CHAPTER

Study Strategy: Use Your Notes Effectively

Taking notes helps you arrange, organize, and process information from your
textbook and class lectures. In addition to taking notes, you need to use your
notes before and after class effectively.

T e £ 10/3 Lesson 2-8  Applications of Proportion
’ S’&ép 4: Before Class ' . imilar?
e Review your notes |- - ~How do 1 know i figures are s '

from the last class.

but maybe

e Then preview the Similar figures—same shape,

Step 3: After Class

next lesson and -~ ot same size e Fill in the holes you
write down any feft during class
, . . . es—same '
qgestnons you ha\/e‘j i: Cor(‘egpor\d\ng cides and angl , « Highlight or circle

“relative position. the most important

ideas, such as

N A ' ional
I “Gipailar figures if corr sides are proportional ' vocabulary,
Step 2: During Class 7and corr ahg\es are same. - & formulas, or
e Write down main ’ - 4 , . o procedures.
ideas. " Use the symbol ~ to show figures are sim.. e Use your notes to
e If you miss something, {7 o oo qulzyourself

leave a blank and
keep taking notes. Fill
in any holes later.

¢ Use diagrams and
abbreviations.
Make sure you will
understand any
abbreviations later.

1. Look at the next lesson in your textbook. Write down some questions you have
about the material in that lesson. Leave space between each question so that you
can write the answers during the next class.

2. Look at the notes you took during the last class. List three ways you can improve
your note-taking skills.
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An inequality like 3 + x < 9 has too many e
solutions to list. You can use a graph on -10-8-6-4-2 0 2 4 6 8 10
a number line to show all the solutions.

The solutions are shaded and an arrow shows that the solutions continue past those

shown on the graph. To show that an endpoint is a solution, draw a solid circle at the
number. To show that an endpoint is not a solution, draw an empty circle.

Graphing Inequalities |

“Kmno )
’ 1% | WORDS ALGEBRA GRAPH
e All real numbers less x<5 R e L e S &
than 5 -4 ~3~-2~-1 0 1 2 3 4 5 6
All real numbers greater X > 1 D B m e B e e
than —1 ~4-3-2-1 0 1 2 3 4 5 6
All real numbers I1ess xs—;— < ; I ; | 4 .
1 1 1 1
than or equal to 5 -2 -1 -1 =2 0o 1 1
All real numbers greater x=0 D B M e e
than or equal to 0 -4-3-2—-1 0 1 2 3 4 5 6
.
EXAMPLE |2 Graphing Inequalities
Graph each inequality.
A b<-15
15 Draw an empty circle at —1.5.
P T —— \V bttt Shade all the numbers less than
-4 -3 -2 -1 0 1 -1.5 and draw an arrow
pointing to the left.
B rz2 Draw a solid circle at 2.
e e T e = B S Shade all the numbers greater than
-4 -3-2-1 0 1 2 3 4 5 6 2 and draw an arrow pointing to
the right.

CHECK = Graph each inequality.
IT oUT! ,
= 2a.¢>25 2b. 2°~4>w 2¢. m< -3

Graphing Inequalities

To know which direction to shade a graph, | write inequalities with the variable
on the left side of the inequality symbol. | know that the symbol has to point
to the same number after | rewrite the inequality.

For example, write 4 < yasy > 4.

Now the inequality symbol points
in the direction that | should draw
the shaded arrow on my graph.

Victor Solomos
Palmer High School
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SEE EXAMPLE 1

SEE EXAMPLE 2
p. 171 |

SEE EXAMPLE
p. 172

SEE EXAMPLE | 4
p. 172

Exercises Example
18-21 1

25 2
26-31 3
32-33 4

skills Practice-p. 58

Application Practice p. S30

KEYWORD; MA7 Parent

1. Vocabulary How is a solution of an inequality like a solution of an equation?

_ Describe the solutions of each inequality in words.

p. 170 L

2. g+5>6 3. 2<h+1 4. 20 > 5¢ 5. 5—x<2
Graph each inequality.
6. x< —5 7. czsé ‘8. (4+2)°%>m 9. p=+17+8
- Write the inequality shown by each graph. 1
X
2
B e o e e LA e L e e e s e
~6-5-~4-3-2-1 0 1 2 3 4 —9 —8 ~7 =6 =5 ~4 ~3 -2 ~1 0 1
5.5 ~7
12, st 13, o>
~4-3-2-1 0 1 2 3 4 5 ¢ -12 =10 -8 -6 ~4 -2 0
L N N . 15, el sty 3
~4-3-2-1 0 1 2 3 4 5 6 -2 0 2 4 6 8 1012 14 16 18

Define a variable and write an inequality for each situation. Graph the solutions.
16. There must be at least 20 club members present in order to hold a meeting.

- 17. A trainer advises an athlete to keep his heart rate under 140 beats per minute.

Describe the solutions of each inequality in words.
/18, 2t > -8 19. 0>w—2 20. 3k> 9 21. %bse

Graph each inequality.

22, 7<x 23, 1< -1 24. d>4(5+8) 25 r=3%- 2

Write the inequality shown by each graph.

~11

26. <ttt 27, oSt ——|—>>

—-4-3-2-1 0 1 2 3 4 5 6 ~16 —14 —12 =10 -8 -6 —4
-3.5 -3.3

28. <O et fesnfsord 29, it e

-6 —-5—-4-3-2-1 0 1 2 3 4 -5-4-3-2-1 0 1 2 3 4 5
9

30. sl ool — 31, sl

-5-4-3~-2-1 0 1 2 3 4 5 -2 0 2 4 6 8 10 12 14 16 18

Define a variable and write an inequality for each situation. Graph the solutions.
32. The maximum speed allowed on Main Street is 25 miles per hour.

33. Applicants must have at least 5 years of experience.
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56. Critical Thinking Graph all positive integer solutions of the inequality x < 5.

57. Write About It Explain how to write an inequality that is modeled by a graph.
What characteristics do you look for in the graph?

58. Wirite About It You were told in the lesson that the phrase “no more than” means
“less than or equal to” and the phrase “at least” means “greater than or equal to.”
a. What does the phrase “at most” mean?
b. What does the phrase “no less than” mean?

. Which is NOT a solution of the inequality 5 — 2x = —3?

@ 0 2 © 4 @ 5
60. Which is NOT a solution of the inequality 3 — x < 2?
® 1 ®©@ 2 @ 3 @D 4
61. Which graph represents the solutions of —2 < 1 — 1?7
D e e e i A o e s e e e e
-5-4-3-2-1 0 1 2 3 4 5 ~5-4-3=-2-~1 0 1 2 3 4 5
D e e e s L D e e e e e e
~5-4-3-2-1 0 1 2 3 4 5 ~5 4 =3 =2 —1 12 3 4 5
Describe the values for x and y that make each inequality true.
62. x+y<|x+y| 63. x* < xy 64. x—y=y—Xx
Complete each statement. Write < or >. ‘
65. Ifa > b, thenb'  a. 66. Ifx >yandy >z thenx =z
67. Name a value of x that makes the statement 0.35 < x < 1.27 true.
68. Is % a solution of x < 1? How many solutions of x < 1 are between 0 and 1?
. 69. Write About It Explain how to graph all the solutions of x # 5.
Add or subtract. (Lesson 1-2)
70. —7+5 71. 6 —(—4) 72. 8—13 73. 12+ (=5)
Simplify each expression. (Lesson -7}
74. x + 3x 75. x+ (x+ 1) + (x+2) 76. 5+ (x+3) +5+2(x+3)

77. There are twice as many girls in Sally’s class as boys. Write a rule for the number of
girls in Sally’s class. Find the number of girls if there are 8 boys. {Lesson 1-8)

78. Avideo club charges a $12 membership fee plus $2.00 for each movie rental. Write
a rule for the cost of renting x videos. Find the cost of renting 3, 7, and 15 videos.
f mecess M 3
{Lesson 1-8)

Solve each equation. Check your answer. {Lesson 2-4)
79. 2b—6=b+3 80. —3(2—x)=5x+2 81. 2(y+1)=2y+1
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EXAMPLE 2 Problem Solving Application

PROBLEM

Solve each inequality and graph the solutions.

