rms
pages 651-657

wish to preteach some of the key
:d in this chapter. Particularly for
anguage Learners (ELL),

g the vocabulary before the

r lesson begins gives students a
tinto understanding the new
Writing new words on poster
inting to the words as you say

n displaying the poster for a

time is a useful technique.

line (p. 417)
an (p. 405)
n (p. 407)
p. 400)
t(p. 401)
3 (p. 417)
on (p. 401)
p. 400)
ation (p. 400)
0)
ir notation (p. 400)
‘inequalities (p. 421)
3 (p. 410)
102)

apter 9 Inequalities and Absolute Value

B

R

G

VERA S e

~ e How to solve
equations and
inequalities involving
absolute value

® How to solve and
graph linear
inequalities

® How to solve and
graph systems of
linear inequalities

Skills & Concepts You Need for

Chapter 9
i<
203
3.(a) Yes

(b) Yes
(c) Yes

CHAPTER

Skills & Concepts You Need for Chapter g

2-2 Use > or < to write a true sentence.

1. -6 0 —4 2,45 [ —-45
4-1 Determine whether the given number is a solution of the inequality,
3.x=6 3

(a) —12 (b) O (c) 6

Graph on a number line.

4 x>-3 5 x=1
4-2 to 4-4 Solve and graph the solution.

6. 2-3x>20 7. 28x + 18 > 26x — 8

8. 8Bx —10>7x -4 9, 8 —13=~13
7-2  10. Determine whether the given point is a solution of 2x — y = §,

(a) (1,4) (b) (1, —4) (¢) (2,-2)

i..qLIclllL]!'l‘x
1. (—4,-1)2y—x=2
x =4y

12. (0,2);y + 2
y—2

Solve by graphing.

14. 3y — 2x =

: e

e . T s S A TS T Bt TR
9.x=0
1 1 1 1 i 1 L
| B Do | T I ]_. I
0

10.(a) No
(b) Yes
(c) Yes

11. Yes

12. No

13.(3, 2)

14.(-2,0)

—_
3w

Lo




‘each the Mathematics (continued)

n of Sets

1at if an element is a member
5, then it needs to be listed
n the union of those two sets.

oint

le diagrams are called
‘agrams after the logician
inn (1834-1923).

d Examples
[0,1,2,3}and
3, 5.
J D,
= {0,-1,.2,3,5)
(1,3, 5}. Find R U R.
={1,3,5) =R
2 the set of positive divisors of 4
= [1,5,10}.
il
2,4}
={1,2,4,5,10]

NRICHMENT

:nts check to see whether the
ive and associative properties
ie intersection and union of

mmutative properties
=BNA
=BUA

jociative properties
ync=AN{ENC
Y€ =AU (B UC)

| Read A | B as A union B.

402 Chapter9 Inequalities and Absolute Value

Try This

PART

_ Union of Sets

Objective: Find unions of sets.

The union of two sets A and B, written A U B, is the set of all members
that are in A or in B (or in both). In other words, we form the union of
two sets by putting them together. In the diagram below, the circles
represent the sets. The shaded region represents the union of the sets.

AUB

EXAMPLE 6
The members 2,3, 4, 5, and 7 are either in A or in B (or in both).

AUB=12,3,4,5,7]

Let A = |2,3,4) and B = (3,5, 7). Find AU B.

Try This 1Letw =|{-3,-2,0,4}, X = {—4,-2,5,6},and

Y = (1,3,5).
m. Find WU X. n. Find WUY.

We can find unions involving infinite sets or the empty set.

EXAMPLE 7
The members —2, —1, and 4 are in P or in §.

PUG=(-2-1,4=P

Let P = (-2,~-1,4]. Find P U §.

[N ERR Lct S = (4,6,8, 10) and E be the set of even numbcrs.:!';
Find S U E. 4
All even numbers are in § or in E.

SUE=E

Let M = [1,3,5), E be the set of even whole numbers, and 8
D be the set of odd whole numbers.

o. Find M U D. p. Find EU D. q. Find M U @.

Try This

Al

Exercises 5.(a) H = [3,6,9,12, 15,18, 21

wapter 9 Inequalities and Absolute Value

m.{~4, =3, =2, 0,4, 5, 6)

0,45 1.(@) A =1{0,1,2 3]
n.{=3,-2,0,1,3,4,5]

(b) A = |x|xis awhole

0.D number and x < 4|

p. {xx is a whole number} 2.(@) F=112,13,14,...])

q. M (b) F = [x|xis an integer and
k=12)

3.(a) N = [=1, 2, =3, ~4)
(b) N = [x|x is an integer and
=5 <x <0}

4,(a) P =(2,3,5 7 11,13,17,
19, 23, 29)

(b) P = {x|xisa prime
number and x < 30}

(b) H ={x|xis a multiple.of3 -
and 0 < x= 21}

6.(a) R = (4,8, 12, 16,...}
(b) R = |x|xisa multiple of 4
and x > 0]

7.(a) E =(2,4,6,8,.:.)
(b) E = [x|xis an even intege
and x > 0}




9-1 Exercises-
-J-write using (a) roster notation and (b) set-builder notation.
L 1. the set A of whole numbers less than 4

