842 PART I11: Solutions to Even-Numbered Exercises

Section 4.3  Right Triangle Trigonometry

Solutions to Even-Numbered Exercises

2. 4. /%I
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] 24

c=JV242+72=25

Lo, _0pp_ 7
dng=PP_ > SmH_hyp 25
. cos 6 = ad —%
COSOZQ:B hyp 25
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b= /(201097 — & = 20 hyp= V12 + 22 = /5 -
Snfo=— _ 3109 3n0=%=%=?5 hyp = /32 + 62 = 3.5
2./109 109 yp e X Ay
cos 6 = 20 :10\/@ COSGzh—J:ﬁ:? 3\/5 \/g 5
2./109 109 yp . ) 2/
_6_3 teng= PP _1 N i
enb=20"10 aj 2 >
h 5 =2_=
(92@ g_ﬂ_iz\@ tan 0 6= 2
3 opp 1 o e
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3 opp 1
cot0—§—2
3

The function values are the same because the triangles are similar, and
corresponding sides are proportional.



843

PART I11: Solutions to Even-Numbered Exercises

10.

12.

16. ad

15

adj = V152 — 8 = /161

sec ) =

o _ 8
hyp 15
adj V161
hyp 15
opp 8  8./161
adj 161 161
hyp 15
opp 8
hyp 15 15161
adj /161 161
adj V161

8

coto=_——

tano 4

opp_ 1 _ V26 5
hyp 26 26

a _ 5 _5/%

hyp 26 26

_opp 1

ad b5

hyp _ /26

adj 5
= V177 — 42 = /237 //-l
opp _ 4

hyp 17

adj /273

hyp 17
_op_ 4 _4/273
Cad V213 273

1 17 17273
cos® V273 273
N

75

161
aj = V75— @ = L
L, _OPp_ 4 _ 8
Sn0=ip 75 15
adj /161 /161
cosfh=—= =
hyp 2-+75 15
tan 6 = opp 4 8  8J161
" (V161/2) T J161 161
o= M _5_1B
opp 4 8
oo P_ 75 15 _ 15./161
adj  (V161/2) /161 161
adj /161 /161
cotf=—=—"—"=Y"=
0 24 8

14. opp = V72— F = /40 = 2./10

2+/10

2./10
ne=———
7
2
t 0=—10
3
csco—i 7v10
2./10 20
sec = z
3
3 3./10
cot=——=——"
2./10 20
18. adj = /8 — 3 = /55
cosO-—‘ggL 44§§
hyp 8
tan 0 = 99? Aji* §3{§§
aj 55 55
Csc O = AJE* = §
" sn® 3
1 8 8/5
cosh /55 55
oo L _ V5
tan 6 3
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1 3
20. sin30°=2,tan30°=\3[ 22. sec§ = 5,tan 6 = 2./6
1 1
1 - - _ =
@ csc30° = —— = @cosb= o5
sin 30°
3 (b)cow_i_i_ﬁ
(b) cot 60° = tan(90° — 60°) = tan 30° = 3 tano 2.6 12
- = :2
o Cossoo_smsoo_ w2 3 3 (c) cot(90° — 6) = tan 6 \/51 e
@30 (V3/3) 23 2 (d) sinaztanecosez(z\/é)<5>:5
o1 _ 3 _3V3_
(d)COISO_tan:BO"_\@ 3 =3
24. tanB =5 (B liesin Quadrant | or I11)
1 1
(a)COtB_tanB_S
1 1 1 V26
2 — 2 — = =
(b) sec?B=1+tan*?B [J cosB = = 1T e B \/1+25 i\/2—6 i26

(c) tan(90° — B) = cot B = %

(d cscB=+J/1+coPB==%/1+%==

26. cscftan g = —— -0 _ 1 _ oy
sSnfd cosb cos 0

30. (csc O + cot H)(csc§ — cot ) = csc? 9 — cot? 9 = 1

tanB+cot,8_tanB+cot,8
tang  tanB tanp
cot B

+(1/cotB)

=1+cot?B=c?pB

32.

a
36. in— =
(@ sin 3

oG

O __ 1 J— 1 —
(b) e 48" = g ape = (V2/2) V2

40. (a) tan 18.5° ~ 0.3346

1

(b) cot 71.5° = ——

~ 0.3346

ﬁ

. cosa
28. cotaSina = ——Sha = COS«
SN o

1 1
34. 30° = =——=2
@ 30" = 53 ~ (1/2)
T J2
b N — A
by siny =7
§n” 3
T 3 2
38. (@) tang—cosz— 1 = /3
3 2
/3
,_cos30° 2
(b) cot30° == 5 = 1 = /3
2