C 072n-04

0.7>n-04 Since 0.4 is subtracted from n, add 0.4 to both sides 1o
+0.4 + 0.4 undo the subtraction,
1.1
Llzn by 1
n<1.l1 ~5—4-3-2-1 0 1 2 3 4 5

CHECK  Solve each inequality and graph the solutions.
7 our:

“la. s+1<10 1b.2%>—3+t le. g—35<7.5

Since there can be an infinite number of solutions to an inequality, it is not
possible to check all the solutions. You can check the endpoint and the direction
of the inequality symbol.

The solutions of x + 9 < 15 are given by x < 6.

Step 1 Check the endpoint. X+9=15
Substitute 6 for x in the related equation x + 9 = 15. 6+9 | 15
The endpoint should be a solution of the equation. 15 | 15
Step 2 Check the inequality symbol. X+9<15
Substitute a number less than 6 for x in the original 4+ 9|15
inequality. The number you choose should be a 13l<l15 v

solution of the inequality.

The memory in Tenea’s camera phone allows
her to take up to 20 pictures. Tenea has already
taken 16 pictures. Write, solve, and graph an
inequality to show how many more pictures
Tenea could take.

= Understand the Problem

The answer will be an inequality and a graph
that show all the possible numbers of pictures
that Tenea can take.

List the important information:
« Tenea can take up to, or af most,
20 pictures.

* Tenea has taken 16 pictures already.

Make a Plan

Write an inequality.
Let p represent the remaining number of pictures Tenea can take.

Number taken  plus  number remaining isatmost 20 pictures.

16 + p < 20
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R

b "’3 GET oRGANIZED Copy and. complete the graphlc ,

THINK AND DISCUSS

1. Show how to check your solutlon to Example 1B.

2. Explam how the Addition and Subtracuon Properties of Inequahty are L
- likes the Addmon and Subtractmn Propemes of Equahty P

_Properties of Inequality 4

orgamzer In each Dbox, write:an mequahty that
% youmust use the spec1f1ed property to:solve: Then N A e
: .’A._.so]ve and graph the mequahty e [ Addition ) ((subtraction

} PRACTICE

SEE EXAMPLE 1 - Solve each inequality and graph the solutions.

p. 176

SEE EXAMPLE

SEE EXAMPLE |

p. 178

p.177 |

Vs

For See
Exercises Example
7-10 1
11 2
12 3

Skills Practice'p.. S8

ApplicationPractice:p. 530

1. 12<p-+6 2. w+3=4 3. 5+x<-20 4. z+2>~11

5. Health For adults, the maximum safe water temperature in a spa is 104 °E The water
temperature in Bill's spa is 102 °E The temperature is increased by ¢ °E Write, solve, and
graph an inequality to show the values of ¢ for which the water temperature is still safe.

6. Consumer Economics A local restaurant will deliver food to your house if the
purchase amount of your order is at least $25.00. The total for part of your order
is $17.95. Write and solve an inequality to determine how much more you must
spend for the restaurant to deliver vour order.

ACTICE AND LEM SOLWVIRG | [
Solve each inequality and graph the solutions. o
7. a-3=2 8. 25>g-08 9. 45+ x< =30 10. 7+

»Mw

R

) 4~

11. Engineering The maximum load for a certain elevator is 2000 pounds. The total
weight of the passengers on the elevator is 1400 pounds. A delivery man who weighs

243 pounds enters the elevator with a crate of weight w. Write, solve, and graph an
inequality to show the values of w that will not exceed the weight limit of the elevator.

12. Transportation The gas tank in Mindy’s car holds at most 15 gallons. She has
already filled the tank with 7 gallons of gas. She will continue to fill the tank with
g gallons more. Write and solve an inequality that shows all values of g that
Mindy can add to the car’s tank.

Write an inequality to represent each statement, Solve the inequality and
graph the solutions.

13. Ten less than a number x is greater than 32.
14. Anumber n increased by 6 is less than or equal to 4.

15. A number r decreased by 13 is at most 15.
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36. Which is a reasonable solution of 4.7367 + p < 20.1784?
@& 15 16 24 @ 25

37. Which statement can be modeled by x + 3 < 12?

(P> Sam has 3 bottles of water. Together, Sam and Dave have at most
12 bottles of water.

(@ Jennie sold 3 cookbooks. To earn a prize, Jennie must sell at least
12 cookbooks.

(B> Peter has 3 baseball hats. Peter and his brothers have fewer than
12 baseball hats.

D Kathy swam 3 laps in the pool this week. She must swim more than 12 laps.

38. Which graph represents the solutions of p + 3 < 1?

D e e e e AT I e e e e e e
-5-4-3-2-1 0 1 2 3 4 5 ~5—4-3-2-1 0 1 2 3 4 5
e e e £l D e e e e
~5-4-3-2-1 0 1 2 3 4 5 -5-4-3-2-1 0 1 2 3 4 5
39. Which inequality does NOT have the same solutions as n + 12 < 26?
@ n<14 @ n+6<20 @ 10=n-4 D> n-12<14
Solve each inequality and graph the solutions.
9 4 2 7 2 1
40. 61-62454—)6 1. r 15§310 42. 6—3—+m>76

Determine whether each statement is sometimes, always, or never true. Explain.
A3. a+b>a+h

/84, 1fa>c thena+b>c+Db.
ff/ﬂS. Ifa>bandc>d thena+c>b+d.

/46. Ifx + b> cand x > 0 have the same solutions, what is the relationship between
b and ¢?

Solve each equation for the indicated variable. (Lesson 2-5)
47. 2x+ 3y=9fory 48. P=4sfors 49. 2+ ab=cfora

50. p+e=ffore 51. 2s+-k=11fork 52. 5m+ n=0form

Find the value of x in each diagram of similar figures. (L esson 2-8)

53. 54. X
> ° {\
a4

5 9
3 ]
Write the inequality shown by each graph. {Lesson 3-7)
55. e E L B e e e e e A
—4-3-2-1 0 1 2 3 4 5 6 -4 ~-3-2-1 0 1 2 3 4 5 6
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Solve each inequality and graph the solutions.
i 2
B Sr<6
i 3 <
—?)-r <6 Since r is multiplied by 2, multiply both sides by
3/2 3 the reciprocal of 5.
—E=r|<=(6 )
2(3 ) 5(6)
r<9
9
LS B e e e b S e
~-8—-6—-4-2 0 2 4 6 8 10 12

?ﬁ%ig_ ; Solve each inequality and graph the solutions.
T la 4k > 24 1b. —50 > 5q lc. %g> 27

What happens when you multiply or divide both sides of an inequality by a
negative number?

Look at the number line below.
| | ] | )

]
) -2 0 2 6

A 4

2 < 6 6 >-2
—2 [ —6 Multiply both sides by —1. | —6 | 2 Multiply both sides by ~1.
—2 > -6 Use the number line to -6 < 2 Use the number line to
determine the direction determine the direction
of the ineguality. of the inequality.

Notice that when you multiply (or divide) both sides of an inequality by a
negative number, you must reverse the inequality symbol. This means
there is another set of properties of inequality for multiplying or dividing
by a negative number.

Propéﬁi‘"é“s .of'-‘ihéqliality

Multiplcation and Division b Negative Numbers

WORDS , NUMBERS ALGEBRA

Multiplication
If you multiply both sides of an 8 > 4

inequality by the same negative _ _
number, you must reverse the 8(-2) 4-2) |ifa>bandc<o,

FAN

inequality symbol for the statement ~16 < -8 then ac < be.

to still be true.

Division

If you divide both sides of an

; litv by th ” 12 > 4

inequality by the same negative 12 4 fasbandc<o,
number, you must reverse the pary < -y a b
inequality symbol for the statement then =<z

to still be true. -3 < -1

These properties are also true for inequalities that use the symbols <, =, and <.
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Solve each inequality and graph the solutions.

SEE EXAMPLE 1 1. 3b> 27 % —40=8b 3f5¥"3’% =6
P82 L 5 Lim=<121 6. £k>6 7. 95> —18
SEE EXAMPLE 2 9. —2x< 10 10. L =8 1. ~3.5n< 1.4
n 13. <3 14, ~10h = —6 15. 12 > = 16 -5 2
SEE EXAMPLE 3 17. Travel Tom saved $550 to go on a school trip. The cost for a hotel room, including
p.184 tax, is $80 per night. What are the possible numbers of nights Tom can stay at the
o hotel?

