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Section 1.5 Inverse Functions

Solutions to Even-Numbered Exercises

10.

14.

16.

18.

. Theinverseisaline through (0, 6) and (6, 0). 4, Theinverseisareflectioniny = x of athird-
Matches graph (b). degree equation through (0, 0). Matches graph (d).
f(x)=g13x 8. fx) =x—5
f(x) = bx fAx)=x+5
f(f1(x) = f(5%) = 5(5x) = x F(F1x) =f(x+5) = (x+5) — 5=x
f1(f(x) = f25x) = 5(5%) = x f2f(x) =fix—5 =(x—5 +5=x
f(x) = X; ! 12, fx=x
f1(x) = ¥x
f1(x) = 4x + 1 f(F1(x) = (&%) = (¥/x)° = x
_ f1(f = f1LxB) = 5/x° =
f(f*l(x))=f(4x+1)=(4x+41) 1:%:)( (f(x)) 06) = &% = x

fx) =x—5,gXx) =x+5
f(gx) =f(x+5 =(x+5 —-5=x
g(f(¥) = gx =5 = (x = 5) + 5 =x

f(x) =3 — 4%, gx) = 3-X

4
oo = 1>, %) =3-4%, %) =3 - -0 -x
g(f(X))=g(3—4x):w:%:

1 1 .
0= g0 = .
oo = (2 = =1 toa X j |
o0 ~of2) = m1ea X |

Reflectionsin theliney = x
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20. f(x) =9 —x3,x=0
gx) = V9 — x,x<9

f(g(x))=f( 9—x)=9—( 9—x)2=9—(9—x)=x

g(fx) = g9 =) = VO — (9 — %)) = V% = x

ol N 1 00 N 10

Reflectionsintheliney = x

—F, O0<x<1
I S S
x) x 1-x 1
7_}_7 _
X X X
1+x_ 1 X
X 1+x 1+x 1+x X X+1
1 1 1+ x 1
1+x 1+x

(3x—8)+8:3x

3 - =X

24, 3

@ f(gx) =f(3x - 8) =

Reflectionsintheliney = x

o) = o5 %) = 3(*52) 8- (x+ 8 -8 x

3 3

®) [, gl 5| 22| 1] 4
f | o 1| 2| 3| 4
g(X) -8 -5 -2 1 4
3 3
26. () f(gx) = f(¥/5x) = [\/?] _ % .

o) = o) = 3/5(5) = 9% = x

) | « -5 -1 0| 1|5
fx) | -25| —s| O | &£ | 25
x |-25| -¢| 0| £t | 25
gx) | -5| —1 0 1 5

Note that the entries in the tables are the same except
that the rows are interchanged.

The entries in the table are the same except that the
rows are interchanged.
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28. (a) f(g(x) = f<x3 ki 10) - \?/3(’(3 ; 10) 0= Y08 T 10) — 10 = ¥ = x

3

_(x-10=)+10_3x_

3 — 3
a(f(0) = (¥3— 10) = V& 2

b
OFx | 5 s/% % 6

fx)| -2 -1] 0 | 1| 2

X -2 -1 0 2
o | 5| 3| F | 3| 6
4—-x 2 X

30.g(x)= 6 :é—g

g is one-to-one because it passes the Horizontal
Line Test.

7 R L1 1 g

b!xwxl/xxwa

34. f(x) = —2x/16 — X2

is not one-to-one because it does not pass the
Horizontal Line Test.

N
o

T T T

T T 1

!
N
S

38. f(x) = —0.65

is not one-to-one because it does not pass the
Horizontal Line Test.

2

-3 L L L L 3

-2

3 3

The entries in the table are the same except that the
rows are interchanged.

32 f(x) =s(x+22—1

f does not pass the horizontal test, so f is not
one-to-one.

N
iN

LN B B B

oafr 11 NCWA 1 og

T

36. f(x) =4 — 3x%/3

is not one-to-one because it does not pass the
Horizontal Line Test.

LA

40. f(x) =x>—-7

is one-to-one because it passes the Horizontal
Line Test.

10
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[x — 6]

42, f(x) = _|x+ 6|

is not one-to-one because it does not pass the
Horizontal Line Test.

46. fx) =x3+1

y=x+1 r
x=y3+1 _Gluuf/mje
X—1=y3 L
—1-y :
%) = ¥x — 1 X

Reflectionsintheliney = x

50. f(X) = V16 — x4, —4<x<0

y= 16 —
x=V16—-y, -4<y<0
X2 =16 — y?

y? =16 — x?

y=—-J16—-x3,0<x<4

A —

54 f(x)=% 0
-5
Y=k
-
\[y 0O """" 10

o 36
y
36

y=;,x>0

f‘l(x)zﬁ x>0

X2’

44. f(x) = 3x
y = 3X 4
X =3y V
5_ Y BT M
3 Y 4:
20 = .

