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|ew Exercises

blems 1—8 nd the exact value of each expression. Do not use a calculator.

_Sm 1 2. cos™1 0 3. tan!1 4. Sin_l(_%>

‘COS_1 ( =

r‘." oblems 9—32 ind the exact value, if any, of each composite function. If there is no value, say it is “not defined.” Do not use a
ator.

A g 37 1 o 3T -1 2_”) _ : —1[- (_ZZ)
(sm 8) 10. cos (cos 4) 11. tan (tan 3 12. sin™'|sin 8

8

cos 1—5777-) 14, sin™ [sin( —T)} 15, sin(sin™! 0.9) 16. cos(cos™! 0.6)

s,

) 6. tan™!(-V/3) 7. sec V2 8. cot™'(=1)

cos[cos™1(—0.3) ] 18. tan[tan™!5] 19. cos[cos™!(-1.6)] 20. sin(sin™!1.6)

cos -231T-> 22, cos‘l(tan 3777) 23. tan'l(tan -7::1) 24. cos'l( cos 1671)
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25. tan[sin‘1 ( = —\L§> ]
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af _1 V3
26. tan[cos 1(——)} < -1 __)
5 ) 27. sec| tan 5

29, sin(cot‘1 i—) 30. cos(csc‘l %) 31. tan[sin'l(—%ﬂ

In Problems 33-36, find the inverse function f =1 of each function f. Find the range of f and the domain and range of f ™. »
33. f(x) = 2 sin(3x) 34, f(x)=tan(2x +3) -1 35 f(x) = —cos x + 3
s

28, csc(sin’1

32, tan[cos‘1<~ ]

36. f(x) = Zsin(

™ 3 3.0 0Osx=m g
—— e - Zcx<-t+-— -2 255
6 6 2 4 274 2 ‘
In Problems 3740, write each trigonometric expression as an algebraic expression in u. K

37. cos(sin™! u) 38. cos(csc™? u)' 39, sin(csc™lu) 40. tan(csc"lu)i

In Problems 41-72, establish each identity.

41. tan @ cot 6 — sin® 6 = cos’ 6 42. sin § csc § — sin®@ = cos> 6 43, sin?0(1 + cot?f) =1 =
44. (1 - sin®0)(1 + tan®0) = 1 45. 5cos?0 + 3sin?6 = 3 + 2 cos®f 46. 4sin®6 + 2 cos’ 0 = 4 ~ 260
1—cosf sin 0 sin 0 1+ cos@ cos 0 158
47, + =2 48. =2 0 49, - ;
sin 0 1 —cosf e . 1+ cosé@ sin 0 o < cosf —sinf 1 - tanf@
) — g oy |
sin 0 csc § 1—siné 1+ sech sin? §
3 —_—_—= 51. = 2, =
50. 1= 7 ooop = C0sf 1+cscd  cos’f 52 —ech 1 - cosf
csc 1+ cosé 1—singd  cos’d
— Q1 = 54. = —
53. cscf — sin @ = cos 6 cot 0 1= cos 0 i 0 5S. pry T
1 — cosf 3 1 - 2sin%0 @2sin?6 — 1)°
S 38 - 7 —— = - RohoudbaliRh=
56 1 + cos 6 (os08 — oot 6) . sin 6 cos 6 = me = sin*6 — cos*0 L
cos(a + B sin(a — B cos(a — B)
59.——-(,—“——.—l=cot[3 — tana 0.-—,—(-——)-=1—cotatan/3 61, ———— = L+ *ma!
cos'a sin B sin a cos B cos a cos B -
6 _ . ; 0
62.Egs(—aiﬂ=cota—tan3 63. (1 + cos ) tan = sin 6 64, sin 6 tan< =1 — cos
sin « cos B 2 2
65.- 2 cot 6 cot(260) = cot?6 — 1 66. 2sin(20)(1 — 2 sin”0) = sin(49) 67. 1 — 85in? 6 cos®0 = cos

68.

71.

sin(36) cos 8 — sin 8 cos(30) 4
sin(26) B

cos(28) — cos(46)

cos(26) + cos(49)

— tan@tan(36) = 0

sin(26) + sin(46)
" cos(260) + cos(46)

tan(30)

In Problems 73-80, find the exact value of each expression.