PRACTICE ARD PROBLEM SOLVI

Solve each inequality and graph the solutionwsm.w

N

Bodes Bomple (18- 10<20 19, 1j<4 120.1-80 < 8¢ 21. 21> 3d
TR 22 =2 23. 1<2 |24 by <42 25. 12¢ < —144
42 3 o é 2 ’ _3“ ‘ o _5E - Q _
\.26. X3 27. :_619 = 28 25> 10p 29. g = 2
_ 1o 320 6 ~ NN,
Skills Practice p.. S8 30 9a > 8l 31 2 < -3 32 6p>0.6 33. —4 > 2
Application ractice p. 830 34, —%f< 5 35, —2.25i< -9  36. 24 < —10w 37. —1lz > 121
‘ap 3_ [ L 4
38 S< 39, —k>7 40.-22b < -7.7 41 16z —2p

42 Camping The rope Roz brought with her V(“:'amping gear is 54 inches long. Roz needs
~" to cut shorter pieces of rope that are each 18 inches long. What are the possible
number of pieces Roz can cut?

Solve each inequality and graph the solutions.

™ 1

, oz 1 asndp=
43. —-8x <24 \§4>3L‘§ 24 45, 2%<5 \46/\) =P = —24
47. 54 < —9p a8, /51> -1 49. ~3p> -3 (50, 216> 367

Write an inequality for each statement. Solve the inequality and graph
the solutions.

.. The product of a number and 7 is not less than 21.
! The quotient of h and —6 is at least 5.

. The product of £ and b is at most —16. A

2 Ten is no more than the quotient of £ and 4. he

s 55, Write About It Explain how you know whether to reverse the inequality symbol
when solving an inequality.

[ 56. Geometry The areaofa rectangle is at most 21 square inches. The width of the rectangle
is 3.5 inches. What are the possible measurements for the length of the rectangle?
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67. Which inequality does NOT have the same solutions as —%y > 47

@ 12< -2 © —%y>%
2<-12 ™ -3y>18

68. The solutions of which inequality are NOT = < —grmebomapmmmstmssumeprbsmmomst
represented by the following graph? ~5-4-3-2-1 0 1 2 3 4 5
® Zz-2 @ 3x> —12
@& —-5x=20 @ -7x<28

69. Which inequality can be used to find the number of 39-cent stamps you can
purchase for $4.007

@ 0.39s = 4.00 © ﬁ < 4.00
0.39s < 4.00 © %gg <s

70. Short Response Write three different inequalities that have the same solutions

as x > 4. Show your work and explain each step.

CHALLENGE ARD EXTERND
Solve each inequality.

1 5 2x 5 7 3 2
71. 2§§—€g 72, »§~<8.25 73. 2§m>m 74. 3-§f214——5—

75. Estimation What is the greatest possible integer solution of the inequality
3.806x < 19.9027

76. Critical Thinking The Transitive Property of Equality states that ifa = b and
b = ¢, then a = c. Is there a Transitive Property of Inequality using the symbol «<?
Give an example to support your answer.

77. Critical Thinking The Symmetric Property of Equality states that if a = b, then

b = a. ls there a Symmetric Property of Inequality? Give an example to support your

answer,

SPIRAL REVIEW
Write the power represented by each geometric model. (Lesson 7-4)

78. & & @& 79. 80.
e e o

Find each unit rate. (Lesson 2-7}
81. Twelve gallons of gas cost $22.68. Find the unit rate in dollars per gallon.

82. A tree grows four feet in six years. Find the unit rate in feet per year.

83. A student types 105 words in 3 minutes. Find the unit rate in words per minute.

Solve each inequality and graph the solutions. (Lesson 3-2}

84. x+5=3 8s. r-i-<% 86. 4> x—1 87. 6>b—8
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SECTION 3A

-1 Graphing and Writing Inequalities
Descrlbe the solutions of each inequality in words.

1o-2<r 2. t=1<7 3. 2526 4. 4>5x

Graph each mequahty -

5. x> —2 6.m§1% 7. g< VB + 1 8. hx2°
graph.

Write the inequality shown by each

i i i

-

H t i

s e
9, -5-4-3-2-1 0 1 2 3 4 5

i i H H H
1 1 I i 1

; i H
t ¥ ! 5 i
0. -4-3-2-1 0 1 2 3 4 5 6

A 4

| | { ) |
1 I ! I 1

) I 1 ! !
1 1 I | I
1. ~6-5-4-3-2-1 0 1 2 3 4

.
’

Write an inequality for each situation and graph the solutions.
12. You must purchase at least 5 tickets to receive a discount.
13. Children under 13 are not admitted to certain movies without an adult.

14. A cell phone plan allows up to 250 free minutes per month.

‘ -2 Solving One-Step Inequalities by Adding or Subtracting

Solve each inequality and graph the solutions.

15. lc+,—5r<)7 16. 4>p 3 17. r+ \8>-12 18. =3+ p< 6
o J . ‘, S

19. Allie must sell at least 50 gift baskets for the band fund raiser. She already sold 36

baskets. Write and solve an inequality to determine how many more baskets Allie

must sell for the fund-raiser.

20. Dante has at most $12 to spend on entertainment each week. So far this week, he
spent $7.50. Write and solve an inequality to determine how much money Dante can
spend on entertainment the rest of the week.

33 Solving One-Step Inequalities by Multiplying or Dividing
Solve each inequality and graph the solutions.
’ zx i
21. —4x<8 225423 B jrslz o 28.8>cl6c

4

25. A spool of ribbon is 80 inches long. Riley needs to cut strlps of ribbon that are 14
inches long. What are the possible numbers of strips that Riley can cut?
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To solve more complicated inequalities, you may first need to simplify the

expressions on one or both sides by using the order of operations, combining

like terms, or using the Distributive Property.

EXAMPLE y2 ~ Simplifying Before Solving Inequalities

Solve each inequality and graph the solutions.
A —44(-8)<—5¢-2

to undao the multiplication. Change < to >
2>c(orc<?)

-12 < -65¢c-2 Combine like terms. Since 2 Is subtracted from —5c¢,
+ 2 + 2 add 2 to both sides to undo the subtraction.
—10 < =5¢

=10 > il Since ¢ is multiplied by -5, divide both sides by —5
~5 —5

€H%%§ , Solve each inequality and graph the solutions.

T 2a. 2m+5> 5% 2b. 3+2(x+4)>3 2“‘%<%x—i_

3-4 Solving Two-Step and Multi-Step Inequalities

1 i i L ] i | ] [
1 1 I t I I H ) ] I 1
-5~-4-3-2-1 0 1 2 3 4 5
B -3(3—x)<4?
~3(3 — x) < 47 Distribute 3 on the left side.
-3(3) — (=3)x < 42
—9 + 3x < 4°
-9+ 3x < 16 Simplify the right side.
-9+ 3x <16 Since ~9 is added to 3x, add 9 to both sides
+9 +9 te undo the addition.
3x < 25 Since x is multiplied by 3, divide both sides by
3x 25 3 to undo the multiplication.
[y < iy
3 3
1
x < 8=
3
1
8
B st s e e s e e = S
01 2 3 4 5 6 7 8 9 10
1.3
c 244153
5 275
4 1 3 TR R
10 gx + ) > 10 5 Multiply both sides by 10, the LCD of the
: fractions:
iﬁ(%X> + m(%) > l(}(%) Distribute 10 on the left side.
8x+5> 6 Since 5 is added to 8x, subfract 5 from
-5 — both sides to undo the addition.
8x > 1
8x > 1 Since x is multiplied by & divide both sides
& 8 by 8 to undo the multiplication.
1
X > =
8
DL e B s o2 e sy e s v
L3 1.1 s 112 1503
2787478 8 4 8 7 8 1

191



SEE EXAMPLE
p. 190

1
SEE EXAMPLE 2
p. 191 E

SEE EXANPLE

p. 192

For See
Exercises Example
- 1627 1
28-36 2
37 3

Skills'Practice P 59
Application Practice p.. 530

RACTICE

Solve each inequality and graph the solutions.

1.

5.

12.
15.

PRACTICE Al

2m+1>13 2. 2d+21<11 3. 6<-2x+2 4, 4c—-7>5
11X 6. 1<02x-07 7. 352 <y 8. 2x+522
4(x+2)>6 10. %x+-§-<% 1. 4—x+62>21
4—-x>3(4-2) 13. 0.2(x—10) > —1.8 14. 3(j+41) <35
Business A sales representative is given a choice of two paycheck plans. One

choice includes a monthly base pay of $300 plus 10% commission on his sales. The
second choice is a monthly salary of $1200. For what amount of sales would
the representative make more money with the first plan?

