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tically and (b) graphically.

Flx) = 5x + 1, gx) =k —-1)/5

= are labeled (a), (b), (¢), and (d).]
y (b) g

51 A

3+ 44
2+ 2+
1__ 1 ! §

Exercises 1-8, show that f and g are inverse functions (a)

=3 — 4x, gx) =B —-x)/4
k) = »*, gl = ¥x
flx) =1 — x3, glx) = ¥1 —x
i) = /x4, g)=x2+4, x20
i) =16 —x%2, x>0, gx) = V16 — x
) = 1/x, glx) = 1/x
_.~'".r)=1ix, x 20, g(x)=1x;x, 0= x<1

% Exercises 9-12, match the graph of the function with the
1 of its inverse function. [The graphs of the inverse func-
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SECTION 5.3 Inverse Functions 347

See www.CalcChat.com for worked-out solutions to odd-numbered exercises.

In Exercises 13-16, use the Horizontal Line Test to determine
whether the function is one-to-one on its entire domain and
therefore has an inverse function. To print an enlarged copy of
the graph, go to the website www.mathgraphs.com.

13. fx) =3x+6 14, flx) =5 =3
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. In Exercises 17-22, use a graphing utility to graph the function.

Determine whether the function is one-to-one on its entire
domain.

17. h(s) = ﬁ -3 18. g(r) =
19. f(x) =Inx

21. 2(x) = (x + 5)°

1
=/l
20. f(x) = Sx/x — 1
22, h(x) = |x + 4| — |x — 4]

In Exercises 23-28, use the derivative to determine whether the
function is strictly monotonic on its entire domain and therefore
has an inverse function.

38, ) = Il —3) 2= %

4
25. f(x) = % — B2 26. f(x) = x® — 6x2 + 12x

27. flx) =2 —x — x3 28. f) =(x+ a3 +b

In Exercises 29-36, find the inverse function of f. Graph (by
hand) f and f~'. Describe the relationship between the graphs.
29. f(x) =2x—3

31. fla) =

33 fx) = Jx

35. fx) = V4 —x2, x=20
36. f) = Vx> —4, x22

30. f(x) = 3x
3. f@=x=1
M. fl)=%% w=0
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graphing utility to graph f and f~! in the same viewing window.
Describe the relationship between the graphs.

38. flx) =332x -1

40. f(x) = x¥/5

2. f(x) = %

87 fr= =
39. flx) =x¥3, x>0

41. f(x) = ﬁ

In Exercises 43 and 44, use the graph of the function
f to complete the table and sketch the graph of f-1. To
print an enlarged copy of the graph, go to the website
www.mathgraphs.com.

43. 44.
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. Cost You need 50 pounds of two commodities costing $1.25
and $1.60 per pound.

(a) Verify that the total cost is y = 1.25x + 1.60(50 — x),
where x is the number of pounds of the less expensive
commodity.

(b) Find the inverse function of the cost function. What does
each variable represent in the inverse function?

(c) Use the context of the problem to determine the domain of
the inverse function.

(d) Determine the number of pounds of the less expensive

commodity purchased if the total cost is $73.

. Temperature The formula = %(F —32), where

F = —459.6, represents Celsius temperature C as a function
of Fahrenheit temperature F.

(a) Find the inverse function of C.
(b) What does the inverse function represent?
(c) Determine the domain of the inverse function.

(d) The temperature is 22°C. What is the corresponding
temperature in degrees Fahrenheit?

In Exercises 47-52, show that f is strictly monotonic on the
given interval and therefore has an inverse function on that

interval.
47. f(x) = (x — 4)% [4,00) 48. f(x) =|x+2|, [-2,00)

49. f(x) =§, {0, ) 50. f(9) = cotx, (0, m)

51. f(x) = cosx, [0, ]

52. f(x) = secx, [0, g)

Logarithmic, Exponential, and Other Transcendental Functions

. In Exercises 37-42, find the inverse function of f. Use a . In Exercises 53 and 54, find the inverse function of f over &

given interval. Use a graphing utility to graph f and f!in
same viewing window. Describe the relationship between
graphs.

53, f0) =7 54. f(x) =2 — % (0, 10

o 20

- Graphical Reasoning In Exercises 55-58, (a) use a graphs :

utility to graph the function, (b) use the drawing feature
a graphing utility to draw the inverse function of the functs
and (c) determine whether the graph of the inverse relation i
inverse function. Explain your reasoning. ‘

55. fx) =x*+x+ 4 56. h(x) = x/4 — x2
3x? dx

o A T

57. glx) =

In Exercises 59-62, determine whether the function is one
one. If it is, find its inverse function.

