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87. Not one-to-one 89. One-to-one.
y= ¥x-5
x= 3y-5
xX¥=y—-5
y=x3+5
f7ix)=x+5

91. hyp = V9 + 14?> = /277

. 9 14
Sln@—ﬁ Cos 0 = >77
9 14
tane—ﬂ COtO—g
277 V277
csc 6 = 9 sec 6 = 14

Section 4.7  Inverse Trigonometric Functions

m  You should know the definitions, domains, and ranges of y = arcsin x, y = arccos x, and y = arctan x.

Function Domain Range
y=acsnx O x=sdgny —-1< x<1 —gsysg
y =arccosx [J Xx=cosy —1< x<1 O<sysw
y=actanx [ x=tany —oc0<X< oo —7—27<x<7—27

m  You should know the inverse properties of the inverse trigonometric functions.
sinfarcsinx) = X, —1<x<1 and arcsin(siny) =y, —gsysg
cos(arccosx) = X, —1<x<1 and arccos(cosy) =y, Osy<m

a a
tan(arctanx) = x and arctan(tany) =y, ~5 <y< 5

m  You should be able to use the triangle technique to convert trigonometric functions of inverse trigonometric
functions into algebraic expressions.
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Solutions to Odd-Numbered Exercises

1. @|x| -10 | -08 | -06 | —04 | -02
y |—1.5708 | —0.9273 | —0.6435 | —0.4115 | —0.2014

x |0 0.2 0.4 0.6 0.8 1
y | 0 | 02014 | 04115 | 0.6435 | 09273 | 1.5708

(b) y (© 2 (d) (0, 0), Symmetric to the origin

1+ —1ft L L |1
y 4 M L

-1 1

3. (@] x -10 -8 -6 -4 -2
y | —1.4711| —1.4464 | —1.4056 | —1.3258 | —1.1071

y | 0| 11071 | 1.3258 | 14056 | 14464 | 14711

(b) y (© 2 (d) Horizontal asymptotes. y = +

Ny

1 JEUYC) (NI E S SR ——— P}

7. arcsin(—1) = —gm sin(—g) =1

1 1
9. @y= arccosélj cosy=5f0r0sy57rlj yzgz 1.047

(b) y = arccos0 [1 cosy = OforO<sy<#w [ yzgz 1571

11. (8 arccos(—‘f) = 3777 ~ 2.356
(b) arcsin(—‘f) = —72’ ~ —0.785

1 1 2
13. (a) y=arccos< §>IZI cosy:—i forO<sy< 7 [ y=§z2.094
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15.

19

23.

27.

31.

35.

39

(a) arcsin (—1) = —12% —1571

(b) arccos(1) = 0

. (@) arcsin(—0.75) = —.85
(b) arccos(—0.7) = 2.35

(@) arctan 0.98 = 0.78
(b) arctan4.7 = 1.36

4
cosf = —
X

4
6 = arccos —
X

tan (arctan 35) = 35

T T
arccos (cos?> = arccos (0) = 2

.3
. Letu= arcsmg,

sinu—§ 0<u<7—T
5’ 2

17

21.

25.

29

33.

37.

41

N -

= arccosx (-1, m), |— 2m @ T
Y M\ 3 )\ 206
X = COSYy
(@) arcsin 0.41 ~ 0.42
(b) arccos0.36 = 1.20

f(x) = sinx 1
g(x) = arcsin X

y =X -15 L L L L 15

X+ 1

.tanf =

0 = arctan x+1
10
sin(arcsin(—0.1)) = —0.1

arcsin(sjn%T> = arcsin(—ﬁ) - —727

12

. Let u = arctan —E
tanu = _Q —7—T<u<0
5 2 '

csc[arctan(—gﬂ =cscu = hyp_ 13
5 opp 12



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

3
43. Letu = arcsin<—7>,

8
3 =
snu= -, ——<u<0.
8 2
V55

-3

tan[arcsin(—§>} =tanu = — 3 _ _37\/575

47. Letu = arctanx,

tanu—x—§
1

Vs

= []

sin(arctanx) = sinu = op_ X
hyp @+ 1

1
51. Letu = arctan o

1
tanu = —.
X
Vi )
u
X
1 adj
cotl arctan =] = cotu = — = x
X opp

6
45. Letu = arctan——,

11
6 T
tanu=—,0<u<—.
U=qp7s4%y
VisLA,
u
11
cot(arctan E) oy M@ 1
49. Letu = arcsin(x — 1),
; x—1
snu=x-1= .
1
1
X-1
u
2x — x2
hyp _ 1

SeC[arcsin(x—l)]zsch:gj_ﬁ

53, Letu=arcsinxr ,

. X—nh
snu=—-.
r
y x—-h
4 ]
ViZ-(x-h)2
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— y2
55. f(x) = tan(arccosé) 57. If arcsin\/%Gix =y,
/4 x  Jmex
9x) - thensmu=T,

6
\ - 36— x?

