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reasoning to solve i3
problems

. the sum of three consecutive even integers

14. one half of the number plus 12
15. thirty-two less than twice the number
16. two greater than 3 times a number

3-5 Solve.
17. 2x + 20 + 33x = 80 + 15x 18. 32x— 1) + 4= x + 25
19. 14p - 10 =8 +2p 20. 4(2x + 1) = 3(x + 13)
Solve.

b_p= T I .
2.8-2=56 2.%+b=3-1

23. 09x — 0.5x =6 24. 032y = 0.3y + 32

Skills & Concepts You Need
for Chapter 4

M+ n+24+n+4

dn+ 12

.2n — 32
16.3n + 2
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AINUTES
lank with <, >, or = to
ratement true.

2<3

5>=4

3> -1
_ 10

)
4 -7< -4

H the Mathematics

ions of Inequalities

hat there can be infinitely
[ions for an inequality.

tions
tement 0 = 0 true? Yes
tement 0 = 0 true? Yes

stement —1 =1 true? No
stement 1 =1 true? No

ard Examples
mine whether each number is a

onofx =17.

es, because 3 = 7 is true.
Yes, because —2 = 7 is true.
lo, because 9 = 7 is false.
‘es, because 7 = 7 is true.

aphing Inequalities

»ard Examples

)h x > 5onthe number line.

0 5

solution is all points to the right
Note that 5 is not included.

phx=-1o0n the number line.

o

» solution is all points to the left of

Note that —11s included.

Chapter 4 1 nequalities

E g gind-=i :
81 A

| 7 whethera number -
is a solution of an
inequality

VTO graph inequalities
on the number line

... And Why

To understand statements
of inequality

hs\l’.‘yb
Ao P
gD

172 Chapter 4 [nequalities

Try This
a. (1) Yes
(2) Yes
(3) Yes
(4) No
(5) No
b. (1) Yes
(2) No
(3) No
(4) Yes
(5) No
€.

oo(;§

the relationship be

B Motorized vehicles m

and > (is greater t

—

CA 1.0: Use arithmetic properties of integers.

T
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Math in Action i
T‘he phrases italicized below are statements of inequality. An inequality lell : N
y tells 2

tween two numbers or expressions.

ust be able to maintain a speed greater than or equal '

to 35 miles per hour 1o travel on most freeways.

B Most elevators can carry a load less than or equal to 2000 pounds. 1
-

Solutions of | ‘
Obijective: Determine whether a given number is a solution of !
an inequality. 3 H
: '
In Chapter Two you learned the meaning of the symbols < (is less than) E B |

han). We now include the symbols = and =.

We read < as “is less than or equal to.”
We read = as “is greater than or equal to.”

Mathematical sentences containing <, >, =, 0r = are called inequalitie ;.__

A solution of an inequality is any number that makes the inequality true. 3

m Determine whether each number is a solution of x =53

5 Yes,Sisa solution because 5 = 51s true.
12 Yes, 12isa solution because 12 = 5 is true.
No,—7isnota solution because —7 = 5is not true.

=7
TI‘}’ This Determine whether the given number is a solution of the
inequality.
ax<3 @M2 (2) 0 (3) -5 (4) 15 (5) 3
bh.x=6 (1)6 (2)0 (3) 4 (4) 25 (5) —6

Objective: Graph inequalities on the number line.

A graph of an inequality in one variable is a picture of its solution set o0

number line.

d. 5.a. No b. No
bt et c. Yes d. No
-5 0 6.a. Yes b. No
Exercises ¢. Yes d. Yes
7.a. Yes b. Yes
1.a. No b. No c. Yes d. No
c. No d. Yes g.a. Yes b. Yes
2.a. Yes b. No c. No d. Yes
c. Yes d. Yes
3.a. No b. No
c. Yes d. Yes
4.a. Yes b. Yes
c. Yes d. No



m Graph x < 2 on a number line.

The solutions of x < 2 are all numbers less than 2. They are shown by shading
all points to the left of 2 on a number line.

P . | ST R— p— e
- T — T =

-4 -3 -2 -1 0 1

o P

Note that 2 is not a solution. We indicate this by an open circle at 2. The red
arrow indicates that all points to the left of 2 are solutions of the inequality.

(U REER  Graph x = —3 on a number line.

The solutions of x = —3 are —3 and all points to the right of —3.

S —

4 -3 -2 -1 0 1 2

Note that —3 is a solution. We indicate this by a closed circle at —3. The red
arrow indicates that all points to the right are also solutions of the inequality.

Teach the Mathematics (con

Use Teaching Transparencies T14 an
to illustrate graphs of inequalities.

LESSON ENRICHMENT

True or false. Assume that x, i and
rational numbers,
a.x < x False
b.If x < ythenx = y. True
c. If x < y, then there is some z sucl
x<zandz <y.
True. This says there is some z bef
xand y.
d. For any x, there is a y such that y
True. This says that there is alwe
bigger number y.

3. PRACTICE/ASSESS

LESSON QuiZ
Determine whether each given nun

a solution of the inequality.
l.y=4 a. 4 b.0 c 8

Yes, yes, no
2a>-1 a.5 b.0 c -1
Yes, yes, no
Graph on a number line.
iC 5D gl
B s s s o g et
0 3
4.z= =2
1 L L L 1 1 L 1 1 |
1 T { S | i ¢ T
2 0

Assignment Guide

To provide flexible scheduling, t
lesson can be split into parts.
WV Core 1-8, 21-24
Extension 32
¥ Core 9-20, 25-31
Extension 33-36

