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rical and Graphical Analysis In Exercises 1 and 2,
use a graphing utility to complete the table, (b) plot the
imts in the table and graph the function by hand, (¢) use a
hing utility to graph the function and compare the result
your hand-drawn graph in part (b), and (d) determine any
epts and symmetry of the graph.
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¥ = arcsinx 2. y = arccos x

Determine the missing coordinates of the points on the graph of
the function.

Y = arccos x

4

Determine the missing coordinates of the points on the graph of
the function.

V
5 y=arctanx

= 3

Exercises 5-12, evaluate the expression without using a

ator.
S arcsin% 6. arcsin 0
arccos 3 8. arccos 0
% arctan TS 10. arccot(— Wi )
arccsc(— ﬁ) 12. arccos(—%)

Exercises 13-16, use a calculator to approximate the value.
d your answer to two decimal places.

14. arcsin(—0.39)
16. arctan(—3)

arccos(—0.8)
arcsec 1.269
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In Exercises 17-20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) sin(arctan §>

2
i 18. (a) tan(arccos 2

aED
(b) cos(arcsm 13>

19. (a) cot[arcsin(—%ﬂ 20. (a) sec[arctan(—%)]

(b) csc[arctan(—ls—zﬂ (b) tan{arcsin(—%ﬂ

In Exercises 21-28, write the expression in algebraic form.

(b) sec(arcsin %)

21. cos(arcsin 2x) 22. sec(arctan 4x)

23. sin(arcsec x) 24. cos(arccot x)

25, tan(arcsec %) 26. sec[arcsin(x — 1)]

29 csc(arctan i) 28 cos(arcsin = h)
. \/i » r

. In Exercises 29 and 30, (a) use a graphing utility to graph f and

g in the same viewing window to verify that they are equal, (b)
use algebra to verify that f and g are equal, and (c) identify any
horizontal asymptotes of the graphs.

2x
e

30. f(x) = tan (arccos %) glx) = —4x_—x2

29. f(x) = sin(arctan 2x),

In Exercises 31-34, solve the equation for x.

32. arctan(2x —5) = —1

34. arccos x = arcsec x

31. arcsin(3x — m) =3

33. arcsin</2x = arccos</x

In Exercises 35 and 36, verify each identity.
|

35. (a) arccsc x = arcsin o xz1

1
(b) arctan x + arctan — = E, %0
v 2
36. (a) arcsin(—x) = —arcsinx, |x| <1

(b) arccos(—x) = 7 — arccosx, |x| <1

In Exercises 37-40, sketch the graph of the function. Use a
graphing utility to verify your graph.

38. f(x) = arctan x + 2

37. f(x) = arcsin(x — 1) >

39. f(x) = arcsec 2x 40. f(x) = arccosi
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CHAPTER 5

Logarithmic, Exponential, and Other Transcendental Functions

In Exercises 41-60, find the derivative of the function.

41.

43.

45.

47.

49.

51.

fx) = 2 arcsin(x — 1)

glx) =3 arccos%

flx)= arctanz

arcsin 3x
x

glx) =

h(t) = sin(arccos )

42.

44.

46.

48.
50.

Y= W arceoski— ~lE— a2 52.

f(#) = arcsin t?

f(x) = arcsec 2x
F(x) = arctan/x

h(x) = x? arctan x

f(x) = arcsin x + arccos x

65. y = 4x arccos(x — 1)

y

y = 4x arccos (x — 1)

1,2m

66. y = 3x arcsin x

y

y = 3xarcsinx

y = In(t2 + 4) — —arctan =k . Linear and Quadratic Approximations In Exercises 67-70, ¢
2

a computer algebra system to find the linear approx1mat10n
P(x) =f(@) + fla)x — a)

and the quadratic approximation

=f@ + f@(x — a) + 1" (@)(x ~ a)?

of the function f at x = a. Sketch the graph of the function a
its linear and quadratic approximations.

53. y=%<llnx+1

+ arctan x
D=t )

54, y = —;—[x\/4 =5t d arcsin(%)}
55. y = xarcsinx + /1 — x?

56.

Pz(x)

1
y = x arctan 2x — 7 In(1 + 4x?)

=2
y=8arcsin%—“#

y=25 arcsin% = x:/ 25 — %?

67. f(x) = arctanx, a=20

69. f(x) = arcsinx, a =3

68. f(x) = arccos x,
70. f(x) = arctan x,

a=0

a=1

57

a8, In Exercises 71-74, find any relative extrema of the function.

