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SUMMARY

. To verify that f7!

4, The graphs of f and vl

is the inverse of f,show that f
for every x in the domain of j

1. Ifa function f is one-to-one, then it has an inverse function f"
2. Domain of f = Range of f7'; Range of f = Domain of f .

(f(x) =

are Symmelric with respect to the line y = x

5. To find the range of a one-to-one function f, find the domain of its inverse function f .

x for every x in the domain of f and f(

FHa) o= =

6.2 Assess Y

5
-
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‘Are You Prepa red?’ Answers are given at the end of these exercises. If you get a wrong answer, read the pages listed in red.

1. Is the set of ordered pairs {(1, 3)
Why or why not? (pp. 208-210)

,(2,3), (=1, 2) }a function?

2, Where is the function f(x) = ¥* increasing? Where is it

decreasing? (pp. 233-234)

Concepts and Vocabulary

3. What is the domain of f(x

) 45 5 (pp.215-216)
P L. S P
22+ 3x— 18 PP

4, If every horizontal line intersects the graph of a function f at
no more than one point, f is a(n) function.

5, If £ ! denotes the inverse of a function [, then the graphs of
fand f ! are symmetric with respect to the line

7. True or False If f and g are inverse functions, the domain

of f is the same as the domain of g.

8. True or False 1f f and g are inverse functions, their graphs

are symmetric with respect to the line y = x.

6. If the domain of a one-to-one function [ is [4, ), the range

of its inverse, £, is

10.  pomain Range
Bob -—-><:-)- Karla
Dave — ™ Debra
John Dawn
Chuck Phoebe

12.  Domain Range
Bob > Karla
Dave Debra
John = Phoebe

E——

Chuck -

Skill Building
In Problems 9-16, determine whether the function is one-to-one.
% Domain Range
—
| 20 Hours $200
} 25 Hours $300 l
| 30 Hours > $350
| 40Hours - 5425 |
- | =2
1. pomain Range
| 20 Hours =3 $200
25 Hours g |
30 Hours $350
’ 40 Hours $425

N1 {(2,6), (=3,6), (4,9), (1, 10)}

15, {(0,0). (1, 1), (2, 16). (3, 81)}

#3143, )i (
16. {(1.2), (2.8). (3, 18). (4,

14. {(-2,5), (-1

(4,12)})

,32)}

. In Problems 1 7-22, the graph of a function f is given. Use the horizontal-line test to detersmine whether f is one-to-one.

\ 17,

Y

18.

o' =

19.




420 CHAPTERG6 Exponential and Logarithmic Functions

20. 21. ¥

22.

o=

In Probiems 23-30, find the inverse of each one-ro-one function. State the domain and the range of each inverse function.

.23 Annual Rainfall 24 Domestic Gross
Location (inches) Title (in millions})
I v 5
Mt Walaleale, Hawaii 460.00 Siar Wars $461 l
Monrovia, Liberia 202.01 '.gfr !;VarsMEpf‘sode One — The $431
. antom Menace
G P E.T. the Extra Terrestrial ———————  $400
Moulmein, Burma 191.02 ’ ey §357
trassic Par; >
Lae, Papua New Guinea 182.87 . i viad
orrest Gump
S re: Inf ati i anac ; —
SR DR MR mi Source: Information Please Almanac
25. Monthly Cost 26. State Unemployment Rate
Age of Life Insurance EEESEE S
Y ] Virginia > 1%
s0 $7.09 Nevada > 5.5%
40 W 38:40 Tennessee 51% \
45 N —— ———— i@ A Texas > 6.3% ‘

-

v, 41. ¥

Source: eterm.com

27, {(=3,5), (=2,9),(~1,2), (0,11), (1, =5)}

29, {(=2,1).(=3.2),(—10,0),(1,9), (2.4)}

Source: United States Statistical Abstract
28. {(-2.2),(—1,6),(0,8),(1,-3),(2,9)}

30. {(—2.-8), (=1, —1).(0,0), (1,1), (2, 8)}

In Problems 31-40, verify that the functions [ and g are inverses of each other by showing that f(g(x)) = x and g(f(x)) = x. Give

any values of x that need to be excluded.