Use Mixed Review to maintain sk

Try This Graph on a number line.
ex <8 diy=—5
J'Z'-"""a%
= o Extra Help
e On the Web
Look for worked-out
A examples at the Prentice
Mental Math Determine whether the given number is a solution of the Hall Web:ti' i
reaniile www.phschool.com
Lx>4 a. 4 b. 0 c.—4 d 6
2.y<5 a. ( b 5 =] di;  ~5
Jx=6 a. —6 b. 0 e 6 d. 8
4 x<10 a 4 b. —10 ¢ 0 d 11 Answvb
S.x<-8 a 0 b. -8 c.—9 di: —7F
6.x=0 a 2 b. -3 e 0 d. 3 on )QQDQ_
Ty=-5 a 0 b. —4 =5 d. -6 qL
8.y=-1 a-1 b. —% e 0 d.—0.5 gt \
Graph on a number line.
9. x<5 10. y <0 11. ¢t < -3 12. h< -5
B.y>6 14. m >4 15. k= —4 16. n = -2
1. x=5 18. g =8 19. b= -3 20. c = -1
4-1  Inequalities and Their Graphs 173
Exercises 13: 17.
9 — ; i o fot—t ; ]
et R, S 0 6 0 5
0 5 14. 18
10 o f = ' ooy T e s
L 1y 14 I 0 4 (1] 8
T T TN I I I ] I T
0 15. 19.
1 =} =1 oo =t —— f
i | — | 4 0 -3 0
-3 0 16. 20
12, ot — e T pi—1— ; f
B — 2 8 9
5 0

1

Inequalities and Their Graphs



B 5
Classily each statement as true or [alse.

2 =1 i i | 2| =g
21. fa "5} 22. —1 = 23- | _'1{]_ =4 24. —[)hl — tJ4

25. Write an inequality for the sign at the left.

Write the inequality shown by each graph.

26 ; I B m ey p L B o e s e e 4
z -5 0 5
B o 5 poi
. -5 0 5
= -5 0 5
See Exercise 2 29. e e —+— T
2 it -5 0 5
| 1 L 1 1 1 1 1 1 1 * N L " L 4
1 I T ] ] 1 I 1 T T g T i ; T T T T T
30. & A 5
L L i ——— ) =l . . W Ba— - - L L F—Y 1 | L |
3]' ¥ T i e T 1 T T T 1 T 1 T T T | . 1 1
-5 0 5 ]
s E

32. Critical Thinking The solutions to |x| = 5 are the same distance
from 0. What can you say about the solutions to |x — 2| = 57

Chailenge
Graph on a number line.
33. all values of x such that x < 3 and x > —1 4

34, all valuesof xsuchthatx =4 and x = |

35, all values of xsuchthat x > 2and x < 5

|
36. all values of x such that | x| = 4
3m -1 38.5x— 2x+7)=2 |
= 3.75y + 39 40. 16 — 2w = 10w — 2 — 6w
la | = | —9| 43. I);| = —§ 1.5, 3-6, 3-8
Write an equation to solve. .
44. The perimeter of a rectangle is 30 in. The length is 5 in. greater than the
width. Find the dimensions.
45. Maury bought concert tickets at the Ticket Outlet. He paid $12 for each
ticket, plus a $5 service charge for the whole set of tickets. The total cost
was $77. How many tickets did he buy? -7/
174 Chapter4 Inequalities
1
Exercises 32. The solutions to |x — 2 5 Mixed Review
21.°T are symmetrically located |
; : : 76
22.T about 2. 38.3
23:F 33. 39. 12
24. b= 40,3
251 10 3 41, +15
26. x = . 34, No points meet requirements. 42, +9
27, x = =2 35. 43. No solution
28.x < 4 e ot ety | 4 44.5in., 10 in.
29.x <0 0 2 5 45, 6 tickets
30.x=3
36.
=7 : v i
I I L4
4 0 4

Chapter 4 Inequalities
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e Extra Help b 4-2 Exercises

S5 On the Web

bor¥

Look for worked-out '
examples at the Prentice A ) .
Hall Web site. Solve each inequality and graph the solution.
www.phschool.com 1. x+7>2 2. x+6>3
Jy+5>8 4 y+7>9
5. x4+ 8=-10 6. x+9=-12
7T.a+12<6 8.a+20<38
9. x-7=9 0. x—~3=14
1L ¥ =62 12.x-9>4
13 y—7>-12 4. y—10> 16
15. 4m —3m <2 16, 2x+ 3 —x>5
Solve.
17. 3x = 2x+ 9 <6 18. -2y +3y +10=<8§
N 19. 5n — 6 — 4n < -2 20, —5x +6x —8< -9
Ixercises : 2L 3y +4-2y= -7 22. 4 —3a + 5= -8
e ; 1 1= o)
1-“ "'I_S . 23. .*‘?I"-‘%Ei 24, y-rjEE
R e e e s e e e
=5 0 Lo, 1 i 1
25.1-—§>4 zﬁ.b_g)z_
2oX > =3
B ama e . S | 2 5
== _‘éf 3 2. ¢+ 5 =15 28.3+026
3.y>3 29. @E=HETEE Which number is not a solution of t — 5 < 17
e e S L A, =5 B. 1 C.6 D. 10
0 3
B
fyog Solve.
Dt
0 2 30. 3(r+2)—-2r<4 3L 40r+5) -3r=7
5.x= -18 2.3a+6~-2a=-19 3. -5=3m-10-2m
R S 3. 4(x+3)—3x>4 35. 5(y —2) —4(y - 1) <0
-19 —18 36. —6(a+2)+Ta=-12 3. —2a-3)+3a+2) <4
6.x = =21 . Use the first inequality to find the unknown number or expression in the
e e R ~ second inequality.
- -2
& =2 3. y+2+3y>9 39, 2 +4-bs-2
7.a< -6 y+3y>7? a2—-b=7
'l.'_%):;!l:é!.'l 0. m+n—4=n 4. p+g+z= -2
m-=—4=17°7 D=1
8.a < —12 !
cddse s o b 4 S 42, a+b<2a-4 B.x—y>T+y
-18 —12 b<7? X292
9.x = 16 178 Chapter4 Inequalities
e et —|— .
15 16 :
x=17 14.y > -6 2.y=-1 3M.r=-13
T e L B e S S ] 22ia-=-=13 32.a= —-25
16 17 -6 0 =
23.m~_‘--}i gi:}, —58
x> 8 15.m < 2 = G
A S S W o S OV MU A -
0 8 2 o .8 =
; 2.x>1 37.a < -8
2.x>13 16.x > 2 26.b >3 38.7
I B e R i e o o 39.-6
13 14 0 2 2l.c= -3 40.0
S ag 17.x = -3 8.a=] 41.-2 - g
D 18.y= -2 29.D 42.2 - 4
=5 ] 19.n < 4 30.r < -2 43.7 + 2y
20. % < =1