42. (a) cos(8°50’25”)

cos<8 + 50 + é)
60 3600

~ €0s(8.840278) ~ 0.9881

O 4 " — 1 ~
(b) se0(8° 50" 25") = o reeenme ~ 10120
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1
44. (a) sec(1.25) = T 3.1714
(b) cos(1.25) = 0.3153
2
48. (a) coso=\§D 6=45°=7ZT

(b) tan 6 = 1 [ 9=45°=7ZT

3
52. (a) coth = \3[

3 T
tanh= == /30 6=60°=—
6 7 J30 6 3

54. (a) cosf = 0.9848 [] 0~ 10° ~ 0.175
(b) cos® = 0.8746 (] 0 ~ 29° ~ 0.506

1
46. (a) sec(” - 1) = ~ 1.1884
co T_ 1
{3
(b) cot(” - 1) = L o463
7 [T
(2 2

50. (8) tan 6 = 3 [ 0=60°=7§T

T

1
(b) COSH=§|:| 0 = 60°

(b) sec = /2

o[

cos 6 = IZIO=45°=1T

N

56. (@) sin® = 03746 1 6= 22° = 0.384
(b) cosh = 0.3746 [1 6 =~ 68° ~ 1.187

2 2
58. cOS60° = 60. sin45° = 20 62 c0s 75" = 2
16 r r
X = 16 cos60° = 20 o5
r=— =—— =202 - ~
sin 45° \/5/2 r cos 75° 96.6

X
b) sn75° = _—
(b) 30

(c) x = 30sin 75° = 28.98 meters

in30° =
68. (8 sn30° = 800

h = 800 sin 30° = 400 ft

(b) Vertical speed = %(320) = 160 ft/min.

66. Let x = distance from the boat to the shoreline.

tan4.5° = 80
X
60
X = nas 762.37 feet

800 ft
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70.

72.

78.

80.

(Xl, V1) (X2, y2)
56
56
30°
60°
. oY1 . _ Y
sin 30 56 sin 60° 56
. 1 _ J3
y, = (sin30°)(56) = 5 (56) = 28 y, = sin 60°(56) = o (56) = 28./3
o __ ﬁ o _ X2
cos 30 56 cos 60 56
. V3 ] 1
X, = cos 30°(56) = 7(56) = 28./3 X, = (cos 60°)(56) = > (56) = 28
(x, y») = (28./3, 28) (X, ¥,) = (28, 28./3)
x = 9.397, y = 3.420 74. True. 76. Fase.
H O O H O + O
§n0=%~0.34 sin 60° csc 60 S|n4\5[ c\c;45
X :S.n600.160021 2724'72:\/?#1
cosf=-—=~ 094 sn
10
tan =2 ~ 036
X
ot =>~275
y
1
Sec O = 10 ~ 1.06
X
Csc O = E =~ 292
y
@] o0 | 20° 40° 60° 80° (b) Sine and tangent are increasing;
sn6| 0 | 03420 | 06428 |0.8660 | 0.9848 cosine is decreasing. s$n
(©) Ineachcase, tan 6 = ——.
cosf| 1 |0.9397 | 0.7660 | 0.5000 | 0.1736 cos 0
tan6| O |0.3640 | 0.8391 | 1.7321 | 5.6713
o g = 06725
3000
@ S 10 20 30 40 50 60

6| 1.28° | 512° | 11.40° | 19.72° | 29.25° | 38.88°

(b) 6increases at an increasing rate. The function is not linear.
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82. 2x+y=10 y 84. 2x — Ty = 22 y
y=—-2x+ 10 \ x-intercept: (11, 0) 0
x-intercept: (5, 0) 10 y-intercept: (0, —272)

y-intercept: (0, 10) 5 \

} } —t —
-5 10 15 -4 -2 ) / 4 6 8 10
54 /

86. —290.8° is coterminal with 69.2° and liesin 88. —122°50’liesin Quadrant I11.
Quadrant I.

Section 4.4  Trigonometric Functions of Any Angle

Solutions to Even-Numbered Exercises

2. (8 x=12,y= -5 (b) x=-1Ly=1
r=122 + (=52 =13 r=J(-12+12= 2
L, _Y_-5__5 Loy _ 12
SnO= T e T T3 Sno=1="57
cosg = X = cosg=X= Lo 2
r 13 rooJ2 2
_X_j__i tan@:xzi:_l
ten 6 x 12 12 x -1
r 13 13 roJ2
y -5 5 y 1
r 13 roJ2
=== SCh=—=""=-/2
sec 6 x 12 x -1
x 12 12 x -1
cotfg=-—=——_=—— cotfg=-—=-—=-1
y -5 5 y 1



