434 Chapter 5

Logarithmic, Exponential, and Other Transcendental Functions

Section 5.8

1. y = arcsin x

Inverse Trigonometric Functions and Differentiation

BT 08 | -06 |-04 |-02 [0]|02 |04 |06 |08 |1
¥ || =137 —0.927 | —0.644 | —0.412 | —0.201 | 0 | 0.201 | 0.412 | 0.644 | 0.927 | 1.571
(b) ¥ (c) 2 (d) Symmetric about origin:
A // arcsin(—x) = —arcsin x
7] = ! Intercept: (0, 0)
i =
-2
2. y = arccos x
(a)
X -1 —-0.8 —-0.6 —04 =02 0 0.2 0.4 0.6 0.8 1
y 3.142 2.499 2.214 1.982 1.772 | 1.571 | 1.369 | 1.159 | 0.927 | 0.634 | O
(b) y (c) 314 (d) Intercepts: (0, %) and (1, 0)
A
K_ \ No symmetry
\\ Q \ B
0
= )
3. False.
«(—3)-(-9)
1 T —"4 4
arccos — = —
2 % (—.-2)=( Nl -7)
since the range is [0, 7). — 6 376
(-v3 _)=(-va-7)
. S e in0= l =@
5, arcsin 5 = 5 6. arcsin0 = 0 7. arccos e
s =T 3 _m 1y 2
8. arccos 0 > 9. arctan e 10. arccot(—1) 2
11. arccsc(— \/5) = —% 12. arccos(—?) _am 13. arccos(—0.8) = 2.50
14. arcsin(—0.39) = —0.40 15. arcsec(1.269) = arl:cos(1 2169) 16. arctan(—3) = —1.25

= 0.66
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17. arctan 0 = 0; 77 is not in the range of y = arctan x. 18. y = arcsin x represents the inverse of the restricted sine
function where —1 < x € land —7/2 < y < w/2.

19. (a) sin(arctan3) = (b) sec(arcsin$) =

(%]

V2\ _ (m) _ . B 13
20. (a) tan(arccos —2—) = tan(z) =1 (b) Los(arcsm E) =~ 5
V3 |

V2
O A T _S) B
21. (a) cot[arcsm(—z)] = cot( 6) V3 (b) csc[arclan( 12)] 5
Vi3 12
[] ]
-5
- 13
2
3\ 234 [ 5\]_ _s5/11 T
22. (a) sec[arctan( 5)] = s (b) {an[arcsm( 6)] = = e

23. y = cos(arcsin 2x) 24. y = sec(arctan 3x)
1
0 = arcsin 2x ‘ 25 6 = arctan 3x
|

y=cos 8 =1 — 4x2 ] y=secl= 9%+ 1
25. y = sin(arcsec x) 26. y = cos(arccot x)

6 = arccot x

@ =arcsecx,0 £ 6 < 1?,69&12—?

x X *
ST Y y=cos = —F/——
.‘/‘=Sin6=x|7|l . i A1
x
1

The absolute value bars on x are necessary because of the
restriction 0 € 6 < 1, 8 # a/2, and sin 8 for this domain
must always be nonnegative.

2T y'= tan(mm E) 28. y = sec[arcsin(x — 1)]
s . )
3 ‘ a 6= ckiny = 1) H
X ] 7

6 = arcsec = 3 1 3

3 3

y= sec f = Qx—x
fZ—9 2x — 2

y=tanf= 3
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X
29, y= csc(arctan —)
y ‘/?-'

6=arclanL
2
VX2
y=csc8=—'—T—

2x
V1 + 4x?

31. sin(arctan 2x) =

-2 2

-2

Asymptotes: y = *1

tan 6 = 2x =
e
2x 1

WS

33. (a) arcesc x = arcsin % [x] =1
Let y = arccsc x. Then for
T T
s < —
2_y<0and0<y_ >

cscy = x => siny = 1/x. Thus, y = arcsin(1/x).
Therefore, arccse x = arcsin(1/x).