'8 Chapter4 Inequalities




44. Error Analysis
t < 11. What error did the student make?

A student solved r + 6 < 5 and got the solution

45. Critical Thinking  Give two different inequalities that each have
x = —35 as a statement of all solutions.

Chalienge

Determine whether the following statements are true or false.
46. x +c<y+ dwhenx < yande <d.

47, x —c¢>y—dwhenx > yand ¢ > d.

48
49, If v is an integer, write a statement equivalent to y < 5 using
50. Mathematical Reasoning Does the transitive property hold

for =? Does it hold for =? Explain.

IV

If x is an integer, write a statement equivalent to x > 5 using

I

51. Other inequality symbols include %, which means “is not greater than,”
<, “is not less than,” and #. “is not equal to.” Write statements equivalent

to each of the following using >, <, =, =, or =.

a. xF 5 b. x £ =3 € X# —3

d. x <y . € x b=y £, —x#y
[ Mixed Review

. 3 ) £
Solve each proportion.  52. ’;-; =g 53, ;—?i = % 54, g = 'f; 3-0
Solve. 55. —84x=4  56. —3 =9c 57. |¢] —4 =21
5 g ) o~

58.3-|ml =1 59 % + %m = -f:-\:;m - %i 60. 5+ |y| =8 32363

1-6, 3-4
62. A certain cruise ship must have 1 lifeboat for every 16 passengers. How
many lifeboats are needed to accommodate 144 passengers?  i-//

61. Write an algebraic expression for 3 more than twice a number.

63. A certain mixed-nut snack uses 6 oz of peanuts for every 4 oz of almonds
and cashews. How many ounces of peanuts are needed for a 28 oz mix of
almonds and cashews? -7/

<> Connections: Geometry

In the figure at the right, the measure of angle 1

is x (m£1 = x) and the measure of angle 2 is (

4x 4+ 6 (m£2 = 4x + 6). The sum of the measures

of angles 1 and 2 is less than 90°, What are three M
possible measures for angles 1 and 2? L

4-2
L
44. The student subtracted 6 from Cox<=32 or x>33
the left side, but added 6 to " . .
; the right side. s M=
i 45, Answers may vary. Example: f' X f'___y )
X+7=2,2—-6=-16 s e
L2 46. True ’ .
: E-_; 47. False Mixed Review
- 48.x = 6 52.6
LR 49.y = 4 53.9
E B 50. Yes,ifa > band b > ¢,a > ¢; oD
Yes,ifa=hbhandb=ca=-c SLY —2‘1
5l.a,. x=5
o 56. 3
RS 57. +25

The Addition Property of Inequalities

Suppose peanuts cost
$2.50/Ib, almonds cost $5.60/Ib,
and cashews cost $7.60/1b. A
1-lb mixture has & oz of peanuts,
4 oz of aimonds, and 4 oz of
cashews. How much should the
1-lb mixture cost?

179

58. =2

59.5

60. =12

61. 2x + 3

62. 9 lifeboats

63. 42 oz of peanuts
Photo Caption
$4.55

Connections: Geometry
Answers may vary. Possible answers

arem<£1=16,m:~L2 70;
ms1 =15 m<sL2 = 66
mst =10, msL2 =46

4-2

3. PRACTICE/ASSESS

LESSON Quiz

Solve and graph the solution set.
T +3:-<8

x<5
I s e e e 2 S e
0 B
2.z-4=3
Z=7
ot e ————+
0 7
Solve.
3.6m—7-5m=3
m= 10
; |
4y*§£—-6‘
y=-3

Assignment Guide

WV Core 1-44, 48, 49
Extension 45-47, 50, 51

Use Mixed Review to maintain sk

The Addition Property of Inequalities



l!lte,.

l’ﬂ
~7q > —14 % El xira Hefp
b 5 -3
] <2 "2 On the Web
) . | | \ Look for worked-out
Yo U examples at the Prentice

Hall Web site.
www.phschool.com

Assignment Guide

¥ Core 1-43
Extension 44-46

Use Mixed Review to maintain skills.

Page 658-663

4

arcises
5. See Additional Answers for graphs.
G |
¢ =4
v=29
x> 24 tnte,,
> 12 NG

7 g}% o Self-Test

\
E 2.® On the Web
17 Check your progress. Look

= for a self-test at the
Prentice Hall Web site.
www.phschool.com

182  Chapterd [Inequalities
4 4 28.x =20
2 =
y By 29.x > -]2;
4 ;
[ ¢ 30.y > -253
=3
;= -4
- 43
R R2.x=7%
¥ < —60 T
il 33.y:> —5;
i 34. The student forgot to reverse
/=5 the inequality symbol when
f=2 multiplying both sides by a

negative number.

Chapter 4  Inequalities

A

Solve each inequality and graph the solution.

1. Sx<35 2. 8x =32 3. 9y =81

4. 10x > 240 5. 6y>T72 6. 9x = 63

7. Tx<< 13 8. 8y <17 9. 4y =15

10. 3y =19 11. 6y =3 12, 14x =4

13. 7y = 21 4. 6x = —18 15. 12x < =36
Solve.