LENI SOLVIRG

PROB

Solve each inequality and graph the solutions.

16.

20.

4r—9>7 17. 3<5—2x 18. 3.4 19. 11w+ 99 < 77
92%U+3 21, —4x-8>16  22. 8~%z52 23. f+2%<-2
3”5“822 25. 55 -5-3w 26, 10> 27 241521
4(x+3) > —24 29. 4> x—3(x+2) 30. —18>33 +3h

. =2>7x—2(x—4) 32. 94(9)% > 10x — x 33, 2a—-(~3)*>13
6-—§+1>% 35 02(x-3) +2x>6 36. 15> 19 + 2(q — 18)

. Communiéati@ns One cell phone company offers a plan that costs $29.99 and

includes unlimited night and weekend minutes. Another company offers a plan
that costs $19.99 and charges $0.35 per minute during nights and weekends. For
what numbers of night and weekend minutes does the second company’s plan
cost more than the first company’s plan?

Solve each inequality and graph the solutions.

38.

41.

47.

50

~12> —4x— 8 39. 5x+4<14 A0 Zx-5>7
x—3x>2-+10 42. 5-x—2>3 43. 3<2x—5(x+3)
1 2 1 I

sosmzg 45. 4+ (r+2)>3+5 46. 0.3+~ 05n+ 1204
62> 4(x + 2) 48. —4+2n+4n>7+2° 49, %(p—lO)ZG——ZL

Use the inequality —47 — 8 < 12 to fill in the missing numbers.

[—

~l=0

~

a. 1> b, r+4=>F C.
d. r+10=1 e. 3t=! f. %z—S
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62.

TesT Prep B
w64,

65.

66.

67.

63.

Critical Thinking What is the least whole number that is a solution of
4r — 4.9 > 14957

Write About it Describe two sets of steps to solve 2(x + 3) > 10.

What are the solutions of 3y>2x+4wheny=6?
& T>x @ x>7 © x> @ 11>x

Cecilia has $30 to spend at a carnival. Admission costs $5.00, lunch will cost $6.00,
and each ride ticket costs $1.25. Which inequality represents the number of ride
tickets x that Cecilia can buy?

® 30— (5-6)+125x=30 @ 30 — (5+6) < 1.25x

@ 5+6+1.25x<30 (D 30+125x<5+6

Which statement is modeled by 2p + 5<11?

(& The sum of 5 and 2 times p is at least 11.

Five added to the product of 2 and p is less than 11.
@ Two times p plus 5 is at most 11.

(B The product of 2 and p added to 5is 11.

Gridded Response A basketball team scored 8 points more in its second game
than in its first. In its third game, the team scored 42 points. The total number of
points scored in the three games was more than 150. What is the least number of
points the team might have scored in its second game?

LR EXTERD

P

Solve each inequality and graph the solutions.

68.

B(x+2)—6x+6=0 69 —18>—(2x+9) —4+x70 2EE_ (x-1)>1

Write an inequality for each statement. Graph the solutions.

71.
73.
75.

80.

83.

x is a positive number. 72. xis a negative number.

x is a nonnegative number. 74. xis not a positive number.

x times negative 3 is positive. 76. The opposite of x is greater than 2.

78. /144 79. —%
V196 81. V=729 82. /10,000

Video rental store A charges a membership fee of $25 and $2 for each movie rental.

Video rental store B charges a membership fee of $10 and $2.50 for each movie. Find
the number of movie rentals for which both stores’ charges are the same. (Lesson 2-4)

Solve each inequality and graph the solutions. (Lesson 3-3)

84.

a 1 t
— L < — .= i
2x < —8 85 5 = 3 86 4‘<12
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EXAMPLE 12 Business Application

The Daily Info charges a fee of
$650 plus $80 per week to run an
ad. The People’s Paper charges
$145 per week. For how many
weeks will the total cost at Daily
Info be less expensive than the
cost at People’s Paper?

Let w be the number of weeks the ad runs in the paper.

Daily $80 is less People’s number
. number . Paper
Info plus per times expensive times of
of weeks charge per
fee week than weeks.
week
$650 +  $80 . w < $145 ° w

650 + 80w < 145w

— 80w  — 80w Subtract 80w from both sides.
650 < 65w Since w is multiplied by 65, divide both sides by
&5 to undo the multiplication.
650 < 65w
65 65
10 < w

The total cost at Daily Info is less than the cost at People’s Paper if the ad
runs for more than 10 weeks.

HECK 2. A-Plus Advertising charges a fee of $24 plus $0.10 per flyer to
ouT!, print and deliver flyers. Print and More charges $0.25 per flyer.
For how many flyers is the cost at A-Plus Advertising less than
the cost at Print and More?

You may need to simplify one or both sides of an inequality before solving it.
Look for like terms to combine and places to use Distributive Property.

EXAMPLE 3 Simplifying Each Side Before Solving

Solve each inequality and graph the solutions.
A 6(1-x)<3x
2T
6(1 - x) <3x Distribute 6 on the left side of the ineguality.
6(1) — 6(x) < 3x
6 —-6x< 3x Add 6x to both sides sa that the coefficient of
+6x -+ 6x x is positive.
6 < 9
6 < 9x Since x is multiplied by 8, divide both sides by 9 to
9 9 undo the multiplication.
2
<X
3
D e e o i e e
1 102 1 42 152
—§0§§11§1§22§2§*3
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SEE EXAMPLE | -
p. 196

SEE EXAMPLE
p. 197

SEE EXAMPLE

p. 197

SEE EXAMPLE 4
p.198 |

- THINK AND DISCUSS

1. Explain how you would collect the Variablé terms to solve the inequality .

e 2., GET ORGANIZED ‘Copy and complete the graphlc

5c-4>86+2

Solutions of

Inequalities with

_Variables on Both
~ Sides

organizer. In each box, give an example ofan
mequahty of the indicated type. S

: ;([AH r’eayl4|i1umbers) 7 [ No séllutions )

17, bf4zbis 18, 3(x—5) > 3x 19. 2k + 7> 2(k + 14)

L6 26. Geometry For what values of x is the area

{ KEYWORD:MA73-5

t_ KEYWORD: MA7 Parent

Solve each inequality and graph the solutions.

1. 2x>4x—6 L 2. 7y+1=y+5
3. 27x + 33 > 58x — 29 4. -3r<1047¢
N (Y A
5. Sc+4>8c+2 6.45x+\-38>15x—¥23

, N
7. Scﬁm@é The school band will sell pizzas to raise money for new uniforms. The
supplier charges $100 plus $4 per pizza. If the band members sell the pizzas for
$7 each, how many pizzas will they have to sell to mlake a profit?

Solve each inequality and graph the solutions.

8. 5(4+x)<3(2+x) 9. —4(3+'p)>5(p+1)
10. 2(6+ x) < 4x 1. 4x > 3(7 — x)
12. —f+ %ff 13. —36.72 + 5.65t < 0.25¢+ 14,75

Solve each inequality. ghb e L
4. 2(x $2) s -2(1+x) 15 4(y+ 1) <dy+2 16. dvy1<4vy7 F

PRAC & R

Solve each mequahty and graph the solutions.
20. 3x<5x+8 P 21, 9y +3>4y~7 22. 15x412<31x428
23.7+4b>3b 24 7“5[<4', 25. 28m 52>08m+48

o
,,,,,,,,,,,, -4 i

of the rectangle greater than the area of the
triangle? x+2

12 x+ 16
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Write an inequalfty to represent each relationship. Solve your inequality.
52.
53.

54.

55.
56.

. 58.

59.

60.

62.

63.

64.

Four more than twice a number is greater than two-thirds of the number.

Ten less than five times a number is less than six times the number decreased

by eight.

The sum of a number and twenty is less than four times the number decreased

by one.

Three-fourths of a number is greater than or equal to five less than the number.

Entertainment Use the table to determine how many movies you would have to
rent for Video View to be less expensive than Movie Place.

