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73.f(x)—X 1,x>—1 75. f(X)_XZ—X—G_(X+3)(X—2)
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Slant asymptote: y = 5712

79.

Vertical asymptotes. x = 3.608, x = —1.108
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(b) p(5) = 570 (c) p = 800 whent ~ 8.96 year

C(10) ~ 69.95(1.045)1° ~ $108.63 81. (a) p(0) =

Section 4.3  Right Triangle Trigonometry

You should know the right triangle definition of trigonometric functions.

: opp ad| opp
(@ sng=_—"—- (b) cosf = —- (0 tan6=——-
hyp hyp ad
hyp hyp ad) 3
d) csch=—"" € sech=—— f) coto=— ?
@ opp © =i 0) opp z
You should know the following identities. gt
. 1 1 1
@ SmO_CSCB (b)csc()—sine (© cose—sece — -
1 1 1 ljacent side
= = - f _ =
(d) sec o 05 0 (e) tan 6 ot 0 (f) coto tn 0
sin 6 cos 6 N o
=>=" == + =
(g) tan o o5 0 (h) cot 6 §no (i) sin?0 + cos?0 =1
() 1+ tan’9 = sec? 9 (k) 1+ cot?6 = csc? 6

You should know that two acute angles « and 8 are complementary if « + 8 = 90°, and

cofunctions of complementary angles are equal.

You should know the trigonometric function values of 30°, 45°, and 60°, or be able to construct triangles from
which you can determine them.
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Solutionsto Odd-Numbered Exercises
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adj = V52— 32 = /16 = 4

_opp_3 _hyw_5
sin 6 hyo 5 0 opp 3
_ o _ 4 _hyp_5
cos@—hyp 5 0 a 4
_opp_3 _a 4
tan 6 a4 cot 6 opp 3
hyp = /82 + 152 = 17
o _O0PP_ 8 hyp _ 17
Slne_hyp 17 osc 6 opp 8
_ad _15 _hyp _ 17
COS6_hyp 17 G_adj_15
_op_ 8 ad _ 15
tan 6 = ad 15 cot 6 opp 8
hyp = /1& + 122 = /468 = 6./13
g~ %P _ 18 3 _3/13 0 hyp _ /13
hyp 6413 /13 13 opp 3
osg_ A _ 12 2 2/13 p_fyp_ V13
hyp 6413 /13~ 13 adj 2
_op_18 _3 _a 2
tane—adj—lz—2 COte_Opp_3
adj= /3 -12= /8=2/2
1 h
sne—%—* 0=Lp—3
hyp 3 opp
coso=ﬂ—72ﬁ 0=M—73 —73\/5
hyp 3 aj 2J2 4
opp 1 /2 adj
= = = — :7_2
tan 0 ad >/ 4 cot 0 op J2
adj= /62— 2= /32=4/2
_op_2_1 _hyp_6
Slne_hyp_6_3 lg_opp_Z_3
cosg o M _ 4222 wcp_ P _ 6 3 3/2
hyp 6 3 a 42 2J2 4
_op_ 2 1 _ /2 _ad _4v2 _
tang_adj_4ﬁ_2ﬂ_ 4 cote—opp— ) =22

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



193 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

9. opp = V10> -8 =6
o _ow_6_3 _typ_10_5
5 Slne_hyp 10 5 G_Opp_6_3
o _ 8 _4 hyp _10_5
6 0S8 = 1yp 10 5 O "8 4

4 .

opp_6_3 _a _8_4
tant9—a0IJ 8= 2 COta_Opp_6_3

1 opp = /252 —-22=15
1 . opp 15 3 hyp 25 5
hyp 25 5 opp 15 3
i _ 2 _4 hyp_ 25 _5
CS0= 1o 25 5 =i " 2 " a
opp _ 15 3 adj 2 4
tan o= 2 to= 2 - -2
MNO="i " 2 a4 COtO= op 15 3

The function values are the same since the triangles are smilar and the corresponding sides are proportional.

e g — 2 _ 0PP S an- _4_4_hy
11. Given: sin 6 6 hyp 13. lem.seCO—4—1—adj
R (Opp)? + 12 = 42
adj = V11 . . opp = V15 o s
cosaz—'(s11 0 gngzif’
—Ef 6
5 5J/11 1 1 1
tane—m— m cosO—4
cot 6 = \/511 tan 6 = /15
cot = —o = Y10
scp=-_2_ _5/11 - /15 15
V1l 11 4 4415
6 ¢CO="75" 15
csch=—
5
. 3 ) i
15. Given: tan 6 = 3=*=07pp 17. Given: cot(9=g=ﬂ
1 ad 4  hyp NEY
32 + 12 = (hyp)? 4 + 9 = (hyp)? 5
hyp = V10 hyp = /97 o
310
SIHQZL Sinezizzl-\/ﬁ
10 97 97
V10 9 9,97
cosf=—— =2 _—
10 vio/ |, cos 6 57 97
cot6=§ . tan9=‘§1r
1
sec 9 = /10 $c6=\<997
/10
csch = —— Jo7
3 oSC 0 = =,
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19.