16. 16y < —64 17. 5y = -2 18. 7x = —4

19. -2x =12 20, =3y =15 2. -4y =16
22, -7y =121 23. —by > 360 24. —9x > 540
25, —12x< =24 26. —14y < —-70 27. =18y = -36
28. —20x = —400 29, =2x2 =17 30. =5y <—23
31, —8y=-31 32. —7x = —43 33 -3y <}
34. Error Analysis A student wrote that the solution of —2x = 20 was

x = —10. What error did the student make?

B

Solve.
35. —7x = —63 36. —3y = -3 37. —8x <405
8. -3x=-1 39. Sx+6xr<-33  40. —12 > 2y — 6y

41. 0 > —5r + 10¢
44, Critical T

42. 4= -9n +

Solve 3x > 4x.

43. 4m —9m= —12 - §

hinking

Challenge

Mathematical Reasoning Determine whether each statement is true
or false. If it is false, give a counterexample.
45' 46. l{

2 % B .
X7 = y"whenx > y. Y when x < yand z # 0.

»~

ixed Rewview

Determine whether the given number is a solution of the inequality.

47. —4x>9 a. 10 b. 6 Gl d. 0 e. —5 41
Simplify. 48. 4m + 2m — m 49. Tx + 5 + 4x
50. 6(y + 4y) + 3y SL3(2x—4) +2x + 12 1527
Evaluate fora = 2,b = 3,¢c = 4. 52 a(b* + ¢) 53. ¢c(2a— 3b) -1,27
35.x = 0.9 46. False; 6 < 10 but - > 19
_ 9
W= Mixed Review
37. x —5.0625 A7 N
38. x = 1 b. No
6
39.x < -3 G Yes
40.y > 3 d. No
4.t<0 €. Yes
48.5m
42.n= -] 49. 11x + 5
43.m = 4 50. 33y
44. % < 0 51.8x
45. False; —2 > -3 but4 < 9 52.26
53. -20
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Teach the Mathematics {(continued) gg?"'g s Extra Hel ) P o
T g ey mNercises
F7 —x+1<2x+ 4 ".I;_'dﬂ.,ﬁ"' On the Web _
X +8<2x+4 Look for worked-out
F8-8<2x+4-8 examples at the Prentice A
~Tx < 2x — 4 Hall Web site. Solve.
T Do Dog— 2r—A4 www.phschool.com 1. 4 + 3x <28 2.5+ 4y <37
S 3.3x-5=13 4.5y -9=21
rL._ —9x) > .L( 4) 5. 13x —7< —46 6. 8y —4< —52
x>4 T SE+ 3==7 8. 7y +4=-10
i 9. 4 —3y>13 10. 6 — 8x > 22
11. 3 - 9x < 30 12. 5 — Ty <40
1 . 3—6y>23 . 8 —2y> 14
ACTICE/ASSESS i 6y h yedy
15. 4x +2 ~-3x =9 16. 15x +3 — 14x =7
Quiz 17. B~ =g >—3 18. 9x + 8 — Bx > =5
x> 19 19. 6 — 4y >4 — 3y 20. 7—-8y>=5—-"Ty
1 7 285 = 9y =2 —8y 22. 6 — 13y =4 — 12y
i2 * 23. 19— 7y — 3y <39 24, 18 — 6y — 9y <63
12
2 25. 21 — 8y <6y + 49 26, 3% = 12%<dx+97
7 — 27. 14 -5y —2y=-19 28. 17— 6y — Ty = —13
'_";- z =
47 =27+ 3+ 7 29. 27 — 11x > 14x — 18 30. 42 — 13y > 15y — 19
1z =2z +10 31 B GIE8 Which inequality has the same solutions as
2z =2z =224+ 10 3 ey
2z = 10 : o
G A, 2x+4>8 Bix 43 =235 C.4x <6x + 4
LR D.9+4x=1 E. None of them
F=h
= 2w + 13 B
- 2> 13 Solve.
9w > 13 - . e = 2
13 32. 5(12 = 3t) = 15(¢t + 4) 33, 60— SY <= B(7—i2z)
W= 34. 405 — y) + y>4dy — 02 35. 3+ 3(0.6 + y) > 2y + 6.6
we -3 x_ 5 2 _x.4
g 6. £-2<1 3 t-E<sk
38 2+1=2 39. 3% = 15
=z _ 3 e ; s
bt e 4. F-%+2>3-4 a1 -x>5+%
e 1-59 42, 02y +21 =12y + 03 43. 03b + 54=—-b + 0.2
tereian60-63 44. 02030 + a) <5 45. 03(10 + 2y) =9
Viixed Review to maintain skills. 46. é(:-, +6) =042 + z) 47. %(: +5)=02(3 +1)
8. Yc+3)-Lc-2)>0 49. 3(2d + 1) + 2(d - 3) <0
50. 0.3[4(x — 2) + x] < 0.3x 51. 0.4[2(w + 3) — 5w] < 0.6
184 Chapter4 [Inequalities _
Exercises 14.y < -3 28,y = ?_ﬂ 38.y= -3
1 15.0= 7 . 39.x= -25
2.y <8 16.x = 4 29. x < i 40, x> 8
3.x=6 17.x > -10 & e E
ay=6 18.x > ~13 30.y < 3 410 < B 1
Sixic =8 19.y < 2 31.C . "
! 42.18 = E
6.y < —6 20.y < 2 32. t=0 ot 4 ’
Tz 2 21. y = 23 _B5 : _ ¢
8. y=—2 2.y =2 33.2<7; 44, a x 5
9.y < -3 2.y > -2 il 45.y = 10
Y= 2 S 4.y <55 46.2 = z
10.x < =2 24,y > =3 5
11.x> -3 25.y > -2 3.y >18 47.t= -1 1
il D6 ek 36.x=9 : E
12.y > =5 - X : 48.¢c > —13 :
10 33 e >2 T
3.y < - X .y=%