-2
Asymptote: x = 0
These are equal because;

. 36 — x2 X
arcsSin ———_—— = arccos —

4 -x?

Av_ [

X

X
Let u = arccos—.

( x) NG
tanfarccos - | = tanu = ——
2 X
X—2 X
59. If arccos =u, 61l y = arcsin)
then cosu = =< Domain; —2<x<?2
2 Range: _Tey<®
ge: > sys >
1.57
: ax - x2 i . ) | | ,
4 ,1.57
X-2
X—2 Jax — x2
arccos 2 = arctanﬁ

63. g(t) = arccos(t + 2)
Domain: —3<t< -1

Thisisthe graph of y = arccost shifted two unitsto the left.

3.14
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65. f(x) = 7 + arctan x X

67. f(x) = arccos—

Domain: (— oo, o) 4

(w3 Domain: [—4, 4]
Range: > Range: [0, 7]

: N

69. f(t) = 4coswt + 3sin 7t

4
= /42 + 325in<7rt + arctan 3)

4
= 55in<77t + arctan 3)

6

N
VVVVVY

-6

=Y

. . A\
The graph suggests that A cos wt + Bsin wt = VAZ2 + b? sm<wt + arctan B) istrue.

s
71. (a) tan 0 = 750
6 = arctan <750>

400
(b) When s = 400, § = arctan (ﬁ

) ~ 0.4900 ( = 28.07°)

When s = 1600, 6§ = arctan (%) ~ 1.1325 ( = 64.89°)

73. (8 6 = arctan <@> ~ 26.0° (.45rad)
41 //rlzo

b an 26 Oo - " ?
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75.

7.

79.

81.

83.

Area = arctanb — arctan a (b)a=-1,b=1
@ a=0b=1 - - Area = arctan 1 — arctan(—1)
Area=arctan1—arctan0=z—0=z [ m\_w
4 4/ 2
(9 a=0b=3 (a=-1b=3
Area = arctan 3 — arctan 0
~125—-0= 125 Area = arctan 3 — arctan(—1)
=125 ~ 125 — (—Z) ~ 203
X
(@ tano = 20
6= arctanl
20
(b) Whenx =5,

5
0= arctan% =~ 14.0°, (0.24 rad).

12
Whenx = 12, 0 = arctanz—0 ~ 31.0°. = (0.54 rad.).

False. tanx = snx
COS X
y = arcsec x if and only if secy = xwherex< —1ux=land0<y<w/2and w/2<y< .

The domain of y, arcsec x is (—oo, —1] U [1, co) and the range is [0, 7/2) U (7/2, m].

(@ y=arcsec V2 secy = \/éandOSy<7ETUl2T<ys7T|:| y:%:

(b) y=arcsecl ] secy=landOSy<7—27u7—27<ysWE| y=20

5
(© y=arccot(—/3) 0 coty = —/3and0<y< 7 [ y=§

(d) y=arccsc2 cscy=2and—7lsy<0u0<ys£[| y=7—T
2 2 6
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85. =
tany =

—tany =

tan(—y) =

arctan(tan(—y)) =
Ty =
y =

. . X
89. arcsinx = arcsm1 = arctan

arctan(—x)
V.
TSV,
X
X, —T<—y< T
TS TV
arctan x
arctan x
—arctan x

X
1-x2

1-x2

91. —585° coterminal with 720° — 585° = 135°.

Quadrant |1
Reference angle 6’ = 45°
sin (—585°) = V2
2
cos (—585°) = —%

tan (—585°) = —1

95. y=2—-cos(x+ m)

y

AVAvA

t t t
-2 -n m

2n

u
87. VZZE_

Y1

1
arctan x + arctan;= Vit Y,

Y2

:y1+<7r_yl)
2

197 . . 197 b5=x
93. 7 coterminal with 67 — 2 "4
Quadrant I11

Reference angle 6" = T

4
[ 197\ V2
in(-257) - -
197\ /2
COS( 4)— 2
197
tan( 4>—1
97. y = 4 cot (1x> = L.
T el
tan| - x

2

™

2

Asymptotes: x = 0, X = 2m, X = —2m, ...

=
S)
L
t

N A O ©
NI —
—t—+—

-2n -\, |