59. f(x) = V/x—2 60. f(x) = -3
61. f(x)=|x—2|, x<2 62. f(x) =ax+b, a+0

In Exercises 63-66, delete part of the domain so that &
function that remains is one-to-one. Find the inverse function
the remaining function and give the domain of the inver
function. (Note: There is more than one correct answer.)

64. f(x) =16 — x*

y

63. f(x) = (x —3)2

Think About It In Exercises 67-70, decide whether the fune-
tion has an inverse function. If so, what is the inverse function®™

67. g(?) is the volume of water that has passed through a water lize.
¢ minutes after a control valve is opened.

. h(1) is the height of the tide ¢ hours after midnight, whe=
0<r<24.

. C(7) is the cost of a long distance call lasting ¢ minutes.

. A(r) is the area of a circle of radius .
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=0 real number a.

W =x*+2x-1, a=2

i) = %(x5 2%, a= -1

- : ™ T 1
fix) = ——<x< = =
flx) = sinx, ; Sx< > @ 2
Sx)=cos2x, 0 <x< %T, a=1

fi.r)=x3—;ic, a==6 76. fx)=Vx—4, a=2

Esercises 77-80, (a) find the domains of f and f-1, (b) find
ranges of f and f~, (c) graph f and f~', and (d) show that
“opes of the graphs of f and S are reciprocals at the given

=

- Functions Point

) = (53)
0 = Y (5:2)
) = 3 — 4« =1l
7 B 3 =
= (X) = 4 ( 19 1)
x)=Vx—4 (5;1)
) =x2+4, x>0 (1,5)
4
B 20 (1,2)
- i 2, 1)

‘ -sercises 81 and 82, find dy /dx at the given point for the

- 7242 (—41) 82 5= 2In(y? - 3), (0,4)

| Ssercises 83-86, use the functions f(x) = Ix — 3 and
= = x° to find the given value.

g (1)
t=f~1)(6)

84. (g7!-f)(-3)
86. (g7 g7)(—4)
- “sercises 87-90, use the functions f&x)=x+4 and
2Zr — 5 to find the given function.

%
."‘_

¥ =

1 8. f~log!
)= 90. (gof)!
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‘riting About Concepts

Describe how to find the inverse function of a one-to-one
- “unction given by an equation in x and y. Give an example.

Describe the relationship between the graph of a function
- 2ad the graph of its inverse function.

Exercises 71-76, find (f~')(a) for the function f and the
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Writing About Concepts (continued)

In Exercises 93 and 94, the derivative of the function has

the same sign for all x in its domain, but the function is not
one-to-one. Explain.

93. f(x) = tan x

9. 7(x) =x2’i -

95. Think About It The function fO) =k(2 —x - x3) is
one-to-one and f~!(3) = —2. Find k.

96. (a) Show that f(x) = 2x3 + 3x2 — 36x is not one-to-one on
— 00, o0).

(b) Determine the greatest value ¢ such that f is one-to-one
on (—c,c).

97. Let f and g be one-to-one functions. Prove that (@) fogis
one-to-one and (b) (f - g)~'(x) = (g~! o f1)(x).
98. Prove that if f has an inverse function, then (f~1)~! = £,

99. Prove that if a function has an inverse function, then the
inverse function is unique.

100. Prove that a function has an inverse function if and only if it
is one-to-one.

True or False? 1In Exercises 101-104, determine whether the
statement is true or false. If it is false, explain why or give an
example that shows it is false.

101. If £ is an even function, then f~! exists.

102. If the inverse function of [ exists, then the y-intercept of f is
an x-intercept of £~

103. If f(x) = x" where n is odd, then S~ ! exists.
104. There exists no function S such that f = -1,

105. Ts the converse of the second part of Theorem 5.7 true? That
is, if a function is one-to-one (and therefore has an inverse
function), then must the function be strictly monotonic? If so,
prove it. If not, give a counterexample.

106. Let f be twice-differentiable and one-to-one on an open
interval /. Show that its inverse function g satisfies

()
&) = P

If f is increasing and concave downward, what is the
concavity of =1 = g?

o * dt — &
107. If f(x) = fz T find (£700).

108. Show that f(x) = f V14 dr is one-to-one and find
2
(£ 10).

109. Lety = % Show that y is its own inverse function. What

can you conclude about the graph of Jf? Explain.