23.

25.

29.

31.

: V3 1
60° = ——, 60° = ~
sin 2 cos 2
sin 60°
tan 60° = =3
@ tan cos 60° e
(b) sin30° = cos60° = %
(© cosSO°=sin60°=\f
, Cos60° 1 V3
(d) cot 60 _7sjn60°_ﬁ_ 3
cos _1
“T 4
1
@ seca=
(b) siifa + cofa =1
12
2o+ (L) =
arva+ (1
15
i N2 J—
Sn“« 16
sin —+£
“TE g
(© cota= 5%, 4 _ 1 _ J15
““dna TJ15/4 TJ15 T 15

1
(d)sin(90° — @) = cosa = 2

1
=1
tan 6)

(1+ cos6)(1—cosh) =1— cos?h
(sin? 6 + cos? ) — cos?
= sin?6

tan 6 cot 6 = tan 0<

snf cosf sn’6 + cos?o

sn®  sinfcosd
1
sin 6 cos 0
1 1
sin 6 ) cos 6

cos 6

CsCc fsec 6

3.2
21.0300:3,sec¢9=\4[
. 1 1
(a)smf)—csca—3
1 22
b S
(b) cos 6 =c 6 3
in o 1/3 2
(c)tan(a?=Sm = / i

cosf  (242)/3 4

(d) sec(90° — ) = csc O =3

sin « )
27. tana cosa = CoOSa = SN«
COS o

33. (@) cos60° = %
T 1 J3
(b) tan 6~ /3 3
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35. (a) cotg =cot45° =1 37. (@ cos7—67 = cos30° = ?
1 2 1
b) cos45° = —(= = — o — —
(b) N (b) sec60° = 5 =2
V2 1
A []
1
mro 1
39. (a) sin25° =~ 0.4226 41, (a) secd2° 12’ = sec42.2° = —— —— =~ 1.3499
cos42.2°
(b) cos65° = 0.4226 1
(b) cscd48°7' = —F—5 =~ 1.3432

Note: sin 25° = cos(90° — 25°) = cos 65° sin(48 + &)°

43. Make sure that your calculator is in radian mode.

T 1 T

t— = ———~5.0273 b) tan_—— =~ 0.1989
@ ot 6 = tan(n/16) T

45. Make sure that your calculator is in radian mode.

1 1
1=~ ~ 11884 b) tan - ~ 0.5463
S sinl () an2
1
47. @ snf = O 9=3o°=7—67 49. (&) scO=2 0O 0=60°=7—;
(b) csco=2 O 0=30°=% (b) cotf=1 [ 0:45°=77:
2.3
51. (a)csct9={ O 0:60°=7—37 53. (8) sn6=08191 [ 6~ 55 ~ 0.960 radian
. 2 b) cos6 = 00175 O 6=~ 89° =~ 1.553 radians
(b)sm0=\2[ O 0=45=7 ©

55. (@) tan # = 1.1920 [0 6 =~ 50° =~ 0.873 radian
(b) tan 6 = 0.4663 [0 6 = 25° =~ 0.436 radian

o Y o X
57. tan30° = 7 59. cot 60° =
V3
y = 105 - tan 30° = 1o5§ = 35./3 ~ 60.6218 3
383 _
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. o_ Y
61. sin50 15

y =15-sin50° = 11.4907 =~ 11.5

63. (a)

6

|«——132—>+

Not drawn to scale

— opp

65. tan 6 i
o W
tan 58° = 100

w = 100 tan 58° ~ 160.0 feet

_ opp
69. tan 6 = ad
o_h
tan 80° = 75
h = 75tan 80° = 425.3 meters
cos 0 = ﬂ
hyp
o_ 1>
cos 80° = d
d=75 L =~ 431.9 meters
cos 80° '

73. x = 2.588, y = 9.659
y

inf =-—~ 097
sn 10
X

=— = 0.2

cos 0 10 0.26
y

tan§ = =~ = 3.73
X

h

(b) tane=gano|tane:L ©

135

6
Thus, 2 = .
US 3= 135

1
(© sin0=6EI 0 = 9.59°

X
71. tan3* = —
15

x=15tan 3
d=5+ 2x
d =5+ 2(15tan 3°)
=~ 6.57 centimeters

10 10
Sec 0 = Vi 3.86

135+ 6

3

(X, Y)

= h = 270 feet

coth ==~ 027
y

10



