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159.

(a) The point of intersection represents the 161. p = 40 — /0.0001x + 1,0 < X

moment when the per capita utilizations of
nectarines and cucumbers are equal. @ s

(b) —0.37t + 6.88 = 0.27t + 4.42
2.46 = 0.64t
t = 3.84375 or during 1993 [
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Intersection point: (3.84375, 5.45781)

163. Fase, they could have an infinite number of intersections.

Section P.5  Solving Inequalities Algebraically and Graphically

10,000,000

(b) If p = 12.95, then x = 7,307,025 books

You should know the properties of inequalities.

(& Trandgitive a<bandb<cimpliesa<c.

(b) Addition:a<bandc<dimpliesa+ c<b + d.

(c) Adding or SubtractingaCongtant: a + c<b + cifa<hb.
(d) Multiplying or Dividing by a Constant: For a < b,

a b
1. Ifc>0,thenac<bcandE<E.

2. Ifc<0,thenac>bcand%>%.

You should know that

X :{ X ?fxzol

—x ifx<0

You should be able to solve absolute value inequalities.
(@ |x| <aifandonly if —a<x<a.
(b) x| >aif andonly if x< —a or x>a.
You should be able to solve polynomia inequalities.
(8 Find the critical numbers.

1. Vauesthat make the expression zero

2. Values that make the expression undefined

(b) Test onevauein each interval on the real number line resulting from the critical numbers.

(c) Determine the solution intervals.
You should be able to solve rational and other types of inequalities.
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Solutions to Odd-Numbered Problems

1. x<3 3. —3<x<4
Matches (d). Matches (c).
5 (@ x=3 (b) x= -3
53) — 1230 5—3) — 1230
3>0 —27#0
Yes, x = 3isasolution. No, x = —3isnot asolution.
© x=3 (@) x=3
53) - 122 0 53) - 122 0
2>0 —2 #0
Yes, x = % isasolution. No, x = % is not a solution.
3—-X
7. —1 <1
<72
(@ x=0 (b) x= 5
23— 23— 2
12302 12352,
2 2
2 2
?237? -1<0382<1
—-1< E <1
Yes, x = /5 isasolution.

No, x = 0 is not a solution.

(o x=1 (d x=5
? — ? 2 —
—1&3215'1 —1<'32551
? ? ? ?
-1<1<1 -1<-1<1
Yes, x = 1 isasolution. No, x = 5 isnot a solution.
9. —10x < 40 1. 4x+ 1) <2x+ 3 13. 1<2x+3<9
—35(—10) > —15(40) 4 + 4<2x + 3 —2<2x<6
x> —4 2x< —1 —1<x<3
X< —3 [ S
-4 -3 -2 -1 -1 0 1 2 3
_1
2
) } X
-2 -1 ! 0 1
_ 9 15
15. -8<1—-3x—2) < 13 17. —4<2X3 3<4 2 2
_ _ -6-4-2 0 2 4 6 8
8<1-3x+6<13 2<% - 3<12
—-8< -3 +7<13 _9<x<15

52x>-2[0 -2<x<5 2 2

¢ 1.
]
2-1 012 3 475
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19. 6x>12 21. 5—-2x=1 23 -9<6x—1<1
X>2 —2x=2 -4 —8<bx<?2
. x<2
I O
8
25. Using thegraph, (8 y = 1forx = 2and (b) y < Oforx < % 3
Algebraicaly, (a) y=1 (b) y<0 4/B
2Xx—3=21 2x—3<0 r
2x = 4 2x < 3 /
X =2 x<3 =
27. Usingthegraph, (8) 0 <y < 3for —2<x<4and(b) y = Oforx< 4 5
Algebraically, (a) O<y<3 () y=0 \:
0<-Xx+2<3 K+220
—2s—%xsl 22%x I I R N
4>x2 -2 4> x -
29. |5x| > 10 3L [x—7| <6
Bx < —10 or 5x > 10 —-6<x—7<6
X< —2 o x>2 1<x<13
\ X 1 13

L

\ i L )

2 3 H——
0 2 4 6 8 10 12 14

—_——t—t
3 -2 -1 0 1 X

33 |x+ 14| + 3> 17 35.]1-2x <5
|x + 14| > 14 -5<1—2x<5
X+14 < —-140r x+ 14 > 14 —-6< —2X<4
X< —28 or x>0 3>x> -2
y ¢ X —2<x<3

7 t t t Ly
-35-28-21-14 -7 0 7
L

Y
\ L4
-2 -1 0 1 2 3
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39.

41.

43.

45,

49,

-2

(@) Graphicaly,y < 2forl<x<5
and(b)y = 4forx < —lorx=7

The midpoint of the interval [—3, 3] is 0. The interval represents all real numbers x no more than 3 units from 0.

|x —0]<3

|x| <3

Algebraicaly,
@ ys2
Ix — 3| <2

The graph shows al real numbers at least 3 units from 7.

Ix = 7|23

All real numbers within 10 units of 12
|x — 12| <10

(X + 2)2< 25
X2+ 4x+ 4<25
X2+ 4x — 21<0
X+ 7(x—3 <0
Critical numbers; x = =7,x =3
Test intervals: (—oo, —7), (=7, 3), (3, )
Test: Is(x + 7)(x — 3) <0?
Solution set: (=7, 3)

X3 —4x=0
Xx+2)(x—2)=0

Critical number: x = 0,x = +2

Test intervals, (—oo, —2), (=2, 0), (0, 2), (2, o)

Test: Isx(x + 2)(x — 2) =0?
Solution set: [—2, 0] U[2, o0)

47. X2+ 4x+ 429
X+ 4x— 520
x+5x—-1=0

Critica numbers. x = =5, x=1

Test intervals, (—oo, —5), (=5, 1), (1, o0)

Test: Is(x + 5)(x — 1) =0?
Solution set: (—oo, —5]U[1, o)

] ——————f——>
6-5-4-3-2-1 0 I 2

X

5L y=—xX>+2x+ 3

o

_5\111/111117

-2

\
/

(a y<Owhenx< —1 or x=3.

(b) y=3when0<x<2.
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55.

59.

63.

T T ®

/111112

(@ y=0when —2<x<0,2<x

@I T T

(b) y<6whenx<4.

1
——x>0
X

1-—x?
X

>0

Critical numbers, x = 0, x = 1

Test intervals. (—oo — 1), (=1, 0), (0, 1), (1, o)

1-—x?
Tedt: Is

>07?

Solution set: (—oo, —1) U (0, 1)

[

x
T N

Gttt NPy

-4

(@ ysOwhen0<sx<2.
(b) y=6when2<x<4.

57.

61.

X+ 6
X+ 1
x+6—2(x+1)<

—2<0

0
X+ 1

4 —x
X+ 1
Critical numbers: x = —1,x =4
Testintervals: (—oo, —1), (=1, 4), (4, o)
4 — X
Xx+1
Solution set: (—oo, —1) U (4, o)

<0

Test: Is <0?

Y TR

-2

@ y=z1lwhenx<s -2 or x=2
This can also be expressed as [x| = 2.
(b) y<2for al real numbersx.

This can also be expressed as —oo < X < oco.

IX—5 65. 36 — X 67. 46x + 15
Need x—5=20 Domain: all real x Need 6x + 15 =0
X=5 6x > —15

Domain: [5, o) x> —3

Domain: -3, oo)