Membership Fee ($)

Cost per Rental ($)

Movie Place

None

2.99

Video View

19.99

1.99

. Geometry In an acute triangle, all angles measure less than 90°. Also, the sum of

the measures of any two angles is greater than the measure of the third angle. Can
the measures of an acute triangle be x, x — 1, and 2x? Explain.

Write About it Compare the steps you would follow to solve an inequality to the
steps you would follow to solve an equation.

Critical Thinking How can you tell just by looking at the mequahty x> x4+ 1 that
it has no solutions?

FITERROR ANALYSIS £ Two students solved the inequality 5x < 3 — 4x. Which is
incorrect? Explain the error.

5x < 3 — 4y 5x <3 — Uy

+4x 4+ 4x —4x —4x
9x<3 Hx”<3
x<-,/’<—m“

i

. ifa — b >a+ b, which statement is true?
"A The value of a is positive.

© The value of a is negative.

The value of b is positive. (@ The value of b is negative.

If —a < b, which statement is always true?

@ a<b @ a>b @ a<-b @D a>-b

Which is a solution of the inequality 7(2 — x) > 4(x — 2)?

@ -2 2 © 4 @ 7

Which is the graph of —5x < —2x - 6?

D e e e s D 1 T I N N E A
~5-4-3-2-1 0 1 2 3 4 5 -5-4-3-2-~1 0 1 2 3 4 5

D e s ey S e S G J S S ST R TSP N B
-5-4~-3-2~1 0 1 2 3 4 5 ~5—4-3-2-1 0 1 2 3 4 5
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A compound statement is formed by combining two or more simple
statements. A compound statement is either true or false depending on
whether its simple statements are true or false.

Use with Lesson 3-6

e Let be “Cindy has a driver’s license.”

Cindy is 18 years old. Cindy has a driver’s license. True True " True

Cindy is 17 years old. Cindy does not have a driver’s license. True False False

Cindy is 16 years old. Cindy has a driver’s license. False True ! False

Cindy is 15 years old. Cindy does not have a driver’s license. False False False
# AND @} is true when ?

For each pair of simple statements, tell whether P AND Q is true or false,

1. P: Many birds can fly; Q: A zebra is an animal.

]

* Let /* be “"Paul plays tennis.” » Let {J be “Paul has brown eyes.’

Paul plays tennis. Paul has brown eyes. True True True

Paul plays tennis. Paul has green eyes. . True False True

Paul does not play tennis. Paul has brown eyes. | False | True True

Paul does not play tennis. Paul has green eyes. False False k False
#OR {}is true when ?

For each pair of simple statements, tell whether P OR ( is true or false.

2. P:The number 12 is even; Q: The number 12 is a composite number.
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1. The free chlorine level in a pool should be between 1.0 and 3.0
parts per million inclusive. Write a compound inequality to
show the levels that are within this range. Graph the solutions.

In this diagram, oval A represents some
integer solutions of x < 10, and oval B
represents some integer solutions of x > 0.
The overlapping region represents numbers
that belong in both ovals. Those numbers
are solutions of both x < 10 and x > 0.

You can graph the solutions

i 3
of a compound inequality g : pesmepusasepremapssnn— L x < 10
involving AND by using the ! !
idea of an overlapping region. ] é T S S N TR
The overlapping region is called ; E
the intersection and shows the Gty > 0<x< 10
numbers that are solutions of 4-2 6 3 4 6 8 1012 14 16

both inequalities.

EXAMPLE 2 5 Solving Compound Inegualities Involving AND

Solve each compound inequality and graph the solutions.
A 4<x+2<8 0 r b N
4<x+2 AND x+2=< 8 Write the compound inequality using AND.
-2 2 —2 =2 Solve each simple inequality.
2<x AND x < b
i i
t i
frr Gt ——- Graph 2 < X
5 ;
t
Al ————13  Graph x < 6.
i t
i H
<o ——t>  Graph the intersection by finding
—-8~-6-4-2 0 2 4 6 8 10 12 where the two graphs overlap.
B —5<2x+3<9
, < e -5 =<2x+3< 9 Since 3 is added to 2x, subtract 3 from each part
The statement ' -3 -3 -3 of the inequality.
-5$2X+3S9 -8 < 2x < 8
consists of two —8 ox 6
inequalities connected - S e < Since x is multiplied by 2, divide each part of the
by AND. Example 2B ~ “ ~ ineguality by 2.
shows a “shorthand” —4 = x <3
method for ; |
. . i
solving this type of e L T : proelele  Graph —4 < x.
inequality. : ;
1 H
MmO Graph x < 3,
H ]
i ]
< el Graph the intersection by finding
~5-4-3-2-1 0 1 2 3 4 5 where the two graphs overlap.

?%{3&; ; Solve each compeound inequality and graph the solutions.
S 24, —9<x—10< =5 2b. —4<3n+5<11
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EXAMPLE 4 Writing a Compound Inequality from a Graph
Write the compound inequality shown by each graph.

B i
-2-1 0 1 2 3 4 5 6 7 8

The shaded portion of the graph is not between two values, so the
compound inequality involves OR.,
On the left, the graph shows an arrow pointing left, so use either < or <.
The solid circle at —1 means —7 i5 a solution, so use =.
x< -1
On the right, the graph shows an arrow pointing :"iC‘!ﬁ'Z, 5o use efther » or .
The salid circle at 7 means 7 is a solution, so use =
x=7

The compound inequalityisx < —1 ORx > 7.

B b f
-1 01 23 456 7 8

The shaded portion of the graph is between the values 0 and 6, so the
compound inequality involves AND.

The shaded values are to the right of 4, so use » or =.
The solid circle at 0 means 0 is a solution, so use =.
The compound x>0

inequality in Example
4B can also be

The shaded values are to the left of 6, so use < or =.

written with the The empty circle at 6 means 6 is not & solution, 5o use «
variable between the , X <6

two endpoints. ) )

0D<x<6 The compound inequality is x > 0 AND x < 6.

HECK : Write the compound inequality shown by the graph.
TOUTL G|
4. _10_9_§-7-6-5-4-3-2-1 0

Y

THINK AND DISCUSS
. M. 'Describe how to write the
~~compound inequalityy >4
~ AND y < 12 without using the-
joining word AND.

~GET ORGANIZED Copy and
“ complete the graphlc organizers.
Write three solutions in each of
~the three sections of the diagram.
Thenwnteeachofyournme x>5ANDXx <10 | x>50Rx<10
- solutions in the appropriate i
column or columns of the table.
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m/ﬁ% 29. This problem will prepare you for the Multi-Step Test Prep on page 218.
: ngg“@iﬁ” Jenna's band is going to record a CD at a recording studio. They will pay $225 to use
T the studio for one day and $80 per hour for sound technicians. Jenna has $200 and can
y

reasonably expect to raise up to an additional $350 by taking pre-orders for the CDs,

a. Explain how the inequality 200 < 225 + 80n < 550 can be used to find the
number of hours Jenna and her band can afford to use the studio and seund
technicians.

b. Solve the inequality. Are there any numbers in the solution set that are not
reasonable in this situation?

¢. Suppose Jenna raises $350 in pre-orders. How much more money would she
need to raise if she wanted to use the studio and sound technicians for 6 hours?

Write and graph a compound inequality for the numbers described.

! 30 all real numbers between —6 and 6

|

f 31.5 all real numbers less than or equal to 2 and greater than or equal to 1
\

32.; all real numbers greater than 0 and less than 15

\\33/; all real numbers between —10 and 10 inclusive :

34, Transportation The cruise-control function on Georgina’s car should keep the
speed of the car within 3 mi/h of the set speed. Write a compound inequality to
show the acceptable speeds s if the set speed is 55 mi/h. Graph the solutions.

Chemistry Water is not a liquid if its temperature is above 100 °C or below 0 °C.
Write a compound inequality for the temperatures r when water is not a liquid.

Solve each compound inequality and graph the solutions.

The element gallium 36. 5<4b-3<9 37. —3<x—1<4
is in a solid state at e e

room temperature but 38. 1+2<—-20Rr-2>2 39. 2a~5<-50R3a—-2>1

becomes a liuid at 40. x—4>5ANDx—4<5 4. n—4<—-20Rn+1>6

about 30 °C. Gallium ‘ | ,

stays in a liquid state 42. Sports The ball used in a soccer game may not Weigh more than 16 ounces or less
until it reaches a than 14 ounces at the start of the match. After 11 5 ounces of air was added to a ball,
tzezmozegacwe of about the ball was approved for use in a game. Write and solve a compound inequality to show

how much the ball might have weighed before the air was added.