L 3 the set F of integers greater than or equal to 12

:_ 3. the set N of negative integers greater than —5

[ 4, the set P of prime numbers less than 30
5. the set H of positive multiples of 3 less than or equal to 21
L . the set R of positive multiples of 4
F 9. the set E of positive even integers
. 8. the set T of positive factors of 12
9, the set M of even prime numbers
»_10. the set S of integers that are perfect squares less than 20
F et A =[—4,-3,-2,-1,0,,B=(0,1,2),C = (1,2,3,4,5), and
L D = (4,5,6,7. 8,9, 10]. Find each of the following.
1. BNC 12. ANB 13.CND 14. CNB
b1s. ANC 16. BN D 17. AN 18. DN Y
i 19, Let W be the set of whole numbers and E the set of even numbers. Find
. WNE.
_‘ 0. Let Z be the set of integers and D the set of odd positive integers. Find
DNZ.
flet P = (-5, —4,-3,-2,-1,0,0 = (-2, -1,0L, R = (-1,0,1,2,3,4},
pand S = {5,6,7, 8). Find each of the following.
2L PUQ 22. QUR 23, SUP 24. QUS
£25. RU S 26. RUP 27. PUG 28. SU@

Let W be the set of whole numbers and E the set of even positive
numbers. Find W U E.

30, Let Z be the set of integers and D the set of odd positive integers. Find
DU Z.

et E be the set of even numbers, J the set of integers less than —9, and P the
£ st of odd numbers between 7 and 29. To say that —9 is an element of Z, we
EWrite —9 € Z. To say that 3 is not a member of Z, we write REZ.

 Tell whether each of the following is true or false.

$L 2 E 5. ~ed 33.19€P 34.0e

5. -10€E 36. 23€P 3.5¢ P 38. 16 ¢ E

. 8P 40. 10¢ P a1 -5¢&J 2.0¢ E
9-1

O e S T R T SR R

i 8.(a) T=(1,2,34612)

_ 16.0
(b) T = [x|xisafactorof 12 17.0
and x > 0} 18. 0
9.() m=(2) 19.10,2,4,6,8,... ) orE
- (b) m = {x|xis an even prime 20.{1,3,5,7,9,...}orD
-number} =5, —4 =3 =2, =170} or P
10.(a) s = {0, 1,4, 9, 16} 22100 400,42, 3 4]
(b) s = (x| xisaninteger, a 23./{=5, =4, =3, =2, =1,0,5,6,7, 8}
perfect square, and x < 20} 24, (-2, —1,0,5,6,7,8}
11.{1, 2) 25.(=1,0,1,2,3,4,5,6,7, 8
12. {0} Pl i e e e L B R B
13. 4, 5) 27.(~5, —4, =3, =2, =1,0jor P
14.(1, 2 28.(5,6, 7,8 orS
15. 4 29.{0,1,2,3,...]or W

Sets, Intersections, and Unions

2o Extra Help
%@’ On the Web

Look for worked-out

examples at the Prentice

Hall Web site.
www.phschool.com
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30.Z2
34T
32.
33.
34,

w
- 09 IrehoL
B T e e By

3. PRACTICE/ASSESS

LESSON QUIZ
LetA = {1,2,3,4),B=1(0,24
C = {1, 3, 5,7}, Z be the integer:
1.Find A N B.
{2,4)
2.FindANC.
{1,3}
3. Find BN C
f
4.Find A U B,
{0,1,2, 3,46}
5.FindB U C.
H0,12,3,4:5,6,7)
6. Find A N.{x|x € Zand x < 3
L
7.Find A U @.
A

Assignment Guide
To provide flexible schedulin
lesson can be split into parts.
¥ Core 1-10

Extension 31-42
¥ Core 11-20

Extension 43, 46, 47, 51
¥ Core 21-30

Extension 44, 45, 48-50, 5

Use Mixed Review to maintai

g T i R P R e S e T e R

9-1 Sets, Intersections, and Uni



\nte,.

& - %,
| ASSESS - % Extra Help
S9.5 On the Web

Look for worked-out : 4L -
< 3.
i examples at the Prentice A :
$3 I Hall Web site. Mental Math Graph these conjunctions.
)h3x = 12and 2x = 4. www.phschool.com 1. 4<xandx <9 2. =3 <xandx< -1
————1 J.0<xandx=5 4, -3 =xandx <2
Jhx4—3<00rx>5 5. -7<xandx=0 b — s
~ e : Solve and graph. - Wil
S i 13€x+2=5 8. ~4=x-3<1 :
Wan =08 d i _ 9, 12 <2x <20 10, —18 < 3x <3
i e I Mul ple Choice! 11 —20=5:=15 12 7<2x + 5<17
5 i 13. 19 =5x + 4 =24 14. -5<7x-5=16
i Choose the best 15 —11= ~2x + 1= -3 16. —19<5x + 6 < —4
uide & e Mental Math  Graph these disjunctions.
Kit:_lf'sihl?dur'j[ngr this % ; _he‘t RdT {;1, T{: 2_} 17. x<-lorx>2 18. x < —2o0rx>0
split into parts. H , Jrandlets = {—/, =
34-36, 38, 41, 44-46 ,g 1.4 7). FindRNS. 19. x=—-4orx =4 20. x<0orx=>>5
8,49 % X Ee1on 21, x=—6orx>2 22, x<lorx>-3
, 37, 39, 40, 42, 43, 47 & = e nr g 5 :
054 é B {1,2,4,5,7) Solve and graph. 3 Ch
. S é C {7, -1,1.245 7 23. x+8<10o0rx—-5>2 24. x—-2<3orx+3>9 Wri
riew to maintain skills. | & b {1, 7} 25, x+1=0orx—6>3 26. 5x < —200r3x > 12
i 27. 4x < 16.0r 3x > 15 28. —2x > —14 0r3x > 21
] 2. If both parts of a 29, 2x+7=-30r5x—9>6 30. 4x —9=—-1Tor2x +6>8 :
§ :"?Paﬂ :D"IU:ICtiO“ 31. Ei=Z3g@:i{3: The solution of which inequality is x < =10 or x > 47 -
atement are true, = Sol
g Gl o the A. 5x>200r2x < —20 B. -15<x+5<9 : :
| following statements C. x+3>7andx+10<0 D. -3x<-300rx—-7>-3
| is true?
’ s B
i The conjunction Solve.
f‘ F is never true, 32. x+2<Tor A% x =D —3or @
% G is sometimes true. o= =i ¥ /T Lde
% H is always true. 34. 3x+ 12 =6and 35. —2x + 1> Sand
| J We cannot > 2x—-4>2 —2x+10>12 : 5
% determine the truth * % Wi
E of the conjunction. 36. —6 > —3x — 6and 37. 3x=8< 13or pai
Eii 95! ; —3x—6=6 -3x+10>35 : - So
Write the inequality shown by each graph.
S SRR i 38, O —————|——— >
© 1. D; Algebra 17.0 I ; i
e e~ g - D; Algebra 1/, T ———E R s 64
0 5 % 2. H: Algebra 25.3 - T S s
I 0 t Ez i 7 08 & 408 Chapter9 Inequalities and Absolute Value
ll : : : ‘ E : : iy i | e Sl A
o 21. el
g 5 -6 072 _-
| : 22.
et i S 2 e e e e s e
013 0 0
4) - 13.x]3=x=4) 23. {x|x < 2 orx > 7}
REEL e o (DA PR D NI G
s : 14. [x]0 < 30 o 209 i s 1
R st aiiiate L ' Gl T
6 10 0 2 :|1==Il=:=‘—+"-|-" | xarn P feven e oy e e [ T e o P Lt
-4 0 4 0 56
R i e 20. 25. [xjx = —1orx > 9
L, i | RS P (3 e 6 _'_+_H_|_|_@,_+_{_‘_+_@_’_. ::4::::{5$—1|
L 0 5 =110 9