“hapter 4 Inequalities




Mathematical Reasoning

solution.
52. 8+ 3x —Tx=32
a. 8 —dx =32
h. 8+8—-4x=32-8
-4y =24
(I _l(_4‘,}< ___1..'J_-_1,
A d(=dx) =—2-2
e. =0
53. 11 — 6y < —34 + 9y
a. 11 — 6y +6y<—34+9y+6y
b. 11 < —34 + 15y
(o4 34 + 11 <34 — 34 + 15y
d. 45 < 15y
Ll el 15y
e. 75 45 <135 15}
f. 3<y
54, 3(m — 8) = 4(m + 4)
a. Im—24=4m + 16

b.3m—24+24=4m + 16 + 24

c 3m=4m + 40
d. —4dm + 3Im = —4m + 4m + 40
e —m = 40
f. —1(=m)=—1-40
g. m= —40
2z g = Loes 2
a3, ﬁ TE g
. r 1N 2
s 12(§-1)=12(3)
b 12(§) - 12(g) = 12(3)
& 3xr—~2=8
d. 3y =242=8+2
e. 3xr=10
I L3x) =100
)
. x=
R4 49.d < 3
, 50, x < 2
: 51.w > 1.5
52, a. Simplifying
b. Using the addition property
¢. Simplifying
d. Using the multiplication
property
e. Simplifying
53.a. Using the addition
property
b. Simplifying
¢. Using the addition

property

Give a reason that justifies each step in the

4-4  Using the Properiies Together

Simplifying

Using the multiplication
property

Simplifying

. Using the distributive

property

. Using the addition

property

Simplifying

Using the addition
property

Simplifying

Using the multiplication
property

55.

€

185

g. Simplifying

a. Using the multiplication
property

b. Using the distributive

property

Simplifying

d. Using the addition

property

Simplifying

Using the multiplication

property

g. Simplifying

L

o
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Determine whether cach inequality is sometimes, always, or never true for 1
any value of the variable.
56. w +3=w—4 57. 2t<= 5t 58. x> x ;
|
59, Error Analysis A student solved the inequality 4x + 9 < Tx — 1 4 i
shown below. |
a4
dx+9<Tx -1 i
8 < 3x |
o
et

What error did the student make?

60. Critical Thinking Solvel(5x + 5) < 1(5x — 30) and describe its
positive solutions.

Challenge

Solve for x.

6L —(x +5)=4a~5 62. 3(2x + 2b) > }(21 + 3b)
63. —6(x +3)=-9(y + 2) 64. y<ax + b
> 65. 6x +3>Tx — ¢ 66. 8 — 0.5x < w + 6.7

67. Mathematical Reasoning 1f x = yand —x = —y, what can we
conclude about x and y?

68. If0 < x < 1, then which of the following is true, 2 < xorx < x%

69. If —1 < x < 0, then which of the following is true, ¥* < |x| or x| < 22

Evaluate form = 6. 70, m(m + 2) 71. 0.5(m)

72. (m + 3)(m — 4) BoomP—m—12 I

Solve. 74. 9y =3y — 45 75. 3z + 45 < 36

76. —2.05n = —-9.02 77. 2x =3x — 4 33,3536

Write each as a percent. 78, {—: 9. %: 80. % 81. '}2 82. 1_1—8 3-10

83. Let M be Michele's age. Nicole is 2 years younger than Michele. Write an
expression for Nicole's age.

84. Let s be the total amount Heidi spent for scarves. Each of the 4 scarves
that she bought cost the same. Write an expression for the cost of each
scarf,

85. Let L be the amount Lewis earns. Harry earns three times as much as
Lewis. Write an expression for the amount Harry earns. /-0

186 Chapter4 Inequalities

60. x - 15. There are no 69. x7 < |x| 79.180%
positive solutions. s,
61.x= —4a Mixed Review 80. 500%
62X >3 70. 438 81.60%
o3y F153
o 72.18 82. 450%
=l , 73.18
x> a>0 83.M -2
Kercises o 8 T4 =15 s
5. Never D Ty 75 Z<=3 84.;
7. Sometimes B ) 76.4.4 85. 3L
3. Sometimes 63. x<1 77.4

66. x 2w+ 2.6
67.x =yandx =y, 50 x =y
68. -

3. In the second line the student added
1 to the right side, but subtracted 1
from the left side.

78.75%

86 Chapter4 [nequalities




1e medium-size box of dog food weighs 1 1b more than the small size. The
rge size weighs 2 Ib more than the small size. If the total weight of the three
Jxes is at most 30 Ib, what is the most a small box could weigh?

UNDERSTAND the problem
Question:  What is the most the small box could weigh?
Data:  Medium box weighs 1 Ib more than the small;
Jarge box weighs 2 Ib more than the small;
total weight of the three boxes is at most 30 Ib.
Develop and carry out a PLAN

Let s = the maximum weight of the small box.
s + 1 = the maximum weight of the medium box.
s + 2 = the maximum weight of the large box.

s+(s+1)+(s+2) =30 The total weight of the 3 boxes is 30 Ib
or less.

L
',_

L

I

= 30 Simplifying
=27 Adding —2 to both sides

§=9 Multiplying both sides by ‘

§ Find the ANSWER and CHECK

The small box can weigh at most 9 Ib. We know that 3 % 10 = 30, so we can
estimate that each box should weigh about 10 Ib. The answer is reasonable.

Try This

Each student agreed to sell at least 50 seed packages for a school project.
Yesterday one student sold 22 packages, and today this student sold 18.
How many more packages does the student need to sell to reach the goal
of 50 packages?

™

¢. In an algebra course you must get a total of at least 360 points on four tests
for a grade of A. You get 85,89, and 92 on the first three tests. What score
on the last test will give you an A?

h. The sum of two consecutive integers is less than 35. What is the greatest
possible pair?

nte,,

L "':"’.N(

"= o Extra Help
. _ =@ On the Web
A Look for worked-out
examples at the Prentice

Hall Web site.
www.phschool.com

4-5 Exercises

v
LS

Translate to an inequality.
1, 3is less than a number y. a 5.1; is greater than a number k.