Reflectionsintheliney = x

48. f(x) = x4, x=0

B

y = X2 .
X =Y .
X =y i
f_l(X) = \/;( 00 I I I I I |6
Reflectionsin theliney = x
52, f(x) = x3° 2
y = X3/5
X = y3/5 3L I I I I |3
X538 = (y35)53 |
X853 =y |
f(x) = x>3 _
Reflectionsintheliney = x
1
56. f(X) = ;

f is not one-to-one.
For instance, f (1) = f (—1).
f does not have an inverse.

6

|-

-6
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58. f(x) =3x+ 5 °
f is one-to-one. /
y=3X+5 I AR A :,,,,.X
x=3y+5 —
X —5=3y :
X—5 i
3 y

Thisis afunction of x, so f has an inverse.

300 = X2

62. f(x) = |x— 2|, x<2O y=0
y=|x—-2], x<2,y=0
X=|y—2, ys2, x=0
—X=y—2
2—X=y
fx)=2—-x x=0

64. f(x) = V/x— 20 x=2, y=0
y=Jx—2 x22, y20
x=Jy—2 y=22 x20
xX2=y—2 x20,y22

X2+2=y, x=0,y=2
f isone-to-one, so f has an inverse.
f2x) =x2+2 x=0

N // :

-6

68. f(x) = cis not one-to-one. For instance,
f(0) = f(1) = c. Hence, f does not have an
inverse.

60. g(x) = (x — 5)?, x < 5, isone-to-one.
y=(x-5?
x=(y—5?
-J/x=y—-51y<5
y=-Jx+5
Theinverseisq (x) = —/x + 5

-6

i N .

X2
X2+ 1
f is not one-to-one.
For ingtancef (1) = f (—1).
Hence, f does not have an inverse.

66. f(x) =

-4

70. If weletf(x) = 1 — x4 x=0, thenf hasan
inverse. [Note: we could also let x< 0.]

fx)=1—x% x=00 y<1
y=1—-x4 x=20, y<1
x=1-y, y=0, x<1
y*=1-x y=0, x<1
y=%1-x x<1,y=0

Thus, f 1(x) = ¥1 — x, x< 1.
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72. If weletf(x) = [x — 2|, x=2, thenf hasan 74| x | f0| | x | fx y
inverse. [Note: we could also let x < 2.]

fx) =[x — 2|, x22 el

6

4 5

4

f(x) = x — 2whenx=2. 3|2 -2 3 2
y=x-2,x22,y20 1| 0 ol | \{

X=y—2 Xx20, y=2 2| 6 6| —2 S2aN12345%6
X+2=y, x20,y=22 3

Thus, f 1(x) = x + 2, x=0.

76. (@) and (b) 78. (@) and (b)
2 4
-3 L { 1 1 i3 76l11111k1111116
=2 )
(¢) Not aninverse function since it does not satisfy (¢) Inverse function since it satisfies the Vertica
the Vertical Line Test. Line Test.

In Exercises 80, 82, and 84, f(x) = %x -3, gix) = x3, fLx) = 8(x + 3), g~UX) = ¥x.

80. (gt- fH)(=3) =g f*-3) 82. (go g (-4 =gHg'(-4)
=g 48(-3+23) =g Y¥/-4)
=g 0)=30=0 =3YY-4=-9a

84. (g7te f7x) = g~ H(fH(x)
=g '@8(x +3)

= ¥Y8(x + 3)
=2¥x+3
) X+ 5
In Exercises86 and 88, f(x) = x + 4, gx) =2x — 5, f2(x) = x — 4, g7x) = 2
86. fLogL(x) = fXg LX) 88. (g-f)(x) =g(f(x)
:fl(x+5> =g(x + 4)
2 —2x+4) -5
=x+5_4 =2x+8-5
2 = 2x + 3. Now find inverse:
XxX+5-8
- y=2x+3
X—3 XxX=2y+3
T2 X—3=2y
x—3
, =
X—3
(gof) l(X)ZT

Notethat (g -f)=t = f~1.g7%
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90. (a) y = 0.03x* + 25450, 0 <x <100

X = 0.03y? + 254.50
X — 254.50 = 0.03y?

X — 25450
0.03

X — 254.50
[R T L%V S ]
0.03 y, X>254.50
Capy X — 254.50
0=V 003

X = temperature in degrees Fahrenheit

2

y = percent load for adiesel engine

92. Fase. Consider f(x) = x? which is even, but does
not have an inverse.

96. If f(x) = k(2 — x — x®) has an inverse and
f23) = —2,thenf(—2) = 3. Thus,
f(-2) = k@2 (-2 - (-2 = 3
k2 +2+8 =3

12 = 3
3 1
k=—2=",
12 4
1
Thus, k = ~.
US, 4

104, y=3x—-7
x=3y-7
E=y—7
y=x3+7

fix) =x3+ 7

[

S} o
LI N B B =3

(b)

o

TN I N A Y N T N Y, o}

(c) 0.03x% + 254.50 < 500
0.03x? < 245.5
X2 < 81833
X < 90.46
Thus, 0 < x < 90.46.

94. Answerswill vary.

98. (f—g)(4) =f(4) —gd) =27—1=26

102. y=5x + 8
X=5+8




