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List of Obiectives

To write a set using the roster method

To write a set using set builder notation

To graph the solution set of an inequality on the number line

To solve an inequality using the Addition Property of Inequalities

To solve an inequality using the Multiplication Property of Inequalities

To solve application problems

To solve general inequalities

To solve application problems

To graph an inequality in two variables
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SECTION 1 Sets

1.1 Obiective To write a set using the roster method
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A set is a collection of oblects. The objects in a sei are called the elements of the set.

The roster method of writing a set encloses a list of the elements in braces.

The set of the last three letters of the alphabet is written {x,y,z}.
The set of the positive integers less than 5 is written {1,2,3,4}.

Use the roster method to write the set of integers between 0 and .10.

A set is designated by a capital letter. A : {1,2,3,4,5,6,7,g,9}
Note that 0 and 10 are not elements of
the set.

Use the roster method to write the set of natural numbers.

The three dots mean that the pattern of A : {1,2,3.4,...}
numbers continues without end.

The symbol "€" means "is an element of."

2 E B is read "2 is an element of set 8."

Given A = {3,5,9}, then 3 € A, 5 6 4, and I € 4.

The empty set, or null set, is the set which contains no elements. The symbol O or

{ } is used to represent the empty set.

The set of people who have run a two-minute mile is the empty set.

The union of two.sets, written A U B, is the set that contains the elements o{ A and the
elements of B.

Find ,4 U B, given A = {1,2,g,4} and I = {3,4,5,6}.

The union of .4 and B contains all the elements
of / and all the elements of B. The elements A u B = {1,2,3,4,5,6}
which are in both A and I are listed only once.

The intersection of two sets, written A O B, is the set that contains the elements
which are common to both A and B.

Find A n B, given A : {1,2,9,4} and B = {3,4,5,6}.

The intersection of A and B contains the A a p.-- !2a\
elements common 1o A and B.
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Use the roster method to write
the set of the odd positive inte-
gers less lhan 12.

A = {1,3,5,7,9,11}

Example 1

Solution

Example 2

Your solution

Example 4

Your solution

Use the roster method to write
the set oi the odd negative in-
tegers greater than -10.

Use the roster method to write
the set of the odd positive
integers.

Example 3

Solution

Use the roster method to write
the set of the even positive
integers,

A = {2,4,6,...}

Example 5 Find D U E, given
D = {6,8,10,12} and
F = {-8,-6,10,12}.

Solution D U E = {-8,-6,6,8,10,12}

Example 7 Find ,4 o B, given
I = {5,6,9,11} and
B = {5,9,13,15}.

Solution AnB=t5,9)

Example 9 Find I n 8, given
A = {1,2,3,4} and
I = {8,9,10,11}.

Sofution AoB:@

Example 6 Find A U B, given
A = {-2,-1,0,1,2} and
B = {0,1 ,2,3,4}.

Your solution

Example I Find C n D, given
C = {10,12,14,16} and
D = {10,16,20,26}.

Your solution

Example 10 Find A n B, given
A = {-5,-4,-3,-2} and
B = {2,3,4,5}.

Your solution
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1.2 obiective To write a set using set builder notation

Another method of representing sets is called set builder notation. Using set builder
notation, the set of all positive integers less than 10 would be written:

{xlx < 10, x is a positive integer}, read "the set of all x such thatx is less than 10
and x is a positive integer,"

Use set builder notation to write the set of real numbers greater than 4.

"x 6 real numbers" is read "x is

an element of the real numbers."
[x ]x ) 4, x € real numbersJ
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Example 11 Use set builder notation to write Example 12 Use set builder notation to write
the set of negative integers the set of positive even integers
greater than -100. less than 59.

Solution {xlx ) -100, x is a negative Your solulion
integer)

Example 13 Use set builder notation to write Example 14 Use set builder notation to write
the set of real numbers less the set of real numbers greater
than 60. than -3.

Solution {x lx ( 60, x € real numbers} Your solution
qr
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1.3 Obiective To graph the solution set of an inequality on the number line
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4>2 l
3x 17 [ tnequatities

^,-Zr>y+4)

A variable expression which contains the
symbol
to), or ( (is less than or equal to) is called
an inequality. An inequality expresses the
relative order of two mathematical expres-
sions. The expressions can be either nu-
merical or variable expressions.

The solution set of an inequality is a set of real numbers and can be graphed on the
number line.

Graph the solution set of x > 1.