3. A number £ is at least 4%, 4. A number j is at most 2.

4-5 Using Inequalities 189

Try This
f.p = 10; at least 10 packages

g.5 = 94; at least 94 points
h.16, 17

Exercises
Ly>3

2. k<5

1
2

3. h=4
4. j=2

3
6

3. PRACTICE/ASSESS

LESSON QUIZ

Write an expression for each statement.

1. x is greater than 3.

X >3

2. The number x is as least as great as tt
number y.
x=y

3. Twice the number n, plus 1, is greatel
than 7.
2n +1'=7

Solve,

4. The sum of two integers is greater
than 20. The second number is three
times as large as the first number. Fin
the range of the first number.

Let n be the first number. The seconc
number is 3n. The sum of the numbe
is greater than 20.

n+ 3n>20
4n = 20
n=>5

Assignment Guide

To provide flexible scheduling, this
lesson can be split into parts.
¥ Core 1-14
Extension 26, 27
% Core 15-25
Extension 28-30

Use Mixed Review to maintain skills.

4-5  Using Inequalities
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190 Chapter 4

Exercises

5. x=0

6. x—7<5
oo =219
8. 2x> 12
9. 5= 6

10. £ +3 <9

11, 2x — 4 =18
12. 2x+ 4 < =X

13. 3x + 2 = 11
14. 5 -5=15
15. 97 .

Inequalities

5, A number is greater than or equal to 0.
6. 7 less than a number is less than 5.
7. 2 more than a number is greater than 9.

8

9. Half a number is less than or equal to 6.

Twice a number is greater than 12.

10. 3 more than one third of a number is less than 9.

11. 18 is greater than or equal to 4 less than twice a number.

12. 4 more than twice a number is less than the opposite of the number.
13. 2 more than the quantity 3 times a number is at most 11.

14. 5 less than a third of a number is at most 15.

Solve.

15. Your quiz grades are 73,75, 89, and 91. What is the lowest grade you can
obtain on the last quiz and still achieve an average of at least 85?

16

The sum of three consecutive odd integers is less than 100. What are the

greatest possible values of these integers?

17. Find the greatest possible pair of integers such that one integer is twice
the other and their sum is less than 30.

18. The sum of two integers is greater than 12. One integer is ten less than
twice the other. What are the least values of the integers?

19. Find all sets of four consecutive even whole numbers whose sum is less
than 35.

20. Find the length of the base of a triangle when one side 1s 2 cm shorter
than the base and the other side is 3 cm longer than the base. The
perimeter is greater than 19 cm.

21. Armando and Drew do volunteer work at an animal shelter. Drew

worked 3 more hours than Armando, and together they worked more

than 27 hours. What is the least number of hours each worked?

[
=]

. Mrs. Hays has promised her two teenagers that they may go to a concert
if together they save more than $25.00 of their spending money. The older
teenager agrees to save twice as much as the younger. How much must
each save?

B

Solve.

23. The length of a rectangle is 26 cm. What width will make the perimeter
greater than 80 cm?

24. The width of a rectangle is 8 cm. What length will make the area at least
150 cm*?

25. The height of a triangle is 20 cm. What length base will make the area
greater than 40 cm=?

16. 31, 33, 35

17.9, 18

18.8, 6

19.0,2,4,6;2,4,6,8;4,6,8, 10

20. b > 6 cm; the base is longer
than 6 cm.

21. A > 12, D > 15; Armando
worked more than 12 hours,
and Drew worked more than
15 hours.

22.5$16.68; $8.34

23.w > 14 cm

24.1 = 18.75cm

25.b = 4am

%




ranslate to an inequality and solve.

6. Half of a number is at least —8.
7. 7 less than a third of a number is less than 12.
8. Critical Thinking A painter can be paid in two ways.

Plan A: $500 plus $19 per hour
Plan B: $24 per hour

Suppose the job takes n hours. For what values of n is Plan A better for
the painter than Plan B?

“hallenge

19, You have 5 sections of chain and each section has 3 links. The cost to have
a link cut is 10¢. The cost to have a link welded is 20¢. How can you join
the sections together for less than $17?

i0. The Wilsons are remodeling their bathroom. A new vanity and sink will
cost $151, the mirror and lights will cost $§179.75, and a new tub with the
vinyl behind it will cost $191. The plumber will install everything and will
charge a certain percent of the total cost of the material for his labor.
What is the greatest percent the Wilsons can afford to pay to keep the
total for material and labor less than $1000?

Mixed Review

Fvaluate for n = % 31.n - 32, (%)H 33. 2 —n [-1,2425

[SS]LF]

Solve. ‘34, 4(c+3)=14c—3 35 9y+16=3 -4y
36, 9—=2x <==11 37. lda+ 3 =154+ 7 3544

Compare the boxed quantity in column A with the boxed
quantity in column B. Choose the best answer.  2-4, 3-2

A. The quantity in column A is greater.

B. The quantity in column B is greater.

C. The two quantities are equal.

D. The relationship cannot be determined with the information supplied.

columnA | column B column A | columnB
|

B[ 3x—2 ||[[ 3x+7 | 30.[ —2x+1 ||[ 7x+1 |

|
40. the [ | the 41. Ih,(i:OIm:;iml lhclsolu}inn|
‘ solution of H solution of oIy =13 ] of§g = 15
| 4x=25 |||-3z=-18 '
e Jd 1
4-5 Using Inequalities
Exercises Mixed Review
26. x = —16 5
27. x < 57 31. - &
28.n < 100 32 8
29. Cut all three links of one "=

section (30¢). Use each linkto 33, —.L

join the remaining 4 sections, i

requiring 3 welds (60¢). The ~ 34.3

total cost will be 90¢. 35, =4

30. 91.66% 36. x > 10

37. a= -4
38. B -
39. D
40. A
41, B

191
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Key Terms

addition property of inequalities
(p. 175)
conclusion (p. 192)
conditional statement (p. 192)
converse (p. 192)
graph (p. 172)
hypothesis (p. 192)
inequality (p. 172)
muitiplication property
of inequalities (p. 180)

