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Chapter 3 Radian Measure

1 nautical mile

Figure 13

For each angle below:

a. Draw the angle in standard position.

b. Convert to radian measure using exact values.

¢. Name the reference angle in both degrees and radians.

11. 30° 12. 60° 13. 90° 14. 270°
15. 260° 16. 340° 17. —150° 18. —210°
19. 420° 20. 390° 21. —135° 22. —120°

For Problems 23—26, use 3.1416 for 7 unless your calculator has a key marked 7.

23. Use a calculator to convert 120°40" to radians. Round your answer to the
nearest hundredth. (First convert to decimal degrees, then multiply by the ap-
propriate conversion factor to convert to radians.)

24. Use a calculator to convert 256° 20" to radians to the nearest hundredth of a
radian.

25. Use a calculator to convert 1’ (1 minute) to radians to three significant digits.

26. Use a calculator to convert 1° to radians to three significant digits.

27. If a central angle with its vertex at the center of the earth has a measure of I',
then the arc on the surface of the earth that is cut off by this angle has a measure
of 1 nautical mile. Find the number of regular (statute) miles in 1 nautical mile to
the nearest hundredth of a mile. (Use 4,000 mi for the radius of the earth.) (See
Figure 13.)

28. If two ships are 20 nautical miles apart on the ocean, how many statute miles
apart are they? (Use the results of Problem 27 to do the calculations.)

For each angle below:

a. Convert to degree measure.

b. Draw the angle in standard position.

c. Label the reference angle in both degrees and radians.

T T 2 37

29. — 30. — 1. — . —
3 4 3 3 = 4
—T7 —5 107 T

33, —— 34, —— 5. — . —
6 6 8 6 =6 3

37. 47 38. 37 39, — 40. 27
12 ' 12

Use a calculator to convert each of the following to degree measure to the nearest
tenth of a degree.

41. 1 42. 2 43. 13 44. 24
45. 0.75 46. 0.25 47. 5 48. 6

Give the exact value of each of the following:

4ar dqr T : T
49. sin — 50. e 1. — . —
sin 3 cos 3 51. tan 3 52. cot 3
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53. —
sec 3

57. 4 sin <

59. —sin 7 60. —cos .

Section 3.2 Radians and Degrees 127

55. csc 5—’" 56 secs—’”
6
T
58. 4 ——
o (2)
61. 2 cosg 62. 2 sing

Evaluate each of the following expressions when x is 77/6. In each case, use exact

values.

63. sin 2x

67. sin (

69. 4 cos (Zx + g)

64. sin 3x

T
x + =

65. 6 cos 3x 66. 6 cos 2x

ar
8. si .. ]
68. sin <x 2)
70. 4 cos <3x+%)
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Chapter 3 Radian Measure

24. A Ferris wheel called Colossus that we mentioned in Problem Set 2.3 has a

In

diameter of 165 feet. Using Figure 3 from this section as a model, find the
distance traveled by someone starting at initial position P, and moving to posi-
tion P, if

a. fis 150°

b. 6is 240°

c. Bis345°

each problem below, 6 is a central angle that cuts off an arc of length s. In each

case, find the radius of the circle.

25. 0=6,5 =3 ft 26. 6=1,5s=2ft

27. 6 = 1.4, s = 4.2 inches 28. 6 = 5.1, s = 10.2 inches
29. 6= 7/d4,s = mcm 30. 6 =374, s = mcm

31. =90°%s =72 m 32. #=180°%s=72m

33. 6 =225°% s = 4km 34. 6= 150°% s = Skm

Find the area of the sector formed by central anglé 6 in a circle of radius r if
35. 6=2,r=3cm 36. 6=3,r=2cm

37. 6 = 2.4, r = 4 inches 38. 6 = 1.8, r = 2 inches

39. 0=7/5,r=3m 40. 6 =27/5,r =3 m

41. 6=15°%r=5m 42. §=15°%r=10m

43. A central angle of 2 radians cuts off an arc of length 4 inches. Find the area of the

44.

45.

46.
47.

48.

49.

50.

sector formed.

An arc of length 3 ft is cut off by a central angle of 7/4 radians. Find the area of
the sector formed.

If the sector formed by a central angle of 30° has an area of 7/3 cm?, find the
radius of the circle.

What is the length of the arc cut off by angle 6 in Problem 45?

A sector of area 277/3 inches? is formed by a central angle of 45°. What is the
radius of the circle?

A sector of area 25 inches? is formed by a central angle of 4 radians. Find the
radius of the circle.

A lawn sprinkler is located at the corner of a yard. The sprinkler is set to rotate
through 90° and project water out 60 ft. What is the area of the yard watered by
the sprinkler?

An automobile windshield wiper 10 inches long rotates through an angle of 60°.
If the rubber part of the blade covers only the last 9 inches of the wiper, find the
area of the windshield cleaned by the windshield wiper.
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