52 PART |: Solutions to Odd-Numbered Exercises and Practice Tests

Section 1.2  Graphs of Functions

You should be able to determine the domain and range of a function from its graph.
You should be able to use the vertical line test for functions.

You should be able to determine when a function is constant, increasing, or decreasing.
You should be able to find relative maximum and minimum values of a function.

You should know that f is

@ Oddif f(—x) = —f(x).
(b) Evenif f(—x) = f(x).

Solutions to Odd-Numbered Exercises

Logx)=1-x° 3.f=Vxe—-1 5. f(x) = %|X - 2|
Domain: All real numbers Domain: (—co, ~1]U[1, o) Domain: All real numbers
Range: (—oo, 1] Range: [0, oo) Renge: [0, o]

7. f(x) =2x2 + 3 9. fx) = Vx—1
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Domain: All real numbers Domain: x — 1= 0/[] x= 1or[1,00)
Range: [3, oo] Range: [0, oo)
11. f(x) = |x + 3| 7
Domain: All real numbers /
Range: [0, co) ’

13. y = 2@ 15, x—y?=1 0O y=xJ/x—-1
A vertical line intersects the graph just once, soy is y is hot afunction of x. Graph
afunction of x. y;=Jx—land y,= —/x— 1.

17. @ = 2xy — 1 19. f(x) = 3x

A vertical line intersects the graph just once, soy is
afunction of x. Solve for y and graph

X +1
2x

(@) fisincreasing on (—oo, co).
(b) Sincef(—x) = —f(x), fis odd.
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2L fX) =x3 -3¢+ 2

(@) fisincreasing on (—oo, 0) and (2, co).

fisdecreasing on (0, 2).
(b) f(—x) # —f(x)

f(—x) # f(x)

f is neither odd nor even.

25. f(x) = x2/3
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(b) Increasing on (0, o)
Decreasing on (— o, 0)

(© f(=X) = (X2 =2 = f(x) I
The function is even.

20. f(x) = |x+ 1] + |x — 1]
@ :

31. f(x) = X2 — 6x 33. y=2x3 + 3x% — 12X
Relative minimum: (1, —7)
Relative maximum: (—2, 20)

Relative minimum: (3, —9)
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23.f(x) = 3x* — 6x2
@ -
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(b) Increasing on (—1, 0) and (1, co)
Decreasing on (—oo, —1) and (0, 1)
(c) Sincef(—x) = f(x), fiseven.

27. f(x) = x/x+ 3
@
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(b) Increasing on (—2, co)
Decreasingon (—3, —2)
(© f(—=x) # —f(x)
f(—x) # f(x)
f is neither odd nor even.

(b) Increasing on (1, oo), constant on (—1, 1),
decreasing on (—oo, —1)

(© f(=x) = |=x+ 1 + |[-x—1]
= |(=Dx - D] + [(-Dx + 1)
=|x—=1 + |x+ 1] = f(x)
[0 Thefunction is even.

35. h(x) = (x — 1)VX
Relative minimum: (0.33, —0.38)
Relative maximum: (—2, 20)
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((0, 0) is not arelative maximum
because it occurs at the endpoint of
the domain [0, o0).)
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37. fX) =x2—4x— 5 39. f(x) = x® — 8x
@ 3

(b) Maximum: Approximately (—2, 9)

Minimum: Approximately (2, —9)
(b) 12

a8 g v -18

Minimum: (2, —9)

-12
(c) Answers are the same

Maximum: (—1.63, 8.71)
Minimum: (1.63, —8.71)
(c) The answers are similar.

41 f(x) = (x — 4)%3

@ y (b) 8

\\/

i
6-4-2 | 2 4 6 81012 -4

ol Minimum: (4, 0)

Minimum: (4, 0)

(¢) The answers are the same.

2x+ 3, x<0 VX+4 x<0
43.f(x)={3_x >0 45.f(x)={ =% x>0
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47.

51.

55.

59.

63.

67.

f(—=t) = (=) + 2(-t) — 3
=t?-2t-3
# f(t) = —f(t)

f is neither even nor odd.

f(—x) = (—X)V1 - (—%2 = —xJ/1 —x2 = —f(x)
The function is odd.

(2.9
(@) If fiseven, another point is (3, 4).
(b) If fis odd, another point is (3, —4).

x —y)

(a) If fiseven, another point is (—x, —VY).
(b) If fisodd, another point is (—x, y).

f(x) = 3x — 2, neither even nor odd

f(x) = /1 — X, neither even nor odd

3
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49. g(—x) = (—x)® — 5(—x)
= —x3 + 5x

—g(x)

gisodd.

53. g(—9) = 4(—9%% = 4s?/% = g(9)

The function is even.

57. (4,9)
(a) If fiseven, another point is (—4, 9).

(b) If fisodd, another point is (—4, —9).

61. f(x) = 5, even

65. h(x) = x2 — 4, even

69. f(x) = |x + 2|, neither even nor odd
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x+ 3, x<0 73. f(x) =4 — x=0
71. f(x) =13, 0<x<2, 4>X
2X — l, X>2 (_OO 4]

Neither even nor odd

-
a

2l
/I 2+
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75. f(x) = x2 — 920 77. f)=1-x*=0
X2=9 1>x*
Xx=23 or x<-3 -1 <x<1
[3,00) or (—o0, —3] [-1,1]
y y
.1
: = .
3 2 2 3
_1,,
_2,,
_3,,
2l
79. fx) = Vx+2=20 y 8L f(x) = —(1 + |x|) y
X+2=20 a4t f(x) is never greater S —t—>x
than 0.
Xz -2 3t

f(x) < Ofor al x.

[—2, 00) 2’/

-2 -1 1 2
83. s(x) = 2(3x — [3]) 85. (a) Let x and y be the length and width of the
. rectangle. Then 100 = 2x + 2y ory = 50 — x.
N Thus, the areais A = xy = x(50 — x).
; (b) e
NPl
DOma'n(_O0,00) okxxxxxxxxx 50
Range: [0, 2) °
Sawtooth pattern (c) The maximum areais 625 m? when

x =y = 25m. That is, therectangleis a
square.



57 PART |: Solutions to Odd-Numbered Exercises and Practice Tests

87. (8) The second model is correct. For instance,
Cyl3) = 1.05 — 038~ (3 — 1)]]

= 1.05 — 0.38][3] = 1.05.

The cost of an 18-minute 45-second call is
C,(185)

= C,(18.75) = 1.05 — 0.38][—(18.75 — 1)]]
= 1.05 — 0.38][~17.75]] = 1.05 — 0.38(— 18)
1.05 + 0.38(18) = $7.89

91. h = top — bottom
= (4x — X — 2

=2X—x3,0<sx<2

95. (a) y = 1.473x% + 16.411x? + 31.242x — 95.195
(o) Domain: [0, 7]
(C) O—so

-200

89. h = top — bottom
=(-x+4x-1) -2

=—x2+4x—-3,1<x<3

93. L = right — left
=¥ -0
=3 0<ys4

(d) Most accurate: 1992 [error = —84.5— (—86.57) = 2.071]
Least accurate: 1991 [error = —66.7 — (—78.89) = 12.191]
() Yes, the deficit would decrease as x increases because of the positive X2 coefficient.

97. False. The domain of f(x) = /X2 isthe set of all real numbers.

99. f(X) = @ X"+ Ay @+ - 4+ A + ax

f(=X) = @y (=X + 8y, (=) + -+ ay(—x)2 + a(—X)

[ 2n+1 _ 2n—1 _ ... 3 _ = —
= —8,,, X" L ax® — a;x = —f(x)

Therefore, f(x) isodd.