‘9  Inequalities and Absolute Value



P "
40. % s —————|
=5
L L L L L L - 1 b
41. B R 7 —
=5
A S S S
42. T ———
i =5
e e
43, A ————— ;b
=8 L5

Write a compound sentence for each situation.

#4. The length of an adult triceratops dinosaur was between 20 feet and
25 feet. (Let / be the length in feet.)

45. The Mesozoic era was 145 million years ago plus or minus 85 million
years.

46. Gold must be at least 1063° C and not more than 2808° C to be in
liquid form.

41. Mercury is not a liquid if its temperature is below —39° C or above 357° C,

8. Critical Thinking 1fa > band ¢ > d.is ac > bd for all rational
values of a, b, c. and d? Explain.

Challenge

Write a conjunction or disjunction to describe each graph.

1), e D |
=5 5

Sl S S L B Gold is liquid between 1063°C and

50, —t—F—"F—F—"—F———— T T T T O apr—" "’ 2808°C. Write an inequality for
-5 0 5 temperatures where gold is not

Solve and graph. liquid.

S (x=3)(x+5)=0 52 (x+8)(x—4)<0

Bt+x-2>0 5. X - x-6=0

Mixed Review

ldentify the degree of each term and the degree of the polynomial.
B9%>=25 56. 7752 2y = 4x + 5  F 225t = pb
Write an equation in elopc -intercept form for the line that contains the given

53

_ pairof points. 58, (=3.1). (4.2) 5. (0.5).(=2.1) =
~ Solve. 60. x + y = =1 61 4e =2y =18 62 4¢v + 5y = =|
E=F§=3 £+ 3y==20 ZE=IF=TF 8828

8. A collection of nickels and dimes is worth $3.40. There are 41 coins in all.
How many are nickels and how many are dimes?

84. The difference of two numbers is 8: the product is 65. Find the numbers. &6

9-2 Compound Sentences 409
26. {x|x < -4 or x > 4 31.A 43.x < lorx > 1
—— L 32. all numbers on the number 44.20 < jorl < 25
s -4 0 4 line 20 < /<25
T ixix<dorx> 5} 33. all numbers on the number 45_ -230,000,000 = M and
B o o T T R R, O NG line M = -60,000,000 or
0 45 34.9 -230,000,000 = M =
B.ixlx <Torx > 7jorfxix #7) 35 {xIx < -2 ~60,000,000
i 36.01 46. 1063 = Gand G = 2808 or
7 37. (xjx < 7} 1063 == G = 2808
38. -5 <xandx = 2or Photo caption: G = 1063 or
Do “S5<x=2 G = 2808
3 39.x= -50rx =5 47.L < =390t L5 3574 7 %%
;30{x|x<_20,x>1} 40.x = -2orx>1 ,
& 41.4=xandx¥=90qrd=x=9
E -2° 01 42.x<0orx>6 .
L : .

48. \Iv, SUPBK
an dd

.)O?’\
xandx <2)

. andx < 4

Pan i} TR W T . n
b T i il ] ] ] T N
-8 0 4
B.x< =2orx> 1
=S+

: —2\ 01

54. -2 =xandx=3

O

-2° 0 3

Mixed Review

55.2,0;2
56.5,3, 1,05,
57.9,6; 9
58.y=1x+ 1D
S9.y=2x+5
60. (1, =2)
61.(1, -7)
62.(1, —1)

. #6344 nigkelsy27 dimes

64.5;13 or =5, =13

Al

9-2 Compound Sentence.
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uiz
x— 7] = 2.
or x'=5
4x - 10| = 2.
Or! “Xi=2

ment Guide
+1-33
nsion 34-37

xed Review to maintain skills.