43. Mieteorology Tornado damage is
rated using the Fujita scale shown in

the table. A tornado has a wind speed | Category Type Wind Speed (mi/h)
of 200 miles per hour. Write and solve FO Weak 40 to 72
a compound inequality to show how e Moderate 73 10 112

many miles per hour the wind speed

would need to increase for the F2 significant 11310 157
tornado to be rated “devastating” but F3 Severe 158 to 206
not “incredible.” Fa4 Devastating 207 to 260

F5 Incredible 261 to 318

44. Give a real-world situation that can be described by a compound inequality. Write
the inequality that describes your situation.

Ss. 45, Write About it How are the graphs of the compound inequality x < 3 AND x < 7 and
the compound inequality x < 3 OR x < 7 different? How are the graphs alike? Explain.
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Triangle Inequality

Geometry

- ,\WWM}

For any triangle, the sum of the lengths of any two sides is greater than the
length of the third side.

The sides of this triangle are labeled a, b, and c. You can use the
Triangle Inequality to write three statements about the triangle.

a+b>c a+c>h b+c>a

Unless all three of the inequalities are true, the lengths a, b, and ¢ cannot
form a triangle.

Can three side lengths of 25 cm, 15 cm, and 5 cm form a triangle?

a. 25+15>5 b. 254+5>15 ¢ 15+5>25
40 > 5 True 30 > 15 True 20 > 25 False 15 em

5cm
One of the inequalities is false, so the three lengths will not make ' \
a triangle. The situation is shown in the figure to the right. 25 cm

Two sides of a triangle measure 8 ft and 10 ft. What is the range of lengths of the third side?
Start by writing three statements about the triangle. Use x for the unknown side length.

a. 84+10>x b. 8+x>10 C. x-+10>8
18>x 8+x—8>10-8 x+10—~10>8 - 10
x> 2 x> =2
The third sitle must be The third side must be This provides no new
shorter than 18 ft. fonger than 2 1. useful information.

From part a, the third side must be shorter than 18 ft. And from part b, it must be longer
than 2 ft. An inequality showing thisis 2 < x < 18.

Decide whether the three lengths given can form a triangle. If not, explain.

1. 14 ft, 30 ft, 10 ft 2. 11 cm, 8 cm, 17 cm 3. G%yd,?)yd,Z%yd
Write a compound inequality for the range of lengths of the third side of each triangle.
4, 7in. 5. 6.
7in. 8.2 ft STt 18m

15m
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HECK  Solve each inequality and graph the solutions.

7
TOUTL, 1o 2lx| <6 1b. [x+3|-45<75

The inequality | x| > 5 describes all real numbers whose distance from 0 is
greater than 5 units. The solutions are all numbers less than —5 or greater than
5.The inequality | x| > 5 can be rewritten as the compound inequality x < -5

OR x> 5.
e -Value Inequalities Involving
prye-d WORDS NUMBERS
’ -
e The inequality |x| > a (when a > 0) asks, "What [x|>5

values of x have an absolute value greater than
a?" The solutions are numbers less than —a or
greater than a.

x<—50Rx>5

GRAPH ALGEBRA
f @ UNILS ~pda— 2 UNits ) [x| > a (when a > 0)
e} — P x<—a OR x>a
—a 0 a

The same properties are true for inequalities that use the symbol =.

o
EXAMPLE 2 Solving Absolute-Value inequalities involving >

Solve each inequality and graph the solutions.
A |x]-20>-13

|x]—20>~-13

+ 20 + 20 Since 20 is subtracted from | x|, add 20 to
| x| > 7 both sides to undo the subtraction.
x<—-70R x>7 Write as a compound inequality.
[« 7 units —ple—7 units -

B S s e N m e nn s

—-10-8-6-4-2 0 2 4 6 8 10
B [x-8|+5=11

|x-8|+5=> 11

-5 -5 Since 5 is added to |x — 8|, subtract 5
|x— 8] > 6 from both sides to undo the addition.
Xx-8<-60Rx-8= 6 Write as a compound inequality.
+8 +8 +8 +8 Solve each inegquality.
X <2 ORx > 14 Write as a compound inequality.
e I B e e iy
-2 0 2 4 6 8 10 12 14 16 1

Solve each inequality and graph the solutions.

“2a, x|+ 10212 2b. ]x+2%‘+%24
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SEE EXAMPLE J‘

p. 212

p. 213

SEE EXAMPLE
p. 214

SEE EXAMPLE
p. 214

TH%NE{ AND BIS@USS

1.

SEE EXAMPLE

3

For See
Exercises Example
20-25 1
%31 2
32 3
33-38 4

p-

Application Practicep. S30

Describe how the solutions of 7[x[ < 2l are
dlfferent from the selumons of 7| x|<2L.

GET ORGANIZED Copy and complete
the graphic organizer. In-each box, write'
~an-example of the indicated type of

Absolute-Value ™y
Inequalities

. absolute-value inequality and then solve:

A - N N Dy
L :
Solve each inequality and graph the solutions. / ,
1. |x|-5<—-2 '/ 2. |x+1|+78<6.2 3. |3x|+2<8
1,1 51
4. 4]x] <20 5. |x+5]+1<2 6. x+2¢;2§32
x| +6>16 8. |x|+29>86 9. 2|x]=8
10. ]x+2]>7 11, Jx+3f+22>4 12. |x+5|w—4227%

13\ Mutrition A nutritionist recommends that an adult male consume 55 grams of

fat per day. It is acceptable for the fat intake to differ from this amount by at most
25 grams. Write and solve an absolute-value inequality to find the range of fat intake
that is acceptable. Graph the solutions.

Solve each inequality.
14. |x|+8<2 15. |x+3|< -5 16. |x+4|> -8
17 fx—5]+%>—1 18. |3x]| +7>2 19. |x—7]|+35<2

Solve each inequality and graph the solutions.

20.

x| +6<10 21. |[x-3]<1 22, |x-2|-8<-3
|5x] < 15 24. |x—24[+4<64 25. 4+ |x+3]<7
Dlx=1]>2 27. 6|x| =60 28. |x—4|+3>8
2x+2]>16 30. 34 |x—4]>4 31. x—-é-+9>1o-,i—

. The thermostat for a sauna is set to 175 °E but the actual temperature of the sauna

may vary by as much as 12 °FE Write and solve an absolute-value inequality to find
the range of possible temperatures. Graph the solutions.

Solve each inequality.

33.

36.

12+ x| <10 34, |x+3|-2>—4 35. |[x+1]+5=4

wijw

|4x] -3 < -6 37. 3lx—4|< -9 38. [2x]+9=9
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53. Critical Thinking For which values of k does the inequality | x| + 1 < k have no
solutions? Explain.

<% 54. Write About It Describe how to use an absolute-value inequality to find all the
values on a number line that are within 5 units of —6.

Z2TEST PREP ISR

55. What is the solution of the inequality 3 + |x + 4| < 62
@ -13<x<5 @© —6<x< -2
@ -7 <x<-1 D@ 1<x<7

56. A thermometer gives temperature readings that may be inaccurate by at most 2 °F.
The actual temperature is 75 °F. Which absolute-value inequality describes the range
of temperatures that may be shown on the thermometer?

@E |x-=75|<2 @& |x+75]<2 @ |x-75|=2 @ |x+75|=2

57. The inequality [w — 156 < 3 describes the weights of members of a wrestling
team. Which statement is NOT true?

All of the team members weigh no more than 159 pounds.

A team member may weigh 152 pounds.

(© Every member of the team is at most 3 pounds away from 156 pounds.
(B> There are no team members who weigh 160 pounds.

Write an absolute-value inequality for each graph.
1 1
58. —2.4 42 59. —1z 37
€ b I = B e e e B
~5—4-3-2-1 0 1 2 3 4 5 -5—-4-3-2-1 0 1 2 3 4 5

60. Critical Thinking Fill in the missing reasons to justify each step in solving

A |2x —6]+5<7.
Statements Reasons
1. |2x —~ 6| +5<7 Given
2. |2x — 6] <2 ?
3.2x—6=-2 AND 2x—-6<2 Definition of absolute value
4. 2x =4 AND 2x<8 ?
5. X=2 AND x<4 ?