71. f(x) = arcsecx — x
72. f(x) = arcsinx — 2x
73. f(x) = arctan x — arctan(x — 4)

59. y = arctanx +

Py
1+ x?

x 1
arctan =

60y o

74. h(x) = arcsin x — 2 arctan x

In Exercises 61-66, find an equation of the tangent line to the

graph of the function at the given point Implicit Differentiation In Exercises 75-78, find an equation

the tangent line to the graph of the equation at the given point

61. y = 2 arcsin x 62. y = larccosx

y
y = 2 arcsin x

/(—1
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]
T
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X

2 75. x> + xarctany =y — 1, (—

Ly = %a.rccosx

76. arctan(xy) = arcsin(x + ),

(

. : T
77. arcsin x + arcsiny = —,

78. arctan(x + y) = y*> +

s
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Writing About Concepts
79.

RS

Explain why the domains of the trigonometric functions are
restricted when finding the inverse trigonometric functions.

64. y = arcsec 4x

% 80.

81. Explain how to graph y = arccotx on a graphing utility
that does not have the arccotangent function.

y = arcsec 4x Explain why tan 77 = 0 does not imply that arctan 0 = 7.

82. Are the derivatives of the inverse trigonometric functions
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algebraic or transcendental functions? List the derivatives
of the inverse trigonometric functions.
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- True or False? In Exercises 83-88, determine whether the
- s;atement is true or false. If it is false, explain why or give an
=xample that shows it is false.

92. Angular Rate of Change A television camera at ground
level is filming the lift-off of a space shuttle at a point 750
meters from the launch pad. Let 6 be the angle of elevation of

T 1. 1 T
R 3 —_] == _= ——
| Because cos( 3) > it follows that arccos > 3

arcsin - ﬁ
4 2

The slope of the graph of the inverse tangent function is
positive for all x.

The range of y = arcsin x is [0, 7).
%[aretan(tan x)] = 1 for all x in the domain.

arcsin? x + arccos?x = 1

5. Angular Rate of Change An airplane flies at an altitude of 5

miles toward a point directly over an observer. Consider 6 and
x as shown in the figure.

(a) Write 6 as a function of x.

(b) The speed of the plane is 400 miles per hour. Find d6/dt
when x = 10 miles and x = 3 miles.

Not drawn to scale

Writing Repeat Exercise 89 if the altitude of the plane is 3
miles and describe how the altitude affects the rate of change
of 6.

Angular Rate of Change In a free-fall experiment, an object
is dropped from a height of 256 feet. A camera on the ground
500 feet from the point of impact records the fall of the object
(see figure).

(a) Find the position function giving the height of the object at
time ¢ assuming the object is released at time # = 0. At what
time will the object reach ground level?

(b) Find the rates of change of the angle of elevation of the
camera when r = l and ¢t = 2.

»

the shuttle and let s be the distance between the camera and
the shuttle (see figure). Write 6 as a function of s for the peri-
od of time when the shuttle is moving vertically. Differentiate
the result to find d6/dt in terms of s and ds/dt.

. (a) Prove that

Xy
arctan x + arctan y = arctan | . . F L
— X

(b) Use the formula in part (a) to show that

arctan l + arctan l =z
2 3 4

. Verify each differentiation formula.

d ’ _ u’ d =
(a) dx[arcsm | = = (b) dx[arctan ul = T

(c) i[arcsec ul = =

_u/

—— (e) i[arccot u] =
J1-u? dx

d
) a[arccos ul = e

d _ =i
(f) dx[arccsc u] _—|u|\/;2——1

. Existence of an Inverse Determine the values of k such that

the function f(x) = kx + sin x has an inverse function.

. Think About It Use a graphing utility to graph f(x) = sinx

and g(x) = arcsin (sin x).
(a) Why isn’t the graph of g the line y = x?

(b) Determine the extrema of g.

. (a) Graph the function f(x) = arccosx + arcsinx on the

interval [— 1, 1]. (b) Describe the graph of f. (c) Prove the
result from part (b) analytically.

X
. Prove that arcsin x = arctan(m), x| < 1.

. Find the value of ¢ in the interval [0, 4] on the x-axis that

maximizes angle 6.

0

c

Figure for 99 Figure for 100

100. Find PR such that 0 < PR < 3 and m £ 0 is a maximum.

101. Some calculus textbooks define the inverse secant function
using the range [0, 7/2) U [, 37/2).
(a) Sketch the graph y = arcsec x using this range.
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' Figure for 91 Figure for 92

(b) Showthat y''= ————
X/x% = 1