EXErcis€s
{4217
_,52'@‘-53
.,i-ﬂ,—f:%
-S-\b 1503
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g4, 202}
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nte,

e
i %"g Extra Help
S0 On the Web
Look for worked-out
examples at the Prentice

Hall Web site.
www.phschool.com

Suick Review

To review solving
equations, see
Lessons 3-3 and 3-5.

\I‘lt.'_"o
wg- Self-Test
\%é,ef * On the Web
Check your progress. Look
for a self-test at the

Prentice Hall Web site.
www.phschool.com
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40219, [0:2% + 1] = 0.8

9-2 Exercises

A

Solve.

L [x+9]=18 2. |x—4|=9 olx+11 =4

4., m—17 =23 5. |[x — 10| = -8 6. |[x +17) =7

7. |2x—4| =6 8 |[4b—-11| =5 9. |7x=2| =5

10. |8x + 3| = —-27 1L 5x - 9| =1 12, |4x + 3| = 67
13. 2y — 6] = -9 14. |4x + 3| = =5 15, [3x + 1| =05
16, |5y +.8| =1 17. |2r - 1| =4 18. [4x - 9| =19

20. |[42x — 14| =7 2L [5x +02] =12

g
Solve.

22. 2x+5|-9=12 23, 3y —-2|+4=21
24, |2—-a|-3=1 25. 8- |1—y| =17

26. 3|y + 6| =6 27. 4|t + 3] = 16

28. 8+ |2c - 1| =4 29.3lb-2+7=10
30. 43 -z -8=8 3. 10+ |5x+2| =7
32.6- 3y —2| =10 33, ~|x+1=-2

34. Critical Thinking Make one change in the equation |x + 3| = 550
that the solution set of the new equation is {0, —6}.

Challenge

Solve.

35. [x—4=x—4 36 |3x| =|4x — 1] 37. [2y] = 3y + 2| +1

| Mixed Revieﬁu :

Find the slope and y-intercept of each line.
B.x-2y=1 39, —dy—p=7 40. 3x =y — 4
41. Sy +4=2x - 1 42. 3x —5=—4y+7 75 !
Factor. 43. 2x° — 4x2 — 6x 44 2y% - 9y +4 45. 942 — 4 62,6567
Solve. 46. 3y + 4x = —5 47. 2x + y=—2 48.3x—y=2
x=y+4 y—x=-5 2x + y =3 81,8283
Solve. 49. (m+2)(m—1)=0 50. a(2a + 6)(a—5)=0 68
51. Ray is 42 years old. Eight years ago, Ray was twice as old as Roy. How
old is Roy today? 3-7/

iter 9 Inequalities and Absolute Value

o i onh i 40.m = 3,b = 4
1l 31-;’ Mm=2b=—1
E 4 32 e &
20.{2, -4} 33, (1, -3] 82;m=-3b=3
21.{0.2, ~0.28) 34, %4 3] =3 43, 2x(¢ = 3)x +.1)
22. 8, ~13} 35, {x|x = 4] 4.2y = Ny = 4)
3g0 36 ]’1 1 45,35 + 2)(3a ~ 2)
25 ) } &l 46.(1, ~3)
24.16, =2) 37'1_%1 A1} 47.(1. -4
o ' 48.(1, 1)
26. (-4, -8 Mixed Review i
27.(1, =7 UG R 49.1, -2
28,0 38.m=35b=~ 50.-3,0,5
29.(3, 1) 39.m = 4. b= ~7 51,25 yr



alues A :
,E."'E:’I'o solve an inequality of the form [A| > b where b is a positive number

W

3. PRACTICE/ASSES

- ¥k : : Lesson Quiz
E .Ke 'SOI";: thc}dﬁgigclgﬂnli|i ;b or A>b. 1. Graph |x| = 3 on the num
A similar rule sfor|A|= b.
E = g .
g - o 0
3 2.Solve and graph |x — 1| <
b m Solve and graph |3x — 8| = 5. (D
L Solve the disjunction 3x — 8 = —Sor3x — 8 = 5. =g 0 /
P et e
3x-8=-5 or 3x—-8=5 2 s )
3= 3x=13 3. Solve and graph |2x| > 4.
13 | =

1 x=1 x = 22 0 2

xlx < =2 orx> 2

4{_: - ,— - : J. } } I ! 4 - W 4. Solve and graph i4X — 10
0 1 2 3 4 13 e (et

3 0 i)

Xix < 2orx =3}

The solution set is {x;x =lorx=

Ll
o

| Try This Soive and graph. Assignment Guide

; . W = ; To provide flexible schedulii
. lx —4|= . |12x = “
P b 2x| > 10 Wi [ ¥ 4% T A0 lesson can be split into part:

\nte, W Core 1-21, 26, 40, 41, 45-
£ R R e e C‘}? Extra Help Vgtreenzsizo—gfﬂ-sg 42
g 9" Exercises _ ‘?pj On the Web Extension 44, 48-50
A Look for worked-out Use Mixed Review to mainta
examples at the Prentice
i i Solve and graph. Hall Web site.
F L |x|<1 2. [t|=45 3. |5x|=20 4. |6x| =24 www.phschool.com
E 5, [2x] < 11 6. [5y|=5 7. |4t] < 28 8. |6x| = 36
[ B 9 |7x|<35 10. [x - 3|<12 1L |x+2|=5 12 |x-5|=7
P B x+6<2 14. 2y - 4| <7 15. |4y — 2| < 7
i o 16 3x + 4/< 10 17. 2x + 1|<5 18. |4z + 3| =15
L '. In Example 2, suppose the diameter of the gear satisfies the following
{ @ cquation. What are the acceptable diameters for the gear?
E | V. |d-1]<0011 20. |2d — 2| = 1.1 21. |2d — 4] = 0.002
F BB Craph on a number line.
O 2y 23. [¢t|> 4 24, [y|=7 25. [x|=9
; 26, Which inequality has the solution —6 < ¢ < 47
£ A lt+1] <5 B. t+1|>5
Clt-1<5 D. t—-1|>5

