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Trigonometric Functions

7.1 Angles and Their Measure
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30°=30 xmp redian = % radians
120° =120 ><—1go radian = 23p radians
240° =240><mp radian = ﬁ'; radians
o p . _11p .

330 —330xm radian = - radians
- ° —=_ p 1 - - p 1

60 60><m radian radians
- o —=_ p I - p H

30 30><m radian 5 radians
180° =180 % radian = p radians

3p

270° =270 % radian = -5 radians

-135° =- 135><I€'2Tj radian = - %‘1 radians

- 225°=- ZZSXT& radian = - %p radians
Cane — p P .
90° = Qoxm radian = 5 radians

-180° =- 180ngU radian = - pradians

p _p 180 — Amo
g—ng degrees-60

5%3 = %E ><—180 degrees = 150°
5

il Tpr degrees = - 225°
2 180 0
3'8: ?X— degrees = - 120

%:2}% degrees = 90°

4p = 4p }% degrees = 720°
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40.

4]1.

42.

43.

45.

Section 7.1  Anglesand Their Measure

%zl%xk% degrees = 15°
%:%X—%O degrees = 75°
p_ pA180 _ R
i il dary degrees = - 90
-p=- p%%)degre%=-l80°
p_ pJA180 _ o
-G__GXT degre%—-30
BTD:%X% degrees = - 135°

r =10 meters; 0 :-; radian; s:r6:10><-;:5 meters

r =6 feet;0 =2 radian; s=r0 =6>x2=12feet

1 L ] _ s_ 2 _
6—§ radian; s=2feet; s=1r10 or r—e—aqé—Gfeet
&35
1 o . _ _S_ 6 _
G_Z radian, s=6¢cm; sS=r0 or r—e —8%9—24cm
&5
_ G _ _ _s_3_ .
r=5miles; s=3miless s=10 ore—F—s—OGradlans
_ o ) _ ~s_8_4
r = 6 meters, s =8 meters; s=r6 ore—F—g—gradlans

r =2 inches; 0 = 30°% Convert to radians: 3@80% = % radians
sS=r0 :2x%:§ inches

r =3 meters; 0 =120% Convert to radians: 12@0120% = 23_p radians

s=r0 :3x2—3?:2pmeters

r =10 meters; 6 :-; radian
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Chapter 7 Trigonometric Functions

A==r%0 :-1(10)285‘—: =

— =25 sguare meters
2% &5 4 .

NI
-

46. r=6feet; 6 = 2radians

A= % 1’0 = ;(6)2(2) = 36 square feet

1 .
47 6:5 radian; A:ZSquarefeet

1, 1, 12
A==1r0® 2==
2 2 85

2:-ér2® 12=r’® r:J1_2» 3.464 feet

1 . .
a8, 9= y radian; A= 6 square centimeters

1., 1., 12
A==r9® 6==
2 2 SZ

6= ;r2® 48=r2®r —@»6.928 cm

49. r=5miles; A=3squaremiles

A=1rg® 3=1(5%0=20
2 2 2

3=§6 ® 5 =0 ® 0 »0.24 radians

2 25

S0. r=6meters; A =8 square meters
1, 1 36
A=Zr%0 ® 8==(6)'0 = 20 =189
2 2 2

3=180® 1% =0 ® 6 »0.167 radians

51. r=2inches; 6 =30°% Converttoradians. 30°= SOX% :% radians
1, 1,\,&0 1 8@5
A==r9==(2 —i= — »1.047 h
51 2( ) S5 8 3”7 square inches
. p 2p .
52 r=3mees 60 =120% Convert to radians: 1200:120xﬁ)=— radians
1, ®n0 1 ®x0
A==r0= —_= 42
A %0 = 2(3) Y 2>@8 3 » 9.425 square meters
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55.
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58.

59.

60.

61.

Section 7.1  Anglesand Their Measure

r=2feet; e=% radians
p_2p

5=re=2x§:?»2.094feet
1, 2@(0 1 6@5 21

A==r%9==(2 += = X4c=+==— » 2,094 square feet
10 =30) G 5 20

r=4meters, 6 :% radians

s=rf = 4><% = Z?p » 2.094 meters
1, .38 0 1 A
A==r0==(4 ——:— 4.189 et
5t 2()‘%2j > 68 » square meters
. 7 )
r=12yards, 6 =70°% Convert to radians: %G‘Uxi:—p radians
180 18
s=rf =12 xm »14.661 yards
18
1, ,&n 0 1 0
A:-re— 12 = ——7 — +» 87.965 square yards
T 3k e Y 28 » squarey
r=9cm; 6=50% Convert to radians: 5@"50><£:5—IO radians
180 18
s=r0 :QXE » 7.854 cm
18
1, 1,.:%x0 1 &0
A==r90==(9 += = x81c—+» 35.343 square cm
> 0= ¢55 3 ]Slsz» =

