Section 5.3 (page 349)

1. (@) f(gkx) =5[x—1)/5]+ 1 =x
g(fx) 5x+1 -11/5=x
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3. (a) flglx) = @ ==z
(b) '
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One-to-one, inverse exists.
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Not one-to-one, inverse does not exist.
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One-to-one, inverse exists.
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One-to-one, inverse exists.
(@ f'x) = (x + 3)/2
(b) f

(c) fand f~! are symmetric
about y = x.
(d) Domain of f and f~':
all real numbers
Range of f and /!
all real numbers

@ f'x)=x%4 x=0

(b)

(c) fand f~! are symmetric

abouty = x.

Domain of f and f~:
x=20

Range of f and /!
y=0

(@) 7)) = x¥ + 1

(b) .
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(c) fand f~! are symmetric
about y = x.

(d) Domain of f and f~!:
all real numbers
Range of f and f~
all real numbers

(d

=
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25.

29.

33.

Answers to Odd-Numbered Exercises
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One-to-one, inverse exists.

@ f7'(x) = x'3
(b) |

(¢) fand f~! are symmetric
about y = x.
(d) Domain of f and f~':
all real numbers
Range of f and f~:
all real numbers
(@) f7'(x) = V4 — ¥,
0<sx<2
(b) ¥

L 2 + x
1 2 3

(c) fand f~! are symmetric
about y = x.
(d) Domain of f and f~':
O0<sx=<2
Range of f and f~":
0<sy=<2
@ fflx)=x¥%4,x20
(b)y 2

=t
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(¢) fand f~! are symmetric

about y = x.
(d) Domain of f and f~':
x=0

Range of fand
y=0

35 (@) f ') = VIx/VT =22 -1 <x< 1
(b) 2
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(c) f and ! are symmetric about y = x.
(d) Domain of f: all real numbers
Domainof f~1: —1 < x < 1
Rangeof f: —1 <y < 1
Range of f~!: all real numbers
ek X 0j1]2|4

fx) 1 (2|34

x 12|34
e 01

39. (a) Proof
(b) y = 380 — )
x: total cost
y: number of pounds of the less expensive commodity
(c) [62.5,80] (d) 201b
41. Inverse exists.  43. Inverse does not exist.
45. Inverse exists. 47. f(x) = 2(x — 4) > O on (4, c0)
49. f(x) = —8/x* < 0on (0, o0)
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51. f(x) = —sinx < O on (0, 7)
6% F-1) = [1 — T+ 16x7/(2x), ifx # 0
W o, ifx =0
2
h The graph of f ! is a reflection of the
! . .
3 3 graph of f in the line y = —x.

55. (a) and (b) 57. (a) and (b)
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(c) f is one-to-one and (c) g is not one-to-one and does
has an inverse function. not have an inverse function.
59. One-to-one 61. One-to-one
i) =x24+2,x20 ffix)=2-xx20
63. f/'(x) = Vx + 3, x > 0 (Answer is not unique.)
65. f~'(x) = x — 3, x 2 0 (Answer is not unique.)
67. Inverse exists. Volume is an increasing function, and therefore is
one-to-one. The inverse function gives the time # corresponding
to the volume V.

M. 1/27
79. 1/13

69. Inverse does not exist. 73. 1/5

75.2/3/3 11. -2



81. (a) Domain of f: (—o0,00)  (b) Range of f: (—oo, o0)

Domain of f~!: (—o0, o0) Range of f~!: (—o0, o0)
(©) “ @ FE =306 =3
" P
3 .
83. (a) Domain of f: [4, oo) (b) Range of f: [0, c0)
Domain of ' [0, co) Range of f~': [4, c0)
© 5 @ f1(5) = 3. (F 7)) =2

4 6 8 10 12

85. —i; 87.32 89. 600

M. (g7'of N =C+1)/2 9B (feg)'lx)=+1)/2

95. Let y = f(x) be one-to-one. Solve for x as a function of y.
Interchange x and y to get y = f~!(x). Let the domain of f ~! be
the range of f. Verify that f(f~'(x)) = x and f~'(f(x)) = x.
Example: f(x) = x3 y =x3x =3y, y =¥x;, f'(x) = ¥x

97. Many x-values yield the same y-value. For example,
f(ar) = 0 = £(0). The graph is not continuous at [(2n — 1)7]/2
where n is an integer.

99, % 101. False. Let f(x) = x>.  103. True

105. (a) 50 (b) ¢ =2
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fdoes not pass the horizontal line test.
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107-109. Proofs  111. Proof; concave upward
113. Proof; </5/5

b — dx

X =a

(¢c)a=—-d,orb=c=0,a=d

115. (a) Proof (b) f'(x) =