9-4  Inequalities and Absolute Value 415

5.4 -Hex< 10. (x| -9 < x < 15
B b s s e e 51 1.0 =7 .= x < 3]
! vk 0 1 12.[x[=2 = x = 12)
; l R i SRS
e il =y =1 i Lo g
B e o gy e e Hil-3<y<¥}

[ _.1 ‘[ i 5 '

' . . 15.4yl-5 <y <3
LAti=T = 1 < 1) foiiag -5
bt e 51 R 16.1)(;---3'"_:.)("—“-21

: i 9 4 17.x|-3 = x < 2}
8-19. See Additional Answers for o
graphs. PJS £5%~663 18-{23 i 3}

; 8.(x|~6 = x = 6) 19.(d]0.989 < d < 1,011}

—R= = b L
9. l=3 =x=5] Answers continue on next page.

9-4  Inequalities and Absolute Val,




s
I5 =.d = 1.55)
199 = d = 2.001}

e 2 ot
o 0 3 x>8and -2 < x
e 535 v s e i oy i 120 - ;
—4 0 4 Therefore, x must be greater than 8.
B AN IR P VS What error did the student make?
-7 0 7
| 8 " I t 1 Ie B
‘9 0 9 Salve.
PN 40, [4x — 1| =7 a1 [2x +3|=<9 42. |7x - 4|> 8
T L 1 L 1 L i | B T | 1
50 Yo R P A TV R R o + i ;
-4 0 4 e |2 =5 a, |52 <5 a5, |12 + | =1
u 4
= —6orx =46}
P52 R 23 AU ) S [ I8 R R 46. 3x +2|+2=3 47, |2b — 4] < —5 48. 3x + 5l>0
. 50 6 49. Critical Thinking Write an absolute value inequality to describe
nor t}zl 3] ; ; each of the graphs below.
-3 0 3 7 A Py + ; } = f i >
I —2orx > 2| —4 0 2
B T i e g v
P B oo -
s =5orx =7} - 0 3
I : S
i : Challenge
* =l4orx > 4 50. Solve and graph [5x|= 20 or |2x| < 4.
4 0. -4 . :
-2 or x = 20] | Mixed Review
H A H ' —
0 20 , . .
4 7 Write using roster notation.
Pl A 2'.} i 51. the set A of prime numbers between 10 and 30
A5, ) 7 52. the set B of positive multiples of 4 less than 25 9-/
52 é Find each of the following. Let R = {—6, —4, —2,0, 2},
<= Zory >} §={-2-1,0,1,2},and T = (0,2, 4, 6.
L L FanW | i) 1 L 1 1
TS 3. RNT S4. RUT 55. SUT
e 56. SNT 57. RUS .58, RNS 91
= —‘-Zs-orx:z:f-l}
B Tt e 2 ik \ 416 Chapter 9 Inequalities and Absolute Value
5. .0 4
2 A en e e et
:-2Zorx= %} g 1 £ o
At S L 42. {xix a2 OR X —},—} 50. (x|x = ~4or-2 = x=2or Mixed Review
¥ L o L L} 1 1 —_—
% ; [n} g 43.{yly < ~8ory =7 X = 4} 51. {11, 13,:17, 19, 23,29}
3 [ a2 L SIS A A " i N 52. {4, 8,12, 16, 20, 24]
4. {x|-Z=x=6 %
_1,50”}2?5_ } 3 L o2 ol VTSR ST 53. 10, 2 :
B, Lt~ g, e
ARl . a5.4~3, -7} 54. (=6, ~4, ~2,0, 2, 4, 6]
3 0 25 A6 iyt } 55. (=2, =1,0,1,2, 4,6}
1 1 gn] 56. {0, 2}
cond line is not correct. If 41.9 ; 5 o {_g' (;42‘ o hibeh g
| =5 thenx - 3>5 48-{’”"“&_3} 38 (720 7|
}34—5 49.a. [x + 1= 3
I Lo s
bjemaliais
=x= 3}
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Solve and graph.
27. |5x|> 20

30. 10.5x| > 1
33 x—-9|=11

36. |4x — 3| =13

39. Error Analysis

|x=3|=3

28, |3x|= 18
3. |[x—=1|=6

37. [6x + 1|= 11

x=3>=5and-5<x—3

29. |9t] = 27
32, |x + S|>9

35. 3y + 1> 4

38.‘ .\'-—i'}l

Lnl—

A student solved | x — 3| > 5 as shown,

A

A
¥




e

m Graph y < —2 on a coordinate plane. 3. PRACTICE/ASSESS

(a) We graph the boundary line y = —2, using a dashed line to show that the

points on the line are not solutions of y < —2. LESSON Quiz

(b) We test a point that is not on the line, such as (0, —3). 1. Determine whether (2, 3) is a
of the inequality5x — 3y =7
\ Yp =ik The point is a solution.
o Substituting -3 for y y

1 2. Graph 5x — 2y = 10 onthe p
[ Since —3 < —2is true, the half-plane y

" containing (0, —3) is the graph of the

¢ solution. We shade below the line to

L show that every point in that half-plane
b is a solution.

