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PART I11: Solutions to Even-Numbered Exercises

24.

28.

32.

f(x) = —x& — 2x4
€Y a

-4

(b) The graph isincreasing on (— oo, 0) and decreasing
on (0, o)

© f(—x) = —(—x)® — 2(—x)* = —x8 — 2x* = f(x).
The function is even.

f(x) = x(x2 + 1)¥/2
@ d

(b) The graphisincreasing on (— oo, co)
(©) f(—=x) = (—=x)((—x)2 + 1)V
= —x0¢ + DY2 = —1(x).

The function is odd.

.
o

6 34.

26. f(x) = —x3/4
(a) 1

(b) Thegraph is decreasing on (0, o)

(¢) Thefunction is neither even nor odd. (Domain:
(0, 00))

30. f(x) = —|x + 4] — |x + 1]
@ c

S0

(b) The graphisincreasing on (— oo, —4), constant
on (—4, —1), and decreasing on (— 1, o).

(c) From the graph, it is clear that f is neither even
nor odd.
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Rel ative minimum:
(0.33, —5.33)

Relative minimum: (4, —17)
Relative maximum: (0, 15)

Maximum: (2.67, 3.08)
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38. (@) f(x) =3x2— 12

Relative minimum: (0, —12)

(b)

3

i

Relative minimum: (0, —12)
(c) The answer are the same.

-13

42. (@) f(x) = V4ax*> + 1

Relative minimum: (0, 1)

(¢) Theanswers are the same.

X2 +

44, f(x) = 1

5 x<1

8

\l

T T T

T R R W

12

X2+ 4x+ 3, x>1

46. f(x) = {

40. (@ f(x) = =3 + 7x

(b)

Approximate relative minimum: (—% - 7)

Approximate relative maximum: (% 7)

(b) o

-10

Relative minimum: (—1.53, —7.13)
Relative maximum: (1.53, 7.13)

(c) Theanswers are close.

6

AVl

-6

Relative minimum: (0, 1)

1-(x—132% x<2
IX — 2,

48. f(—x) = (—x)° — 2(—x)2 + 3
=x8 — 2x2 + 3 = f(x).

X>2

T T &

fiseven.
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50. h(x)=x®-5 52. f(=x) = (=) (=x) + 5 54. Because the domainiss = 0,
h(—x) = (—x)® — 5 - /X T the function is neither even nor
s XXt s odd.
=X # f(x)
# h(x) + —f(x)
# —h(x) o
S The function is neither even
The function is neither odd nor odd.
nor even.
56. (-3, —7) 58. (5, —1) 60. (2a, 20)
(a) If fiseven, another point (a) If fiseven, another point (a) If fiseven, another point
is(3 -7). is(—5, —1). is (—2a, 20).
(b) If fisodd, another point is (b) If fisodd, another point is (b) If fisodd, another point is
3.7). (-5, 1). (—2a, —20).
62. f(x) = —9 64. f(x) = 5 — 3xisneither even 66. f(x) = —x2 — 8iseven.
fiseven nor odd. .
’ S B [ S ———" 16
Ol vy a—— 9 \ I
: -6 [——t—1—1 \\‘ L6 /2(;\
= E
. . 2x + 1, <-1
68. g(t) = ¥T— Lisneithereven  70. f(x) = —|x — 5| is neither 72. f(x) = { A ; §> o

nor odd.

%

-2

74. f(x) = 4x + 2

y

even nor odd.

~ W

The graph is neither odd nor

even.
76. f(X) = X2 — 4x

f(x)20 y f(x)20

4x +220 ; [ X2 — 4x20

4xz -2 N X(x — 4)20

XZ _% ol (_OO, 0]1 [4! OO)

[.20)
A
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78. f(X) = x2+ 1 = Oforall x.

(=00, 00)

y

PR PR
3 2 - 1 2 3

84. g(x) = 2(;11x — [[%xﬂ)z

LI e e

\

ol

1
ST

Domain: (—oo, co)

80. f(x) = —2/x— 3 = Ofor

x = 3only.

82. f(x) = 3(2 + |x|)
=1+3|x = Oforalx.

1 12345

86. p = 100 — 0.0001x

C = 350,000 + 30x

P=R—-C=xp— C= x100 — 0.0001x) — (350,000 + 30x)
X(100 — 0.0001x) — 350,000 — 30x
= —0.0001x? + 70x — 350,000

12,000,000

UL

Range: [0, 2)
Pa[tem: S; ”tOOth 0 L1111 1111 i 500,000
-350,000
Maximum at 350,000 units
88. Model: (Total cost) = (Flat rate) + (Rate per pound) c
Labels: Total cost = C o T -
Flat rate = 9.80 5 % 254 R
Rate per pound = 2.50[x], x>0 gg o7 -
Equation: C = 9.80 + 2.50[x], x>0 °% BT 0
8% 10 =0
S g5l

90. h = top — bottom
=3 - (4x—x?
=3 — 4x + X2,
O<sx<s1

12345678
Package weight
(in pounds)

92. h = top — bottom 94. L = right — left

=2-3¥x, =2- ¥,
0<sx<8 O<sy<4
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96. Interval Intake Pipe Drainpipe 1 Drainpipe 2 98. Fase. The domain must be symmetric

[0, 5] Open Closed Closed about the y-axis
[5, 10] Open Open Closed

[10, 20] Closed Closed Closed

[20, 30] Closed Closed Open

[30, 40] Open Open Open

[40, 45] Open Closed Open

[45, 50] Open Open Open

[50, 60] Open Open Closed

100. f(X) = @y, X" + @y, _, X" 2+ - + @, X2 + &,
f(=X) = ay(—X)2" + @y _o(—X)2""2 + - - + ay(—x)? + g,
= X2+ @y, X2 4 - 4 @X2 + gy = f(X)
f(—x) = f(x); thus, f(x) is even.

102. Yes, x = y2 + 1 defines x as a function of y. (But not y as a function of x)

104. (a) d= V(6 —-(-2)2+ (3— 7)7? 106. () d = \/<—§ — g)z + (4 -(-21)°
= \/m = \/% = 4\/3 _ \/m — \/ﬂ
(b) midpoint = <_22+ 87 ; 3) = (2,5 5.3
. 2 2 -1+4 13
(b) midpaint = <2, 5 ) = <§, 5)
108. f(x) =5x — 1 110. f(X) = x/X — 3
(@ f(6) =5(6) —1=29 (@ f3) =3/3-3=0
(b) f(-1) =5(-1) —1= -6 (b) f(12) = 12/12 - 3
(¢ fx—3)=5(x—3)—1=5x— 16 =12./9=12(3) = 36

(c) (6) = 66 — 3 =63

12, f(x) =x2—2x+ 9
f@+h=@B+h2-28+h+9=9+6h+h2—-6—-2h+9
=h+4h+ 12
f3) =32—-23) +9=12

— 2 —
f(3+hr)] f(3) _ (h +4h;12) 12=h(h;4)=h+4'h¢0




