle is an angle that
measures 90°, or % revolution; a straight angle is an angle that measures 180°, or

3 revolution. See Figure 5. As Figure 5(b) shows, it is customary to indicate a right

angle by using the symbol b..

Terminal
o\ Terminal side _ side
initial side 1\ : . s "
Vertex Vertex [nitial side Terminal side Vertex Initial side
(a) 1revolution (b) right angle,%revolution (c) straight angle,%revolution
counterclockwise, 360° counterclockwise, 90° counterclockwise, 180°

[t is also customary to refer to an angle that measures 6 degrees as an angle of
0 degrees.
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Drawing Angles

Draw each angle.
(a) 45° (b) —90° (c) 225° (d) 405°

(a) An angle of 45° is % of a right angle. (b) An angle of —90° is & revolution in

See Figure 6. the clockwise direction. See Figure 7.

Figure 6 Figure 7 Vertex Initial side

Terminal 4/ —90°

side

Vertex Initial side

(c) An angle of 225° consists of a (d) An angle of 405° consists of 1 revo-

rotation through 180° followed by a lution (360°) followed by a rotation
rotation through 45°. See Figure 8. through 45°. See Figure 9.
Figure 8 995° — Figure 9
VN
\ Initial side
Vertex
.-'/
:-\\ Vertex / Initial side
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Radians

Thursday, June 7, 2018 10:09 PM

A central angle is a positive angle whose vertex is at the center of a circle. The rays
of a central angle subtend (intersect) an arc on the circle. If the radius of the circle is
r and the length of the arc subtended by the central angle is also r, then the measure
of the angle 1s 1 radian. See Figure 10(a).

For a circle of radius 1, the rays of a central angle with measure 1 radian subtend
an arc of length 1. For a circle of radius 3, the rays of a central angle with measure
1 radian subtend an arc of length 3. See Figure 10(b).

1 radian
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Arc Length

Suppose that #; = 1 radian. Refer again to Figure 10(a). The length s, of the arc

subtended by the central angle 6; = 1 radian equals the radius r of the circle. Then
51 = r,so equation (2) reduces to

—=— or s=rb 3)

Arc Length

For a circle of radius r, a central angle of ¢ radians subtends an arc whose
length s is

¥ = ) 4)

Y
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Examples

Find the length of the arc of a circle of radius 2 meters subtended by a central angle
of 0.25 radian.

Use equation (4) with r = 2 meters and 6 = (.25. The length s of the arc is
s = rf = 2(025) = 0.5 meter |

In Problems 71-78, s denotes the length of the arc of a circle of radius r subtended by the central angle 6. Find the missing quantity.
Round answers to three decimal places.

N\.71. r = 10 meters, 0 = lr:-lcli:-m. 5§ =7 72. r = 6feet, # = 2radians, 5§ =7
73. 0 = %radiﬂn. s=2feet, r=7 74. 0 = 'll'ﬂdiﬂﬂ. s = 6 centimeters, r =7
75. r = Smiles, s =3miles, =7 76. r = 6 meters, s = 8Smeters, # =7
77. r = 2inches, # =30°, s=7? 78. r = 3meters, 6 =120°, s=7
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Converting Between Radians and Degrees

Figure 12 s =rb

1 revolution = 27 radians 2mr = rb 6 = 1 revolution: s = 27r

1 revolution

s = 27r # = 27 radians Solve for 0.

1 revolution = 27 radians

(3)

180° = 7 radians

(6)

Divide both sides of equation (6) by 180. Then

I degree = —_radian

180
Divide both sides of (6) by 7. Then
180

'

degrees = 1 radian
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Degrees -> Radians

Convert each angle in degrees to radians.

(a) 60° (b) 150° (c) —45° (d) 90°
(a) 60° = 60-1 degree = 60+ ﬁradlan = grﬂdnns
(b) 150° = 150-1° = 150+ ——radi o di
18(] radian = 6 radians
(c) —45° = _1;;0 : ——Eradian
o _ LI
(d) 90° = 90 - 18{] —— radian = > radians

(e) 107° = 107~ 18[} ——radian ~ 1.868 radians
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(e) 107°



Areas of Sectors of Circles

t A Figure 14
b, A
Suppose that #; = 27 radians. Then A; = arca of the circle = 7r% Solving for A,
we find
0 0 1
A=A—=ar*—=—r%
. o 3
o, = _‘,7
Figure 15
2} A
Area of a Sector

0 A
The area A of the sector of a circle of radius r formed by a central angle of
6 radians is

1
A =i (8)

=)
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Earth's Circumference

115. Approximating the Circumference of Earth FEratosthenes
of Cyrene (276-195 BC) was a Greek scholar who lived and
worked in Cyrene and Alexandria. One day while visiting in
Syene he noticed that the Sun’s rays shone directly down a
well. On this date 1 year later, in Alexandria, which is
500 miles due north of Syene he measured the angle of the
Sun to be about 7.2 degrees. See the figure. Use this information
to approximate the radius and circumference of Earth.
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Distances

102. Distance between Cities Charleston, West Virginia, is due
north of Jacksonville, Florida. Find the distance between
Charleston (38°21" north latitude) and Jacksonville (30°20'
north latitude). Assume that the radius of Earth is
3960 miles.

North Pole

Equator

South Pole
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