A

] Try This Graph on a coordinate plane.

.c.y>x—1 d.2x +y=4
;e y-3x<0 fiok-=32
\ \nte,,
i = A o Extra Help
i -5 Exercises $ !

%«a‘" On the Web

Look for worked-out
examples at the Prentice

Determine whether (—3, —3) is a solution of —x — 3y < 18, Hall Web site. Assignment Guide
X '2. Determine whether (5, —3) is a solution of —2x + 4y = —2. www.phschool.com To provide flexible scheduling
| lesson can be split into parts.
3, Determine whether (?* —4)isasolutionof 7y — 9x > 3. ¥ Core 1-3
G Extension 34
raph on a coordinate plane. W Core 4-33, 35-41
F 4, x> 2y 5. x >3y 6. y=x-—3 Extension 42-45
Py =¥ss 5 ysaa % Jradssh Use Mixed Review to maintain
L0, y>2 I x=3 12. x>0
 B.oy=x -2 4. yz=zx—-1 18, y=2% =1
6. y<3x +2 17. x+y=3 18. x+ y=4
ED. y=<0 20. y= -1 21, x = -2
22 x-y>7 23. x—y>-2 24. x-3y<6
g X — y < —10 26. 2x + 3y =12 27. 5x + 4y =20
£28. y=1 - 2x 29 y—2x=-1 30. y+4x >0
2Ly~ x <0 32. y> —3x 33. y< —5x
9-5 Inequalities in Two Variables 419

A

Exercises 5. 6. T
" 1. No

2. Yes
3.No
g 4

S
8-30. See Additional SQ,Q. Q‘\p /

Answers.
Answers continue on
next page.

9-5 Inequalities in Two Variabl




sises

=0andy = 0)or
s0andy =0} xy =0

(CVI - R S

34.

B yE B2 3
3""'3 = Practice ! A2x+y=3 B.y+2x=3 Ca-yg *
Mlllﬁple Choice D.y—2x>-3 E. none of them E
Choose the best .I \?/rite aninegualityd |
L erisvion i quality for each graph.
| 1. Solve | 35'___ ; y ’ 36'. '

{50~ 9] =12,
{A xe@1-3)
| B xE{t‘li,—%}
C xE{E,Z%}
| D x€&f1,-3

WEESUEETEG] Which inequality has the same boundary ling 4

2. Solve. :
I [2x=1] =3
F L] i
O B e e ..
Gl . 4L Critical Thinking What compound
e é J' %w-'r” : inequality is shown in the graph? Can you find
o another inequality represented by the graph?
O
{ =2 0 2 | .
L i Challenge
I S 0 o _; Graph on a coordinate plane.

2. |x|=y
44. TXE oz |_}’i >4

| Mixed Review

Graph on a number line. 46, —5 < yandx <2

47. -4 <xandx < —1
Solve. 49, 5<x+ 8 =13
Factor. 51. m? — 15m + 50

1. B; Algebra 3.0 53. 2x2 + 3xa + a®
2. J; Algebra 3.0
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5 1 e e
0 3

493 =5
50ix = -4 orx >3
51.(m — 5)(m - 10)
52.(2a + 7)(a — 6)

43. |y| = x
45. |x| ~ |yl =6

48. x=0o0rx >3 4.1 02
50. 2x +1=-To0r3x-5>4 92
52. 242 — 50 — 42

54. 6x2 + 19x + 15 6-4,6:5

53.(2x + a)(x + a)
54, (3x + 5)(2x + 3)




9-6 Exercises

Solve each system by graphing.

;1\,x>2+y 2, y<3x . y<x
‘ y>1 x+y<4 yig =% ¥
;_4,y>.1' 55 2yrsigheli D 6. y >4
3 R e 2y+x>5
.7.y>4x—1 8. y>5x+2 9. x—2y>6
P y=-2x+3 Y=gt 1 x+2y=4
b10. 2y — x> 5 1L 2x =3y =9 12, 3x — 2y <8
] {"‘+-"54 2y +x>6 2x+y>6
b3, +y<3 14 x — y<3 15. 5x + 2y =12
: =y = x+y=4 2x + 3y =10
16, x < 4 17. y=x 18. y>0
Eox+y=3 p==2 x>y
. =X y=1-—x« x+y=2
- B> 20, y=x 2. x—y>3
EE y<x+2 y=-2 x>0
Bl B x>-1 yZe—3 x+y=35

The school board is investigating ways to hire
. afaculty for the summer school program. They can hire teachers and
¢ aides. A minimum of 20 faculty members is needed to run the program,

22, Multi-Step Problem

. the number of aides must be no more than twice the number of teachers.
& There can be no more than 50 faculty members altogether. (Hint: There
cannot be a negative number of teachers or aides.)

a. Write an inequality for each condition given in this situation.
b. Graph the inequalities on the same coordinate axes.

:'- ¢. If the school board hires 12 teachers and 5 aides, will all of the
conditions be satisfied?

spend less than $600. They also must buy at least as many rolls of
wrapping paper as rolls of ribbon. Each roll of wrapping paper costs the
. club $2. Each roll of ribbon costs the club $3.

a. Write an inequality for each condition given in this sityﬁtion,
b. Graph the inequalities on the same coordinate axes.

. ¢ If the club buys 150 rolls of wrapping paper and 100 rolls of ribbon,
will all of the conditions be satisfied?