17° :17XT§R5 radian = %% radians» 0.30 radian:

73° = 73% radian = % radians » 1.27 radians

2p

- 40° =- 4Ox1€-m radian = - o radians » - 0.70 radians

-51°=- 51% radian = - 1%7?? radians » - 0.89 radians
o _ p . _25p . .
125 —125xm radian = % radians » 2.18 radians
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62. 350° =350 % ragian = <22 radians » 6.11 radians

180 18
o 180
63. 3.14radians= 3'14XT degrees » 179.91°

64. 0.75radians =0.75 xlsTO degrees » 42.97¢

65. 2radians =2 ><18T0 degrees » 114.59¢

66. 3radians= 3x18T0 degrees » 171.89°

67. 6.32radians =6.32 xl%o degrees » 362.11°

68. 42 radians = 2 xgpo degrees» 81.03°

F= <) 03]
69. 40°10'25"= 840 +10 Xé +25 ><6—1O Xéz » (40+0.1667 + 0.00694)°» 40.17°

& O
70. 61°42'21= 86l+ 42><é + 21><6—1O x6_](-)+ﬂ » (61+ 0.7000+ 0.00583)° » 61.71°

S 110
71 1023'= gL+ 25—+ 3x— x> (1+0.0333+ 0.00083)°» 1.03°
60 60 602

<) (03]
72. 73°40'40 873 +40 ><6—10 +40 x6—10 x6—105 » (73+0.6667 + 0.0111)%> 73.68°

Al 1 1 10
73. 9°9 9‘—'89+9><—+9><— x—+ =(9+0.15+ 0.0025)°» 9.15°
60 60 609

& 1 1 10
74. 98°22'45%= 898 +22 XE) +45 x6_0 X&B » (98+0.3667 + 0.0125)°» 98.38°

75. 40.32°=?
0.32°= 0.32(1%)=0.32(60'¥ 19.2
0.2'=0.2(1) = 0.2(60")=12"
40.32°= 40% 0.32% 40%19.2' = 40%19 +0.2' = 40%19' +12"= 40°19'12"

76. 61.24°=7
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78.

79.

80.

81.

82.

83.

84.

Section 7.1  Anglesand Their Measure

0.24°= 0.24(1%)= 0.24(60'F 14.4
0.4 = 0.4(') =0.4(60")= 24"
61.24°= 610+ 0.24°= 61°+14.4' = 61°+14' +0.4' = 61°+14' +24"= 61°14'24"

18.255¢ ?
0.255% 0.255(19)= 0.255(60' ) = 153

03 =031 )=0.3(60") 18"
18.255% 18°+ 0.255% 18153 = 18°+15' +0.3 = 18%15'+18"= 18°15'18"

29.411°= ?
0.411°= 0.411(1°) = 0.411(60")= 24.66

0.66' = 0.66(1') = 0.66(60")= 39.6"
20.411°= 29°+ 0.411% 29°+24.66' = 29%24' +0.66' = 29%24' +39.6" = 29°2440"

19.99%= ?
0.99°= 0.99(1°) = 0.99(60' ) = 59.4'

0.4 = 0.4(') = 0.4(60")= 24"
19.99°= 19°+ 0.99%= 19%59.4' = 19°+59' +0.4' = 19°+59' +24"=19°59'24"

44.01% ?
0.01°= 0.01(19) = 0.01(60') = 0.6’

0.6' = 0.6(1') = 0.6(60")=236"
44.01% 44% 0.01°= 44°+0.6' = 44°0 +0.6' = 44°+0' +36"=44°0'36"

r =6inches, 6 = 90022 radians
s=r0 = 6x§ = 3p inches » 9.42 inches

r =6inches, 6= 6%3 rev = 1%%3600: 150°= %E radians
s=1r0 = Gx%g = 5p inches » 15.71 inches

r =40inches;, 6 = 2002% radians

s=r0 = 40><% = 4?—;3 inches » 13.96 inches

r=4m; 6=45° Convert to radians: 4£>5215><£=B radians
180 4
1, 1,.,%0 1 &0
A==r0==(4 += = X6C—+=2 6.283 square meters
510=304) 8557578 5=2n > qu
r=3cm; 6=60° Convert to radians: 6@°6O><1—§O:% radians
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85.

86.

87.

88.

89.

90.