3L f(y)=3x+4 g(x)= é(x —4)

3. flv) =4 =8 glx) = i £
B[ f(0) = F =& glx) = Vits
L 1

3. flo) =15 glo) =7
z 3 4y — 3
B fler= ::4 ; glx) = 2 —x

In Problems 41-46, the graph of a one-to-one function [ is given. Draw the graph of the inverse function 2,

a hint), the graph of y = x is also given.

: — 42.

Y
3 3
(0,1
0)

32 f(x)=3-2x glx)=—-Z(x—3)

34. f(x) =2x + 6 g(x)=-x—73

36 f(x)=(x—2%x=2 glx)=Vx+2
8. f(x) =x glx)=x

For convenience (and a5

43.

1(_]’ R | !
—3

(-2, -2)

(0,

y==x y y=x
3_

(2.2 -/ pe)
.L/I 1 | 1 ! //I |
(1,00 3% -3 32X
71) (71’71) B

_3—




44.

45.
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46.

o

Graph f {7\, and y = x on the same coordinate axes.

47.

50.

i 53,

flx) =3x 48. f(x) = —dx

flx)=1-73x 5L f(x)=x* =1
fly=x¥+4 x=0 54. fix)=x"+9
fv) = -2 57. f(x) = —

[ Problems 47-58, the function f is one-to-one. Find its inverse and check your answer. State the domain and the range of f and f L

49, f(x) =4x + 2

52, flx) =x" + 1

55. f(x)

X

4
x4+ 2

58. f(x) =

In Problems 39-70, the function f is one-to-one. Find its inverse and check your answer. State the domain of f and find its range using L

o 4 3x
59. f(x) = & o 60. f(x) = —— 61. f(x) = -
2x ; : 2% 3x+1
62, f(x) = — " 63, f(x) = Y— 64. f{x) = — "
. 3xmd , 2x—3 2% +43
05. f(x) = - 66. f(x) = - 67. f(x) = =%
g —3x — 4 2w 243
68, flx) = —— . iy st s o =
f(x) _ > 69. f(x) 72 - X >0 70. f(x) ro >0
Applications and Extensions
71. Use the graph of y = f(x) given in Problem 41 to evaluate 78. The domain of a one-to-one function g is [0, 15], and its range
the following: is (0, 8). State the domain and the range of g '.
(a) f(=1) 79. A function y = f(x) is increasing on the interval (0,5). What
(b) f(1) conclusions can you draw about the graph of y = f7'(x)?
() (1) 80. A function v = f(x) is decreasing on the interval (0,5). What
(@ F(2) conclusions can you draw about the graph of ¥ = f!(x)?
72. Use the graph of y = f(x) given in Problem 42 to evaluate 81. Find the inverse of the linear function
the following: f(x)=mx+b m=0
i (a) f(2) :
i (b) £(1) 82. Find the inverse of the function
c. (¢) £7(0) flx)=V7A -2 0=x=r
’ (d) f(=1)
83. A function fhas an inverse function. If the graph of [ lies in
B.IF£(7) = 13and fis one-to-one, what is F13)? quadrant I, in which quadrant does the graph of 1 lie?
. If g(~5) = 3and g is one-to-one, what is g7'(3)? 84. A function fhas an inverse function. If the graph of flies in
75. The domain of a one-to-one function fis |3, 00 ), and its range quadrant 11, in which quadrant does the graph of £ lie?
is =2, 00). State the domain and the range of i 85. The function f{x) = |x| is not one-to-one. Find a suitable re-
KBTS o aini of 4 srie-fo-orie futiction fis [0, 00),and its range striction on the domain of fso that the new function that re-
is [3, 20). State the domain and the range of /L. sults is one-to-one. Then find the inverse of f.
77. The domain of a one-to-one function g is the set of all real 86. The function f(x) = x*is not one-to-one. Find a suitable re-
Dumbers, and its range is [0. o0). State the domain and the striction on the domain of fso that the new function that
range of g7!. results is one-to-one. Then find the inverse of f.