34. (a) arcsin(—x) = —arcsinx, |x| < 1.

Let y = arcsin(—x). Then,

—x=siny = x = —siny = x = sin(—y).
Thus, —y = arcsinx => y = —arcsin x. Therefore,
arcsin(—x) = —arcsin x.
35. f(x) = arcsin(x — 1) .3

x—1=siny T B3
-1 ‘/) a
x=1+siny /x

Domain: [0, 2]

m T
Range: [—5, 2]

f(x) is the graph of arcsin x shifted 1 unit to the right.

30. y = cos(arcsinx - h) - ‘
r x=h
— h il

6 = arcsin = )
it B
r
32. 5
f=¢

<5

-6

Asymptote: x = 0

X
arccos — = @
2 2
4- x?
cos = =

X

ST

4 — x*

X

tan f =

(b) arctan x + arctani = %x >0

Let y = arctan x + arctan(1/x). Then,

tan(arctan x) + tan[arctan(1/x)]
1 — tan(arctan x) tan[arctan(1 /x)]

_x+{1/%)

1= x(1/x)
_x+(1/x)
0

tany =

(which is undefined).

Thus, y = /2. Therefore, arctan x + arctan(1/x) = /2.

(b) arccos(—x) = 7 — arccos x, |x| < 1.
Let y = arccos(—x). Then,
—x=cosy = x= —cosy = x = cos(m — y).

Thus, 71 — y = arccos x => y = 77 — arccos x.
Therefore, arccos(—x) = 7 — arccos x.

36. f(x) = arctan x + 12—7 353

-‘-‘=tan(.-_%r) ____ k—;_—-w

Domain: (— oo, co) Sy

Range: (0, 7)

f(x) is the graph of arctan x shifted /2 units upward.
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37. f(x) = arcsec 2x 628 38. f(x) = arccm(i) 353
4 (=4,7)
2x = secy . \\
%) X = cos y
y =
e It @57 (z:0) 4 \u 0
9] 8 3 -6 6
o x=4cosy =
. 1 1
Domain: (—oo, —-2-]. [-2- 00) Domain: [—4, 4]
L i E) (ﬂ_ ] Range: [0, 7]
ange: "2\ ™

b=

39. arcsin(3x — @) = 40. arctan(2x) = —1

3x — 7 = sin() 2x = tan(—1)
x = 4[sin(}) + 7] =~ 1.207 x =t tan(=1) = —0.779
41. arcsin/2x = arccos /x 42. arccos x = arcsec x
2% = sin(arccos \/;) x = cos(arcsec x)

V2x= 1l —x,0€x <1 x=_l_ \/;-‘-l
2x=1-—-x % ) |
1 ®=q
x=1 ==
e x==*l1

e % v
43. f(x) = 2 arcsin(x — 1) 44. f(1) = arcsin 12
2 2
f) = - = () — 2
VI-x=-1? JSax-2 £ -5
45. g(x) =3 arccosg 46. f(x) = arcsec 2x
o _=31/2) -3 ) = A =
g(x)—J] R S 8 [2x] V42 — 1 |x| a2 =1
47 f(x) = arclanﬁ 48. f(x) = arctan /x
1 1 1
1/a (%) = == e .
fe=13 ({cvaz) gFr e (1 +x)(2JE) 2/5(1 + %)
49. gx) = Bosin 50. h(x) = xarctan x
2’ = 31(3/./] — 9);) — arcsin 3x. . h'(x) = i sz + arctan x
_ 3x— /1 — 9x?arcsin 3x
x2J/1 — 9x2
51. h(r) = sin(arccos 1) = /1 — 2 52. f(x) = arcsinx + arccos x = -;I
iy = _ -1 Al SR 7Y —
h(r)—z(] 12)=12(—21) e fx) =0