73. sin 165°

77. cos 80° cos 20° + sin 80° sin 20°

79. tan =

@;Zie-;s 8{;20)use the information given about the angles o and B to find the exact value of:

(a) sin(a + B) (b) cos(e + B) (c) sin(a — B)
. B B cos &
(e) sin(2a) (f) cos(2B) (8) sin (h) cos7
. 4 T 5w 4 T 5 im
A =—0<a<-—; == —<B< ] =—0<a<-—; == -—
81, sina 5,0 o 2,sm[3 133 B<m 82. cos a 5 0<a 5 cos 3 372
. 3 3w 12 3w i T 5w
i = —— —_— = — — < . = —— —-— < < r = —— — <
83. sina 5,7r<a< 2,cosﬁ 13" 2 B < 2m 84. sinc 2 a < 0;cos B TR

8

74, tan 105° 75.

cos ..
12

78. sin 70° cos 40° — cos 70° sin 40°

. S
80. sin 3

72. cos(20) — cos(106) = tan(40)[sin(20) + ‘.%

sin(20) + sin(46) ¢

70- $in(20) — sin(46)

s
76. sm( 12) L

(@) tan(a + f) 8
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a—% T<a<— ) ,tanB—l—- O<B<E 86. tana=—g,%<a<'n'c0tﬁ—1?2,ﬂ'<ﬁ<37w
h sec o = 2,—% <a<0secp= 3,32Z <B<2m 88. csca = 2,% <a<msecB = —3% <B<mw
a_-g,w<a<327’ cos B = —§,W<B <3?7T 90. tana = —2,—725<a<7r;cot[3 = —2,%<B <
Hems 91-96, find the exact value of each expression.
?S<Sin_1% — cos™! %) 92, sin(cos TSS- — cos 1%) 93, tan[sin‘l(-%) - tan‘lﬂ K
s[tan_l(-l) + cos‘1<—%)] 95. sin[2 cos‘(—%)] 96. cos(z tan™1 g)
blems 9710, olve each equation on the interval 0 = 6§ < 2. .
98. sine=——\§—§- 99, 2cos 6 + V2 =0
u o +V3=0 © 10L sin(26) +1=0 102. cos(26) = 0
=0 104. sin(36) = 1 105, sec’6 = 4
=1 107. 0.2sin 6 = 0.05 108. 0.9 cos(26) = 0.7 )
B sin 6 + sin(20) = 0 110. cos(260) = sin @ '
:'(20)—cos()—251n0+1=0 : 112, sin(20) — sinf® — 2cosf +1 =0
i — 3sin § +1 =0 | 114. 2cos?6 + cos§ — 1 = 0
=1+ 4cosd 116. 8 — 12sin? 9 = 4 cos® 6
=V2cos - 118. 1 + V3cos6 + cos(20) = 0
sinf — cosf =1 120. sin6 — V3 cos 6 = 2

’l'.: 40 .
¢
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on the mfemfﬁ =x

’j = S i \‘<'I ,,/
‘\\ IZ}?fsm-x’dF‘Kcos x = 4x\
TG pﬂ, sm ,; = ln X — / - %W(Jnr e,—z’f —, '\"ﬁi\
4, find the exact solutlon e uation:” 4 «f‘ N 3 f«/é
fi - M q 74/”; il i /"'%x '/,/
- -»—»—fi - — 134, 2cos X i‘f— 4cos T \~ - ]
- 7

Use 4 half-angle j rmula to find ghe €x: t value of sm 15°, Then u@ dlfference fongg_laic find theexﬁ%k%fﬁ?
hét the an we,vé found are tjxe same” ,_:;?z > —/ - :

“““ H,z—"! o ]
B1y0u are iwenthe v. /Al'ae of co an/wanf the exact value cos(20),whatfbrm of the &c&‘fang}& is}neit
* efficient to use? e o
‘, — p—— E— B —— -
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( In Problems 5-24, Jind the remaining angle(s) an

d side(s) of each triangle,

| =4

if it (they) exists. If no triangle exists, say “No triangle

is 4100 feet. What is the inclination (grade) of the trail?