196 Chapterd [nequalities

Chapter 4 Wrap Up 4,
1.a. Yes - l N ! ! e
b. Yes 0 5
C. Yes 5.
d. No —_—— o
2.a. Yes ] s
b. No g 0
c. Yes 6.y> -2
d. Yes I e e e R B o b
-2 0
“ 7.h = ?L
== Ottt B S S e e ST
10 S

196 Chapter 4 Inequalities

B> Chapter Wrap Up

41

A sentence containing <, >, <, or = is an inequality. A solution of an
inequality is any number that makes the inequality true when that number js
substituted for the variable.
Determine whether the given number is a solution of the inequality.

1. y=4 a3 b. 0 e =2 d. 8

2. x>=12 a.6 b, —18 c. 0 d. 18
A graph of an inequality is a diagram of all its solutions on a number line. A
closed circle indicates that the end point is part of the solution, and an open
circle indicates that the end point is not part of the solution.
Graph on a number line.

3 x>l 4. x =5 Bt S5

4-2

The addition property of inequalities states that if we add the same number
both sides of an inequality, we get another inequality with the same solutions.

Solve and graph the solution.

6. y+5>3 7.b-1=2 8. 4a+6—-3a<12
Solve.

9 4x+6-3x>2 10.a+3=2 11, —4y + S5y —8=12
4.3

The multiplication property of inequalities states that if we multiply both
sides of an inequality by a positive number, we get another inequality with th
same solutions. If, however, we multiply both sides of an inequality by a
negative number, we must reverse the inequality symbol.

Solve and graph the solution.

12. 5x <25 13. —3b =21 14. -2y >3

4-4

The addition and multiplication properties are often used together in solving
inequalities. The addition property is usually used first.

Solve.
15, 3y +4 <25 16. 4a + 9 =2a — 4 17. 14 — 8x < 6x + 36
18. 7—6y>3y—20 19.6—-5y>3—4y 20. 15a +3 — 12a= 14
8.a<686
ot T = D : T :
0 (7]
9. x 4 >
10.a =1 Sy<?
s s A
M.y =20 16.a = 2
e e 11
12”{. .J e oo s 17.x > —%
—— T T T T T t S
0 5 18.y<3
13. b= -7 19.y < 3
2= R ||] A 20.a = 1_-,}




F'('(y

Some problems can be solved by translating to an inequality and solving the

inequality. Use the Problem-Solving Guidelines to help you.

Solve.

21. Alicia weighs 60 Ib less than her father. Their combined weights total
300 Ib at most. What is the most Alicia could weigh?

22. Heather received grades of 80, 75, and 86 on three algebra tests. What
must her grade be on the next test if her average for the four tests is to be
at least 827

23. The sum of three consecutive even integers is less than or equal to 42.
Find the largest set of these numbers.

24. Find all sets of four consecutive odd whole numbers whose sum is less
than 38.

1. Determine whether each number is a solution of b = —3.

a 0 b. -3 G =5 d. 6
2. Determine whether each number is a solution of x < 5.
a 3 b. =3 c. —8 d. 0

Graph on a number line.

Ja=-5 4. c < —4 S.y=6
Solve.

6 x5 T b 2— 14
8. x+3=-5 9. 7y > —42

10. —6x = —24 11 5x=8x - 3

12, 54 — 6= 3a £3: 2x —15>5x

4. —5y — 34 = —19 15. 7 — 6x < 2x + 87
16. 5 — 8y =23 17. 9a — 16 < —52

18. Kim is 3 years older than Bridget. The sum of their ages is less than 16.
What is the oldest Bridget could be?

19, The sum of two consecutive even integers is less than or equal to 90.
What is the greatest possible pair?

Chapter 4 Wrap Up 3.
21,120 Ibs A T T
22.T= 87 -5 0
23.12, 14, 16 4.
24.1,3,5,7;3,57,9:57,9 11 VARSI, S T T T S

Chapter 4 Assessment 5,
1. a. Yes { i : et ————4
b. Yes 0 6

No
Yes
Yes
\‘.-es.
Yes
Yes

b3
Lo ~J

I}
on oL on
L o N
53
|
o wiz

¥ o Internet Activity
! 3
3

Yo On the Web

Look for extension problems

for this chapter at the

Prentice Hall Web site.
www.phschool.com

©
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MW.x=4

1. 9= }

12.a =3

13.%8< =5

14.y = -3

15X > =10

16.y = —3

17.a < -4

18.x < 6.5; 6 years old
19. 44, 46

Assessment Item Analysis

Item Lesson
1-5 4-1
6 4-2
p; 4-4
8 4-2
9,10 4-3
11-17 4-4
18, 19 4-5

Chapter 4 Assessment
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Chapters 1-4

Cumulative Review

1.

[ WV

g AR LU

Inequalities

> Cumulative Review

1-1

Evaluate.

V=

s Iy . ;
1. —g—fory=12andx = 6 2. 2forx=5andy =4

Simplify.
3. 16=(4:-2)+9-3 4. (48 -8)+5+3
1-2

Write an equivalent expression using a commutative property or an identity
property. Lsui tor 1.

5 12+ y 6. 2
Simplify.
Uyy
7. g 4"",‘: 8. —'-{-.}—"<
2vz 12y

Evaluate each expression.
9. y*fory =2

11. (2:(}14 fora =35

10, x> + Sforx =3

¢ B
12. 3a“fora =2

1-4
Calculate.