Solve each proportion. Check your answer. {Lesson 2-7)

x+1_5 2 _ 6 12 _8 +t8_6
1. =~ =% 62. 157 y—=5 63'ﬂm+2—3 - =5 ~%
Describe the solutions of each inequality in words. {Lesson 3-7) '
65, 16 > 8m 66. c+4<11 67. —4<x+2 68. 0=x+7

Solve each compound inequality and graph the solutions. ({esson 3-6}
69. —3<x—-3<«1 70, —3<2x+1<9
71. x—2<—-10Rx~-2>2 72. x+4<30Rx+4=6
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CHAPTER §

Enf

SECTION 3B

Quiz for Lessons 3-4 Through 3-7

34 Solving Two-Step and Multi-Step Inequalities
Solve each inequality and graph the solutions.

1. 2x+3<9 2. 3r—-2>10 3. 721 - 6r
Solve each inequality.
-1 1.2
4. 2(x—3) > -1 5. F0+t5>5
6. 15<5(m—7) 7. 24+ (-6)>0.8p

8. The average of Mindy’s two test scores must be at least 92 to make an A in the class.
Mindy got an 88 on her first test. What scores can she get on her second test to make
an A in the class?

@ 3-5 Solving Inequalities with Variables on Both Sides

Solve each inequality and graph the solutions.

9. 5x<3x+8 10. 6p—-3>9p M. r—-8=3r—12
Solve each inequality.

12. 3(y+6) > 2(y + 4) 13. 4(5-g)=¢

14, 4x < 4(x - 1) 15. 3(1 — x) = —3(x + 2)

16. Phillip has $100 in the bank and deposits $18 per month. Gil has $145 in the bank
and deposits $15 per month. For how many months will Gil have a larger bank
balance than Phillip?

ﬂ -6 Solving Compound Inequalities

Solve each compound inequality and graph the solutions.

17. -2<x+3<9 8. m+2<~-10Rm—-2>6
19. -3=zx-1>2 20. —2>r+20Rr+4<5

21. Itis recommended that a certain medicine be stored in temperatures above 32 °F
and below 70 °E Write a compound inequality to show the acceptable storage
temperatures for this medicine.

3-7 Solving Absolute-Value Inequalities
Solve each inequality and graph the solutions.
22, [x|+9=<12 23. |[x+7]|-15<6 24. 4.5|x| =315

Solve each inequality.
25. [x—2|< 14 26. |x|-92< 57
27. —%—+2{xl>—4 28. 7 +|3x| > 13

29. [li attended a concert. The decibel level of the music averaged 110 decibels but
varied by 22 decibels from the average. Write and solve an absolute-value inequality
to find the decibel range. Graph the solutions.
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3-2 Solving Inequalities by Adding or Subtracting (op. 176-181)

EXAMPLES

Solve each inequality and graph the solutions.
Bmx+6>2

X+6> 2 Since B is added to x,
-6 —6 subtract 6 from both sides.
X > —4
D B B e e R =
-5 -4 ~-3~-2-1 0 1 2 3 4 5
g n—13<3.2
n—13< 3.2 8ince 1.3 is subtracted from x,
+ 1.3 + 1.3 add 1.2 vo both sides.
n < 45
{! ] ! ] { ) ] L | /} } Yo
T i i T T i T i T >
0 051 15 2 25 3 35 4 45 5

[

Solve each inequality and graph the solutions.

18.
20.
22,

24,
26.

27.

r+3<10 1. k—-7<-5
—l<m-+4 . 21 x+23>6.8
w-—3<6.5 23. 4>a-1

1 3
n 157 25. 5>7+v

Tammy wants to run at least 10 miles per week.
So far this week, she ran 4.5 miles. Write and solve
an inequality to determine how many more miles
Tammy must run this week to reach her goal.

Rob has a gift card for $50. So far, he has
selected a shirt that costs $32. Write and solve an
inequality to determine the additional amount
Rob could spend without exceeding the gift

card limit.

3-3 Solving Inequalities by Multiplying or Dividing (op. 182-187)

EXAMPLES

‘B Solve —_’f’—g < 6 and graph the solutions.

Since p is divided by -3,

U 1
—-21 -18 —-15 -12 -9 —6 -3

B Pizzas cost $5.50 each. What are the possible
numbers of pizzas that can be purchased
with $30? '

Let n represent the number of pizzas that can
be purchased.

. f .
$5.50 times nun.aber %0 isatmost $30.
pizzas
5.50 o n < 30
5.50n <30
..5,,,:..59.’?_ < __3_(_). Since v is multiplied by 5.50,
5.50 3.50 divide hoth sides by 5.50.
5
n<b—
11

Only a whole number of pizzas can be
purchased, s0 0, 1, 2, 3, 4, or 5 pizzas can be
purchased.

mmultiply both sides by —3.

wx?»“w\
8 £ et B bl

Solve each inequality and graph the solutions.

28.
29,

30.

31.

32.

33.

34.

39.

=3 > =

3a<15
—-18 < 61

p
Z>2

%xs—m

—-3n< —18

g
*::é’*>6

-2k < 14
!

3
27 < —9h

. —0.4g> -1
. Notebooks cost $1.39 each. What are the possible

numbers of notebooks that can be purchased
with $10?

A senior class is selling lanyards as a fundraiser.
The profit for each lanyard is $0.75. Write and
solve an inequality to determine the number of
lanyards the class must sell to make a profit of at
least $250.
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3-6 Solving Compound Inequalities (op. 204-210)

EXAMPLES

Solve each compound inequality and graph the
solutions.

Since 5 is added fo ¢, subiract
5 from each part 0?’ the
ineguality.

| I
' ' . ,
‘i \p* T T 7 T ¥ T : 1%”&‘{8&;”6}“&
X ' andc< 6.
Q' ! i I, | ] 1} | !
T | T 1 T i f T %“ >
X | Giraph the
] §
D e T e e s s o e L
-10-8~6-4-2 0 2 4 6 8 10
B -24+1> 20Rt+3< 1
+2 +2 —3 =3 Solvethesimple —__\

t> 40R t< —2  inegusiities.’

_ ' i .
e
! i e - 5
‘ ¢ ! L ! : Graphtz 4
DT> gnd L
] i .
: ‘ Graph the
i i N
e e R e L
-5—4-3-2-1 0 1 2 3 4 5

ENERCISES

Solve each compound inequality and graph the
solutions.

63. :54~<t+'6<1*>«@ 64. 8<k—2<5
65. ~—3+ r>‘4OR7 +\1<—1

66. 2> 14355

67. 12>p+7>5

> 68, %<§+9OR1>3—

69. One day, the high temperature was 84 °F and the
Jow temperature was 68 °E Write a compound
- inequality to represent the day’s temperatures.

1/70 The table shows formulas for the recommended

heart rates during exercise for a person who is a
~-years old. Write and solve a compound inequality
to determine the heart rate range for a 16-year-

old person.

Recommended Heart Rate Range
Lower Limit | 0.5 x (220 — a)
Upper Limit | 0.9 x (220 — a)

3-7 Solving Absolute-Value Inequalities (op. 212-217)

EXAMPLES EXERCISES
Solve each inequality and graph the solutions. Solve each inequality and graph the solutions.
® |x|+4<9 |x|:\7<,;;,_} 72. |x+4]>8
|x]+4< 9 o ’
-l _«-«_1§_ Subtract 4 from both sides. 73. 6lx] =24 74. h * 91 +11<20
x| < 5 75. 3|x|=9 76. 4|2x| < 24
- Write as a compour . .
x>-5ANDx <5 Vr{te as a ‘c.am;mund Solve the inequality.
inequality.
‘} \; | ) | | :}\} 77. IX|—54>85 78. l52+xl<73
-7 =5 -3 - 1 3 5 79. |x -7 +10=12 80. 14|x|—15=41
m|x—3|+7=13 1 5
=7 —7  Subtract 7 from hoth sides. 81 |x - 2 tds 2 82. |x + 5'51 —6.4<49

|x-3] = 6
x—3<-6 OR x—3= 6 Solvetheiwe
43 43 +3 +3 inegualities.
X < -3 OR x = 9
ety i
-6—-3 0 3 6 9

83. The water depth for a pool is set to 6 ft, but the
actual depth of the pool may vary by as much as
4 in. Write and solve an absolute-value inequality
to find the range of possible water depths in
inches. Graph the solutions.
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ENTRANCE

FOCUS ON SAT STUDENT-PRODUCED RESPONSES

Ten questions on the SAT require you to enter your answer ina

special grid like the one shown. You do not have to write your o

answer in the boxes at the top of the grid, but doing this may olDRle

help you avoid errors when filling in the grid. The circles must — 00©

be filled in correctly for you to receive credit. DIDIDI®

_ _ Q@@

You cannot enter a zero in the first column of the grid. 6666
This is to encourage you to give a more accurate answer DDB®®
when you need to round. For example, - written as a 6]6]6]©)]
decimal is 0.0625. This should be entered in the grid as ©®C®
063 instead of 0.06 DDDD

You may want to time yourself as you take this practice test. 9®e®

Tt should take you about 9 minutes to complete.