Try This
e.i.0 =h =300 b

0=r =400
b+ r=100
b +.r= 200

iii. Yes

and there must be at least 12 teachers. For a proper teacher-to-aide ratio,

23, Multi-Step Problem The math club will sell rolls of wrapping paper
- and ribbon as a fundraiser. They can order up to 300 items, as long s they

\I‘Il‘.‘h‘°

e
@ 2 Extra Help
2% On the Web
Look for worked-out
examples at the Prentice

Hall Web site.
www.phschool.com

3. PRACTICE/ASSESS

LESSON QUIZ

1. Solve the system by graphing
y=2x+1
X+y=2
Y

AN

2. Solve the system by graphing
X+ty=2
B =

Assignment Guide

¥V Core 1-28
Extension 29-31

Use Mixed Review to maintain

9-6 Graphing Systems of Linear Inequalities 423

Exercises

g 658767

2-20. See Additional Answers.# 6
Answers continue on next page.

9-6 Graphing Systems of Linear Inequalit



Write a system of inequalities whose solution is shown by each graph

Practice | > | T, G

Choose the best
answer.

1. Which system of

s inequalities has the
ty=20 shaded area as its 26. 27.
=12 solution?
= 2x y
+y =50 4
=0,y=0 5

~

28. Critical Thinking Write a system of inequalities such that the .(
of its solution forms a square region with one corner at the origin and twgas

o A adjacent sides on the x- and y-axis. B
% B Challenge 4
y=-2x—-1 : = ; 5 . -
) The corner points of the graph of a system of inequalities are the points
1+ 3r < 600 C y=4x+2 where the boundary lines intersect. Graph each system of inequalities and &
+ r = 300 y<-2x+1 give the coordinates of each corner point.
=r D y=4x+2 2900w p] 3. x>0
i y<-2x+1 x+2y>1 2y +x=6 :
ok y<1 x+2=2y i
0 2. Solve 31. Graph (x — y — 3)(x + y + 2) > 0. (Hinr: Under what conditions is a "_'
3 ’ product of two numbers positive?)
0 x>2andx < -5 4
R F ﬁ
100 200 300 r : G 3
b W pllrealnumbes §  gojve 32 x+ S=160rx—3>5 33 ~T=-3x+2<-1 1
- . . z = ax - J Y T - T J s o :
s than $600. i I fk=5< x<2) . _ ;
2,y = -2 = [ 34, |4x| >8 35. |4x| <8
Lx>y g ; | ) 4 0.2 ¢
e [+ 36. |2y +1|>9 37. 2y + 1| <9 92,94
(84 x | 2 : i
i - | Factor. 38. x2 4 3yx +2y2 39, b2 + 4b + 4 40, 9x* — 252 6:2,6-4,67 %
Ly=2y= %x | : 3 .
e o e e E ST g 41. A collection of dimes and quarters is worth $16.20. There are 81 coinsin 3
b g 34 ry.( 5 ple: i all. How many are dimes and how many are quarters? §-6 _
S e . ¢ 1. A; Algebra 9.0
D (1.0, 2 1) " 2. F; Algebra 6.0 : 3
:J: 424 Chapter 9 Inequalities and Absolute Value
i
S e e e e T S e e ol e e e R T T e U i

w
—

30.(0, 1), (0, 3), (2, 2) Mixed Review
32.x=11orx=>8
33 i =3
3. x>20rx< =2
3B.-2<x<2
36.y>4ory < -5
37.-5<y<4
38. (x + 2y)(x + )
39. (b + 2)?

_ 40. (3x2 — 5y)(3x2 + 5y)
41, 27 dimes, 54 quarters

hapter 9 Inequalities and Absolute Value




9 Chapter Wrap Up

01

e

-'\A set is a well-defined collection of objects called members or elements. To
. write a sel using roster notation, list the elements of the set. To write a set

L using set-builder notation, specify a variable and a description of how to build

¢ the set.
. Write using (a) roster notation and (b) set-builder notation.
] 1. the set A of whole numbers less than 9
2. the set B of odd whole numbers
3. the set C of positive multiples of 7 less than 30
E 4 the set D of negative integers greater than —5

The intersection of two sets A and B, A () B, is the set of all elements that are
common to both sets. The union of the two sets A and B, A U B, is the set of

all elements that are in A or B or both.

1ot A= (2.4,8,16,32). B = (4,8,12,16,20}, and C = (3, 6,9, 12, 15, 18}.

¢ Find the following.
f 5. AUB 6.
£ 1. ANB 8

AUC
BNcC

. 9. Let W be the set of whole numbers and P be the set of positive odd

numbers, Find W N P.

'-11). Let Z be the set of integers and W be the set of whole numbers. Find

ZUW.

9.2

. A conjunction of two statements is formed by the word “and” connecting the

¢ two statements and is true when both statements are true. The graph of a

conjunction is the intersection of the two individual graphs. A disjunction of
' two statements is formed by the word “or” connecting the two statements and
L 15 frue when one or both of the statements are true. The graph of the

disjunction is the union of the two individual graphs.
-_:-11. Graph the conjunction x = —2 and x = 1.

