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518 CHAPTER 7 Trigonometric Functions

In Problems 35-46, convert each angle in degrees to radians. Express your answer as a multiple of .
\ 35, 30° 36. 120° 37, 240° 330° 39. —60° 40. —30°

@sm a2. 270° 135° a4, -225° 45, ~90° 46.y-180°

In Problems 47-58, convert each angle in radians 1o degrees.
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In Problems 59-64, convert each angle in degrees to radians. Express your answer in decimal form, reunded 1o two decimal places, - :

59, 17° (073 \ 61. —40° 62. -51° 125° 64. 350°

In Problems 65-70, convert each angle in radians to degrees. Express your answer in decimal form, rounded to two decimal places, i
(85314 66. 0.75 67. 2 3 6. 632 90, 35

In Problems 71-78, s denotes the length of the arc of a circle of radius r subtended by the central angle 8. Find the missing quan
Round answers to three decimal places. ‘ :

\ 71. r = 10 meters, & = %radian, s=1 72. r = 6feet, @ = 2radians, s =17
z 1 . 1 ]
13.0 = gradlan. s=2feet, r=7 74. 8 = zradmn, § = 6 centimeters, r =7
N
75, r = Smiles, s = 3miles, 8 =7 @r = 6 meters, s = 8 meters, § =7
-";77. = 2inches, § =30% s=7 78. r = 3 meters, 8 = 120, s=17

In Problems 79-86, A denotes the area of the sector of a circle of radius r formed by the central angle 8. Find the missing quanii
Round answers to three decimal places.

1 Y )
\ T9. r = 10 meters, 8 = Eradlan, A=7? Ql‘(l/} = ffeet, O = 2radians, A =17
"'.81.- 8= %-radian, A = 2square feet, r =7 82. 6 = i-radian, A = 6square centimeters, r = ?
83. r = Smiles, A = 3squaremiles, 6 =7 84. r = 6meters, A = 8square meters, & =7
85. r = 2inches, 6 =30°, A =17 Qs:g)r=3meters, §=120° A=7

In Problems 87-90, find the length s and area A. Round answers 1o three decimal places.

Qg) 88. DY Q;B’.) s 90, s

Applications and Extensions

.
\/ 91. Movément of 2 Minute Hand The minute hand of a clock @ovcmem of a Pendulum A pendulum swings
is 6 inches long. How far does the tip of the minute hand move angle of 20° each second. If the pendulum is 40 in¢
in 15 minutes? How far does it move in 25 minutes? Round how far does its tip move each second? Round ap
answers 1o two decimal places. two decimal places. b

93. AreaofaSector Find the area of the sector of a €l
dius 4 meters formed by an angle of 45°. Round ﬂll- ;
to two decimal places.

94. AreaofaSector Find the area of the sector of a CfCz8
dius 3 centimeters formed by an angle of 60°. RouP=
swer to two decimal places. i




 ce of 30 feet while rotating through an angle of 135°. What
-ea of lawn receives water?

esigning a Water Sprinkler An engineer is asked to de-
ign a water sprinkler that will cover a field of 100 square
Pyards that is in the shape of a sector of a circle of radius
15 yards. Through what angle should the sprinkler rotate?

7. Motion on a Circle  An object is traveling around a circle
- with a radius of 5 centimeters. If in 20 seconds a central angle

L of % radian is swept out, what is the angular speed of the

b o jccﬂf\ﬁhnj,s_ig_l_ig\ear speed?

5l Motion on a Circle _An object is traveling around a circle
- with 3 Tadiis of 2 meters. If in 20 seconds the object travels
-5 meters, what is its angular speed? What is its linear speed?

0. Bicycle Wheels The diameter of each wheel of a bicycle is
¥ 26 inches. If you are traveling at a speed of 35 miles per hour
. on this bicycle, through how many revolutions per minute are
i the wheels turning?

ar Wheels  The radius of each wheel of a car is 15 inches.
ke wheels are turning at the rate of 3 revolutions per
i second, how fast is the car moving? Express your answer in
inches per second and in miles per hour.

gt Problems 101-104, the latitude of a location L is the angle
irmed by a ray drawn from the center of Earth to the Equator
4 a ray drawn from the center of Earth to L. See the figure.

& North Pole

Equator

4 South Pole
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i .gaieﬁngaann A water sprinkler sprays water over a dis- \101. Distance between Cities Memphis, Tennessee, is due
a1

north of New Orleans, Louisiana. Find the distance be-
tween Memphis (35°9' north latitude} and New Orleans
{29°57' north latitude}. Assume that the radius of Earth is
3960 miles.

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

@ inear Speed on Earth  Earth rotates on an axis through its

poles. The distance from the axis to a location on Earth
30° north latitude is about 3429.5 miles. Therefore, a location
on Earth at 30° north latitude is spinning on a circle of ra-
dius 3429.5 miles. Compute the linear speed on the surface of
Earth at 30° north latitude.

104. Linear Speed on Earth Earth rotates on an axis through its
poles. The distance from the axis to a location on Earth 40°
north latitude is about 3033.5 miles. Therefore, a location on
Earth at 40° north latitude is spinning on a circle of radius
3033.5 miles. Compute the linear speed on the surface of
Earth at 40° north latitude.

Cﬁpeed of the Moon The mean distance of the moon from

arth is 2.39 X 10° miles. Assuming that the orbit of the
moon around Earth is circular and that 1 revolution takes
27.3 days, find the linear speed of the moon. Express your
answer in miles per hour.

Speed of Earth The mean distance of Earth from the Sun
i59.29 X 107 miles. Assuming that the orbit of Earth around
the Sun is circular and that 1 revolution takes 365 days, find
the linear speed of Earth. Express your answer in miles per
hour.

106.

107. Pulleys Two pulleys, one with radius 2 inches and the other
with radius 8 inches, are connected by a belt. (See the figure.)
If the 2-inch-pulley is caused to rotate at 3 revolutions per
minute, determine the revolutions per minute of the 8-inch

pulley.

[Hint: The linear speeds of the pulleys are the same; both
equal the speed of the belt,]

108, Ferris Wheels A neighborhood carnival has a Ferris wheel
whose radius is 30 feet. You measure the time it takes for one
revolution to be 70 seconds. What is the linear speed (in feet
per second) of this Ferris wheel? What is the angular speed
in radians per second?

109. Computing the Speed of a River Current To approximate
the speed of the current of a river, a circular paddle wheel
with radius 4 feet is lowered into the water. If the current

causes the wheel to rotate at a speed of 10 revolutions per