1. Mailing a standard-sized letter in 2005 by 5. For what integer value of x is 2x -9 <5 and

first-class mail cost $0.37 for a letter weighing x—1>42
1 ounce or less and $0.23 for each additional
ounce. How much did it cost, in dollars, to send
a standard-sized letter that weighed 3 ounces?

- 6. What is the minimum value of z that satisfies
the inequality z — 7.3 = 4.1?

2. fp=qg—-2 andg = 9, what is the value of p?

7. To be eligible for financial aid, Alisa must work
at least 15 hours per week in a work-study

3. Give the maximum value of x if program. She wants to spend at least 5 more
12-3(x+1) = %(3 - 5). hours studying than working each week. What

is the minimum number of hours per day

(Monday through Friday) that she must study to

meet this goal and be eligible for financial aid?

4. Give the minimum value of xif2x +y < 7x -9
andy = —3.

8. For all real numbers a and b, define the
operation # as follows:
a#b=2a-b
Given a = 3 and a # b = 1, what is the value of b?
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Read short-response test items carefully. if

you are alfowed to write in the test booklet,
underline or circle the parts of the question that
tell you what your answer must include. Be sure
to explain how you get your answer in complete
sentences.

Read each sample and answer the questions that
follow by using the scoring rubric below.

Scoring Rubric:

2 points: The student demonstrates a
thorough understanding of the concept,
correctly answers the question, and provides
a complete explanation.

1 point: The student correctly answers the
question but does not show all work or does
hot provide an explanation.

1 point: The student makes minor errors
resulting in an incorrect solution but shows
and explains understanding of the concept.

0 points: The student gives a response
__but shows no work or explanation, or the

Sample

student gives no response.

Sample A
short Response Write a real-world situation that

can be modeled by the inequality 255 — 75 = 250.

Solve for s and explain how the value of s relates
to your situation.

Student’s Answer
A painter rents a booth at the county fair

for $75. The artist sells his paintings for
$25 each. If he makes at least $250 in

profit, he can buy a new easel.
The artist has to sell at least 13 paintings.
. What score should the student’s answer

receive? Explain your reasoning.

2. What additional information, if any, should
the student’s answer include in order to
receive full credit?

Short Response How do the solutions of
3s — 10 < 15 — 2s and —34 + 9s < 45 — 9 differ?
How are the solutions alike? Include a graph in

your explanation.

Student’s Answer

Selve. koth inequol Hes.

Bz -0 <15 -8 —34+98% 4s5-9
+As + Q3 —45 =43
B3 -10 415 ~39+53£—9
+10 _+O +39 +34
53 <35 REER
PSPl 58 ¢ a5
5 5 57 5
95<b a%5
Bloe 6\«1-\5\\.3 RN Red afa?\r\.‘. 55
e e
Gt ¥ S
0 5

3. What score should the student’s answer
receive? Explain your reasoning.

4. \What additional information, if any, should
the student’s answer include in order to

receive full credit?

Sample €
Short Response Explain the difference between
the solution of the equation x — 6 = 2x + 9 and -

the solutions of the inequality x — 6 < 2x + 9.

Student’s Answer -

The equation has a solution of x = =15, and

the inequality has a solution of x » —15. The

equation is true only when x equa/s 15,

The imequaih‘y is true for all values greater

than —15.

5. What score should the student’s answer
receive? Explain your reasoning.

6. What additional information, if any, should
the student's answer include in order to

receive full credit?

Test Tackler
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To check your answer, use a different method to
solve the probiem from the one you originally
used. If you made a mistake the first time, you
are unlikely to make the same mistake when you
solve the problem a different way.

10. Which inequality has the same solutions as p < —27

@ p+1<-2
@ p+4a<2
A 2p+1<-4
D 3p<—12
11. What is the greatest integer solution of
5-~3m>11?
@ o
~1
© -2
@ -3

Gridded Response

12. The sum of the measures of any two sides of a
triangle must be greater than the measure of the
third side. What is the greatest possible integer

value for x?
15 X
12

13. After 2 years, the simple interest paid on an
investment of $2500 was $175. What percent was
the interest rate?

14. Amy’s bowling score in her third game was 10
points less than her score in the first game and 5
points more than her score in the second game.
The total points for all three games was no more
than 275. What is the greatest number of points
Amy could have scored in her first game?

15. Trevor needs a 93 on his second quiz to have a
quiz average of 90. What score did Trevor receive
on his first quiz?

16. The radius of a circle can be determined by the
formula r = \/;. What is the length in meters
of the radius of a circle that has an area of
314 square meters? (Use 3,14 for m.)

Short Response

17.

18.

19.

Write 2 different inequalities that have the same
solution as n > 3 such that

a. the first inequality uses the symbol > and
requires addition or subtraction to solve.

b. the second inequality uses the symbol < and
requires multiplication or division to solve.

Alison has twice as many video games as Kyle.
Maurice has 5 more video games than Alison. The
total number of video games is less than 40.

a. Write an inequality to represent this situation.

b. Solve the inequality to determine the greatest
number of video games Maurice could have.
lustify each step in your solution.

Donna’s Deli delivers lunches for $7 per person
plus a $35 delivery fee. Larry’s Lunches delivers
lunches for $11 per person.

a. Write an expression to represent the cost of
x lunches from Donna’s Deli. Write an expression
to represent the cost of ordering x lunches
from Larry’s Lunches.

b. Write an inequality to determine the number
of lunches for which the cost of Larry’s Lunches
is less than the cost of Donna’s Deli.

¢. Solve the inequality and explain what the
answer means. Which restaurant charges less
for an order of 10 lunches?

Extended Response

20,

Aleya has two employment opportunities.
Company A offered her a yearly salary of $31,000.
Company B offered her a similar position with a
yearly salary of $27,000 plus 2.5% commission on
her total sales for the year.

a. Let x represent Aleya’s total sales for the year
at company B. Write an expression to represent
the total income after one year at company B.

b. Use your expression from part a to write an
inequality that could be solved to determine
the amount of sales for which the yearly
income at company A would be greater than
that at company B.

¢. Solve the inequality from part b and explain
the meaning of the solution in relation to
Aleya’s decision to work for company A or
company B.

d. How much more than the salary at company A
would Aleya make after one year at company B
if her total sales for the year were $200,0007?

Cumulative Assessment, Chapters 1-3
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Vocabulary
Match each term on the left with a definition on the right.
. absolute value A. aletter used to represent a value that can change

. algebraic expression  B. the value generated for y

more operations
. output

1
2
3. input C. a group of numbers, symbols, and variables with one or
4
5 . the distance of a number from zero on the number line

. Xx-axis
. the horizontal number line in the coordinate plane

a value substituted for x

Ordered Pairs
Graph each point on the same coordinate plane.
6. (—2,4) 7. (0,-5) 8. (1, -3)
10. (3,-2) 1. (-1, -2) 12. (-1,3)

Function Tables
Generate ordered pairs for each function for x = -2, -1,0, 1, 2.
M, y=-2x-1 5. y=x+1 16.
17.y:-12-x+2 18. y=(x+1)° 19

Solve Multi-Step Equations
Solve each equation. Check your answer.
20. 17x—15=12 21, 74 2t=7

23. 5n—-10=35 24, 3r—14 =7
26, —2.4+ 1.6g=15.6 27. 34 - 2x =12

‘Solve for a Variable
Solve each equation for the indicated variable.
29. A=(twforw 30. V={(whforw . A=bhforh

32, C=2nrforr 33, I=Prtfor P . V= %—Ewh forh
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