£ 12. Graph the conjunction —1 < p < 12.

| 3. Graph the disjunction x < —2 or x > 4.

| Solve and graph.

b4, -2 <y +3<7

P16 12 + 2x < 0or—2 — x =3

15. —1=x+4<4

1. x+3<dorx—2>-5

& CHAPTER 9 WRAP UP 6.{2, 3, 4,6, 879 12, 15, 16, 18,
1.a)A =10,1,2,3,4,5,6,7, 8 32
b) A = [x|xis a whole number  7.{4, 8, 16}
and x < 9) 8.{12
; 2.3)8 = (1,3,5,...} S.wnes=p
b) B = |x|xis awhole number 10.ZU W =2
- and x is an odd number} 1.
3.a)C = (7,14, 21, 28} e
b) C = {x|xis a positive 12 Vi
multiple of 7 and x < 30} L AT T W SR B T M
4.2)D = [—4, -3, ~2, -1} T o L g
b) D = [x{xis a negative 13.
integer and x > —5| e g e s i l
F 5.(2,4,8, 12,16, 20, 32} 2 0 4

half-plane (p. 417)
intersection (p. 401)

member (p. 400)

roster notation (p. 400)

set (p. 400)

set-builder notation (p. 400)
system of inequalities (p. 421)
truth table (p. 410)

union (p. 402)

Chapter 9Wrap Up 427

4. ~-5=x<4
B N oy B s o e o i e 7
=B 0 4
15.=5=x<0
i {2 (N T gl T o
L 1 LI T &2 L] i ¥ T T
sy 0
16.x < ~borx = -5
TR e e e e =
#h =5 0
17. All numbers on the number
line
I S L s I L
0

Chap'zer 9 Wrap



RAP UP

tia =D
ars except —5

i e WA L el L LRRHT

nte,,
%ﬂ . .
P2 o Internet Activity
228 On the Web
Look for extension problems
for this chapter at the
Prentice Hall Web site.
www.phschool.com
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9-3

To solve an equation with absolute value, such as |x + 1] = 5, solve th
disjunction x + 1 =5orx +1= =5 e
Solve.

18. |x +4| =38 19. |3x — 6] = 18

20. |5x +3| =21 2L |3x—=3li= =

9-4 N

To graph an incqualiliﬁ such as |x| < 3, solve and graph the conjunction

—5 < x < 5. To solve an inequality such as |x| = 5, solve and graph the
disjunction x > Sorx < —5.
Solve and graph.

22. |5y| <15

24, |2x - 9] =1

26. |5+al>0

23, |y —3| <35
25. |3x] =15
27. |=2y +5| =5

9-5
To determine whether an ordered pair is a solution of an inequality, substitu
the numbers in the ordered pair for the variables to see whether the
inequality is true.

Determine whether the given point is solution of the inequality x — 2y >
28. (0,0) 29. (1,3)

30. (4,-1) 31, (-2, =2)
To graph an inequality in two variables, graph the equation of the boundary
line as a dashed or solid line. Then test a point that is not on the line to
determine which half-plane contains the solution.

Graph on a coordinate plane.
32. y=9

34, X2 =2y

3. 2 +y=6
35 x < -2

9-6

To find the solutions of a system of inequalities, graph both inequalities on 4

coordinate plane and find their intersection.

Solve each system by graphing.

36, y=x 37. x> 1
y<x+1 y< -2

38, x +y<6
2x —y <7

B
N

K>

W
>

K
2
6’0
'.0
e

525

i
¥
1505
K>
%
!
LS

e
L
o,
£,

L

.

&5

3
%

&

o

525
o
e

g ts!
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9 > Chapter Assessment

'_write using (a) roster notation and (b) set-builder notation.
L 1. the set A of whole numbers greater than 4
. 2. the set B of negative integers greater than —3
. 1, the set C of positive multiples of 3 less than —3
£ et A= (2,4,6,8,10,12), B = (5,10, 15),and C = (2, 3, 5,7, 11). Find the
following.
4 ANC
g 5. ANB
L 6. BNC
L 1. AUB
bs. BUC
_:So!\'fc and graph.
9, 0<x—4<3
B10. ~-10=<x-5<-8
_ cx+2<lorx+3=5
12, 2x < —2o0r3x —1>2
o]ve‘ —
'_=. jx—2 =4
4. [3x — 6] =21
“Solve and graph.
5. [3p] <21
6. [x + 4] <2
_'_I. 9—rl=9
jB. |4x| = 12
. 20— 1] > 5
20, | -3y + 6] > 12
_lve each system by graphing.
pil, y = x
E y>x-2
’ P =3
‘-' X< —2
B, y-x+2<0
P 22>
X=—y>2
‘:_ x+y<l1

g

CHAPTER 9 ASSESSMENT 6..{5}
L(a)A = {556,750 7.12,4,5,6,8, 10,12, 15)
(b)A‘-‘:{X!XESEWhﬂie 8. !Zr 3.5 ?110-11'15}
number and x > 4} =
I

. 2(@B = (-2 -1 ]

(b) B = [x|x is a negative
integer and x = -3} or
{x|x is an integer and

: : i 257 18 0

e Jo . | i a3

3 10 el = tiorx=12

g ac=g :{X:'.l::a::e’:'r :
. (B C = [x|xis apositive 1.0 2

. multiple of 3 and x < —3] 12, xlx < —1orx =1)
4-{2] T L R RS, ATy Sl o] Lo
Rt | AP o 7 e 1 (B T e ) P
- 5.(10) =101

Chapter 9 Assessment 429

A A TR R

13. {6, -2}

14.{9, —5}

158 ol = =< P T
HEB R i B
i 0 7

16.:4x] -6 <x =< =2|
1 Bl B Ll

0 18
18, [x|lx = =3 orx = 3]

| SRR O™ o et i il Y SN
s e en, NN BT B RIE EONRH [0, oy p T

=3 0 3

Assessment Item Analysis
Item Lesson
1-8 9-1

9-12 9-2

13, 14 9-3

15-20 9-4

21-24 9-5, 9-6

19. (ala = —2ora > 3}
i

o e e R e
=2 0 3
20.{y|ly < =2 ory =6}

N5 o T e i
s 0 6

Chapter 9 Assessment
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