O

A=irg =2
2 2

p

Sﬂ > >@8——: ﬂ »4.712 square cm

£

s=30feet; 6 =135% Converttoradians. 135° =135 XEO = radians
s=ro® 30-r><£® r=— 20
4 p
Lz 180080 1 a%oocaaco 800
—i= — » 84. f
2?&84 s 2><8 3 » 84.883 square feet

r=50yards, A =100 squareyards
A:%rze ® 1oo:§(5o) 0= ge 12500

100 =1250>0 ® 190 =0 ® 6 »0.08 radians
1250

r=5cm.; t=20 seconds; G:éradian

R0

m—g—g@—lx—:i radian/sec

t 20 3 20 60
5&3_0
s 16 ngfa 51 1
-=—= = X— =— CM/SecC
t ot 20 320 12

VvV =

r =2meters;, t=20seconds; s=5meters
&0 o

0 8'@ 82@ 5 1 _1
w=- = x— == radian/sec
t t 20 2 20 8

d=26inches;, r=13inches;, v=35mi/hr
_35mi 5280ft 12in _ lhr _ . .
= ~Fr = T 60mm—36960|n/m|n
v 36960in/ min

.

= = = 2843.08 radians/ min

_2843.08rad _ 1lrev
- min 2p rad

w =

=4525rev/ min

r =15inches; w =3rev/sec =6prad/sec
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91.

92.

93.

94.

95.

96.

97.

98.

99.

Section 7.1  Anglesand Their Measure
V=rw =15x6p in/sec =90pin/sec

_ in 1 ft_ 1 mi 3600 sec
v =90p N

g><:I§m><mﬁ T W»16.06m|/hr

r= 3960 miles; 6 =35°9' 29057 5012'=5.20= 5.2><18£0 »0.09076 radian
s =10 = 3960 0.09076 » 359.4 miles

r= 3060 miles; § =38°21 30°20 8°1'=8.017°= 8.017 x%) »0.1399 radian
s =r0 = 396001399 » 554 miles

r =3429.5miles; w =1rev/day =2pradians/ day = 1% radians/ hr

V=ro= 3.429.5><1£2 »897.8 miles/hr

r =3033.5miles; w =1rev / day = 2p radians/ day = sz radians/ hr

V=ro= 3033.5><1£2 » 794.2 miles/hr

r =2.39" 10° miles;
o =1 rev/27.3 days=2p radians/27.3 day = —P— radiang/hr
YS=P Y= Tor3

v=ro = (239" 105)><—p— » 2292 miles/hr
327.6

r =929 10" miles;
o =1rev/365days=2p radians/ 365 day = 1Rp%5 radians/ hr
v=ro =(9.297 107) % » 66,633 mileg hr
r, =2inches, r,=8inches, w, =3rev/min = 6p radians/ min
Find w,:

V1=V2
o, =rm, ® 2(6p)=8w,

o, :%E =1.5p radians/min :1'—2509 rev/min :% rev/imin

lrev 2p p

r =30 feet; w= ~05ec — 70 S :%rad/sec
V=ro =30feet><%gé=67p %C»Z.GQfeet/sec

r =4 feet; o =10rev/ min = 20p radians/ min
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100.

101.

102.

103.

104.

105.

vV =rmw = 4x20p =80p fF = 809 ft X 1m “60 mn 2.86 mi/hr
min  min 5280ft  hr

d=26inches; r=13inches; w =480rev/min=960p radians/min
V=rm = 13)@60[:) - 12480p n - 12480p In 1ft imi 60 min

min min T27n "5280Tt hr

» 37.13mi /hr
_Vv_80mi/hr 12in 5280ft 1hr  1lrev 1034 rev / min
©=y =713 "It Imi_ 60min 2prad

d=85feet; r=4.25feet; v=9.55mi/hr
_Vv _95mi/hr _955mi 1  5280ft 1hr 1lrev

- . » 31.47 rev/min
r 4.25 ft hr 4.25 ft mi 60min 2p

Let t represent the time for the earth to rotate 90 miles.

L__ 28 o (=202 1091 hours » 6.55 minutes
90  20(3150) 2p(3150)

The earth makes one full rotation in 24 hours. The distance traveled in 24 hoursis the
circumference of the earth. At the equator the circumferenceis 2p(3960) miles.
Therefore, the linear velocity a person must travel to keep up with the sunis:

_ ? _ Z_p(%?ﬂ)» 1037 miles/ hr

Find s, whenr = 3960 milesand 6 =1'.

o =1-2degree, pradians g 13029 radians
60 min 180 degrees
s=r6 = 3960(0.00029) » 1.1484 miles

1 nautical mile is approximately 1.15 statute miles.

r, rotates at w, rev/ min; r, rotates at w, rev/ min;
V=rm =r,m,

r
So, 2+
r.2

£ |Ne
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