13. 3+7)° 14. 5 + 4°

Use an associative property to write an equivalent expression.
15. (3-y)*z 16: &+t 21

1-5

Use the distributive property to write an equivalent expression.
17. 5(3x + 5y + 2z) 18. 8(2w + 4x + 3y)
Factor.

19. 54y + 6 20. 42x + 36y + 12

Collect like terms.

21, 9b + 18y + 6L + 4y 22, 3y + 4z + 6z + 6y

9.16

10. 32

11. 10,000

12.12

13. 1000

14, 261

15.3 +{y ~2)

16.(x + y) + 21
17..15% 425+ 102
18. 16w + 32x + 24y
19.6(9y + 1)
20.6(7x + 6y + 2)
21. 15b + 22y
22.9y + 10z

-
-




1-6

Write as an algebraic expression.

23. four less than twice w

1-7

Solve for the given replacement set.

25. 6y =

54

27. 2.5y =15

Each pair of equations is equivalent. What was done to the first equation to

(7.8, 9)
[0.6. 6, 60}

oet the second one?

1-9

Evaluate.

31. Find the perimeter (p) of a rectangle with a length (/) of 12 m and a
width (w) of 8.4 m using the formula p
32, Find the area (A) of a rectangle with a length (/) of 12 m and a width (w)
of 8.4 m using the formula A = [ -

21

Use >

B.—=4: 00 -6

or << to write a true sentence.

Find the absolute values.

35 |-14

2-2

Use > or < to write a true sentence.

3. -250 —-425

24. three times the sum of x and y

26.
28.

30.

u.

36.

38.

-
x“ X =

S

m— 18 = 56

S5x =
Sx — 4 =

30

26

=21 + 2w.

33
it 8

Graph each rational number on a number linc.
5
40. 4

39, -35

2-3
Add,

41, 5 + (—9) +

Chapters 1-4
Cumulative Review

23. 2w

24, 3
25. {9}

26

W

L
b pd =

r i

=

¥

lution

s were multiplied

is subtracted from both

0.8 m

100.8 m*

[1.3,9)
138, 64, 74}

P

©

Chapters 1-4  Cumulative Review
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2-4
Subtract.
43. -7 — (—8) 44, -3 —

it

Simplify.
45, -2 —4x — 6x+ 5 46, 7—2x — (—5x) — 8

2-5
Multiply. _
47. 5(=7)(3)(~4) 48. —3(-%) 49. (—7)(5)(—6)(—0.5)

2-6
Divide.

—10.8 c -
50. 36 51.

AL
")

]
=

.jm

" 2-7
Multiply.
53. 4(—3x - 2) 54. —6(2y — 4x)

wn
wn
|
L
=
o

Factor.
56. 16y — 56 57. =2x—8 58. S5a — 156 + 25
Collect like terms.

59. —d4d — 6a + 3a — 5d + 1 60. 3.2x + 29y — 58x — 8.1y

2-8
Remove parentheses and simplify.
6l =3%'=(=x+ v} 62 —3(X =02} =shx 63. 10 — 2(5 — 4x)

2-10
Which properties of equality justify each statement?
64. 2a +3b=2a + 3b

65. 60 = 45¢ and 60 = 35(¢t — 1). Therefore, 451 = 35(t — 1).

3-1 to 3-6

Solve.
66. —26+x=83  67. 43+ y=28l 68. Fx =36
69. —22y = —264 70, —4x +3 =15 7L, i 3%~+5 =—=8x—"]
200 Chapter4 [Inequalities
Chapters 1-4 L ‘90 66. 10.9
Cumulative Review :
s R 53, —12x — 8 67.32
ol 54, —12y + 24x 68. —48
44. B 55.5x 4+ 5 69. 12
45.3 — 10x SE =~ 7) 70. -3
46. —1 + 3x . r 2k ¥ 1) 12
47455 58.5(a — 3b + 5) s 5
D 59. —9d — 3a + 1
48.2 60. —2.6x — 5.2y
49. -105 61. —2x ~ y
50, —0.3 62.—7x + 6
ax 63. 8x
51. —45% 64. Reflexive property

65. Transitive property

Chapter 4 Inequalities




72, 4y —d + y =6y + 20 — 4y 73. =3(x—2)= —-15
74 3x—2=1+2x 75. =37x + 62 = —73x — 58

3-7
SUl\"G.

76. ¢ = 10d + 5nforn T1. L =2rhforr

80. 3|a| = 27

3-9

Solve.
x _ 16 16 _ x
8. 5= 13 82. ¢ =13

83. A car uses 32 L of gas to travel 450 km. How many liters would be
required to drive 800 km (to the nearest tenth)?

3-10

[ranslate to an equation and solve.
84. What percent of 60 is 187

86. What is 16.5% of 80?

85. Two is four percent of what number?

31

87. Money is invested in a savings account at 12% simple interest. After one
year there is $1680 in the account. How much was originally invested?

88. The sum of three consecutive integers is 114. Find the integers.

4-1

Determine whether each number is a solution of a = —4,
89, —6 90. 2 91. 0 92, —4

4-2 to 4-5

Solve and graph on a number line.

a 7]
93, x — 1 >

673 94, —4x =24

95, =3x < 30 + 2x 96. x +3=6(x—4)+7
97. Find the length and width of a rectangle when the width is 4 ft shorter

than the length. The perimeter of the rectangle is greater than 72 ft.

Chapters I-4  Cumulative Review 201
Chapters 1-4 82.64 94. % < —§
Cumulative Review 83.56.9L bl ] L1
72. 84.30% B :
73. 85.50
24 4 86. 12.2 95.x > —6
5 87. $1500 e B
75 <31 or=333 88.37, 38, 39 " 0
- 89. No :
; c — 10d 9.x = 4
7 =10d 56 S e
77, ! 91. Yes 0 4
2h 92. Yes
78,7, =7 97.1 = 20ft, w > 16 ft
795 —g 93.x
80.5 —9 L Gl
0 5
81 6

Chapters I-4 Cumulative Review