Geometry The hypotenuse of a right triangle is 12 feet. If
one leg is 8 feet, find the degree measure of each angle.

ight of a Helicopter Two observers
simultaneously measure the angle of elevation of a helicopter.
One angle is measured as 25°, the other as 40° (see the figure).
If the observers are 100 feet apart and the helicopter lies
over the line joining them, how high is the helicopter?

36.

37. Finding the He

Determining Distances at Sea Rebecca, the navigator of
a ship at sea, spots two lighthouses that she knows to be
2 miles apart along a straight shoreline. She determines that
the angles formed between two line-of-sight observations of
the lighthouses and the line from the ship directly to shore
are 12° and 30°. See the illustration.

(a) How far is the ship from lighthouse L1?

(b) How far is the ship from lighthouse L;?

(c) How far is the ship from shore?

38.

5, A =50° B=230° a=1 6. A =10°, C = 40°, c=2 7. A =100° a=>5, c=128
8.a=2 c=5 A=60 9.2=3 c=1 C=110° 10.a=3 c=1 C=20° 8
MM.a=3 c=1, B = 100° 12.a—3,b=5,B=80° 13.a=2,b=3,c=1 b
14.2=10, b=7, c=8 15 a=1 b=3 C=40 6. a=4 b=1 C=1008
1 4

17.a=5 b=3 A = 80° 18. a =2, b=3, A = 20° 19.a=1, b=§,c=§
20,a=3, b=2, ¢c=2 21, a =3, A=10° b=4 2.a=4, A=2° B=
23.c=5 b=4 A =170° 24.a=1, b=2, C = 60°
In Probléms 25-34, Aind the area of each triangle. :
25.a=2, b=3 C=40° 26. b=5, c=35, A =20° 27. b =4, c=10,A=70°‘
28.a=2 b=1, C=100° 29.a=4, b=3, c=5 30.a=10,b=7,c=8
31.g=4, b=2 ¢c=35 32.a=3 b=2 c¢c=2
33. A = 50°, B =30°, a=1 34, A=10°, C=40°, c=3
35. Finding the Grade of a Mountain Trail A straight trail with
Q a uniform inclination leads from a hotel, elevation 5000 feet,

to a lake in a valley, elevation 4100 feet. The length of the trail

39, Constructing a Highway A highway whose prim
are north—south is being constructed along th
Florida. Near Naples, a bay obstructs the strai
road. Since the cost of a bridge is prohib
decide to go around the bay. The illustration sh
that they decide on and the measurements take
length of highway needed to go around the ba



ChapterReview 713

f Land The irregular par f land
j for $100 square foot.

orrecting a Navigational Error A sailboat leaves
St Thomas bound for an island in the British West Indies,
¥ 200 miles away. Maintaining a constant speed of 18 miles per
 hour, but encountering heavy crosswinds and strong
| currents, the crew finds after 4 hours that the sailboat is off
" course by 15°.

' (a) How far is the sailboat from the island at this time?

' (b) Through what angle should the sailboat turn to correct
& its course?

| () How much time has been added to the trip because of
this? (Assume that the speed remains at 18 miles per

!
i

‘ : glof 50°.
f SHip | The Majfesty :

: WeBs?tllggles it Boston for Bermuda jwith a bearing gf S80° %a | aver-
AR At ake sp d of 10 knots. After 1 hbur, the ship tupfis 90° toward
= the sout es#t. Afte/;‘é hours at an averdge speed oﬂZO nots,

aring of the ship from Bosteh? R

n the rotary pump is
drive wheel and the
21t is required to join

il Surveying Two homes are located on opposite sides of a p ‘ ey a;é 2 feet apart,
"small hill. See the illustration. To measure the distance ﬂv‘ltm a6 shown in the fi
| between them, a surveyor walks a distance of 50 feet from ' /

 house P to point R, uses a transit to measure ZPRQ, which |

is found to be 80°, and then walks to house Q, a distance of [

' 60 feet. How far apart are the houses? |

i
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3 figure.
by }‘§\
|
I Approximating the Area of a Lake To approximate the

area of a lake, Cindy walks around the perimeter of the lake,
 taking the measurements shown in the illustration. Using
' this technique, what is the approximate area of the lake?
{ [Hint: Use the Law of Cosines on the three triangles shown
* and then find the sum of their areas]
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