The solution set is the real numbers
greater than 1. The circle on the graph
indicates that 1 is not included in the so-
lution set.

Graph the solution set of x ) 1.

The dot at 1 indicates that 1 is included
in the solution set.

Graph the solution set of x < -1.
The numbers less than -'l are to the left
of -1 on the number line.

-5-4-3-2-1012345

#
-5-4-3-2-1012345

*5-4-3-2-1012345
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The union of two sets is the set that contains all the elements of each set

Graph the solution set of (x > 4) U (x ( 1)

The solution set is the numbers greater

than 4 and the numbers less than 1 .

Graph the solution set of (x > -1) n (x < 2).

The solution set is the numbers between

-1 and 2.

-5-4-3-2-1012345

ffi
-5-4-3-2-1012345

The intersection of two sets is the set that contains the elements common to both sets.
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Example 15 Graph the solution set of Example 16 Graph the solution set of

x(5. x)-2.
Solution The solution set is the numbers Your solution

less than 5.

# ffi
-5-4-3-2-1012345-5-4-3-2-1012345

Example 17 Graph the solution set of Example 18 Graph the solution set of

(xt -2) n (x ( 1). (x ) -1) u (x < -3)'
Solution The solution set is the numbers Your solution

between -2 and 1.

#
-5-4-3-2-1012345 -5-4-3-2-1012345

Example 19 Graph the solution set of Example 20 Graph the solution set of

(x<5) u(x> -3). (x(5) u(x> -2).
Solution The solution set is the real Your solution

numbers.

# ffi
-5-4-3-2-1 01234 5 -5-4-3-2-1 01234 5

Example 21 Graph the solution set of Example 22 Graph the solution set of
(x)3) u (x(1). (x<4) n (x> -4).

Solution The solution set is the numbers Your solution
greater than 3 and the numbers
less than 1.

#
-5-4-3-2-1012345 -5-4-3-2-1 01234 5
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1.1 Exercises

o
(_)

I

o
o

E
ou
!c

C
o
coo

Use the roster method to write the set.

1. the integers between 15 and 22

3. the odd integers between 8 and i 8

the letters of the alphabet between
aandd

2. the integers between -10 and -4

4. the even integers between -11
and -l

the letters of the alphabet between
pandv

B = { -6, -5, -4}

B : {1,2,3,4}

7. all perfect squares less than 50 positive integers less than 20 that
are divisible by 4

Find .4 U B.

9. A - {3,4,5} B = t4,5,6) 10. A : {-3,-2,-1} B : {-2,-1,0}

11. A - {-10,-9,-B}B = {8,9,10} 12. A = {a,b,c} B - {x,Y,z}

B : {m,n,o}13. A = {a,b,d,e}

15. A - {1,3,7,9}

Find A ft B.

17. A - {3,4,5}

B: {c,d,e,f} 14.A = {m,n,p,q}

B = {7,9,11 ,13} 16. A = {-3,-2,-1 } B = {-1 ,1 ,2}

B = {4,5,6} 18. A - {-4,-3,-2}

ls. A = {-4,-s,-2} B = {2,s,4} 20. A -- {1,2,s,4}

21. A - {a,b,c,d,e}

23. A - {1,7,9,11}

B : {c,d,e,f,g} 22. A - {m,n,o,p} B : {k,l,m,n,}

B = {7,11,17} 24. A - {3,6,9,12} B = {6,12,'18}
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1.2 Exercises

Use set builder notation to write the set,

25. negative integers greater than -5

27. integers greater than 30

29. even integers greater than 5

31. the real numbers greater than B

33. the real numbers greater than -5

26. positive integers less than 5

28. integers less than -70

30. odd integers less than -2

32. the real numbers less than 57

34. the real numbers less than -63

1.3 Exercises

Graph the solution set.

35. x)2
#
-5-4-3-2-1 0'l 2345

x(0
ffi
-5-4-3-2-1012345

(x)-2)u(x(-4)
ffi
-5-4-3-2-1012345

(x)-2)n(x<4)
ffi
-5-4-3-2-1012345

(x2-2)u(x(4)
ffi
-5-4-3-2-1012345

36. x) -1
ffi
-5-4-3-2-1012345

x<-4

ffi
-5-4-3-2-1012345

$)Du(x<-2)
ffi
-5-4-3-2-1012345

(x)-3)n(x<3)
ffi
-5-4-3-2-1012345

(x)0)u(x<4)
ffi
-5-4-3-2-1012345
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37. 38.

40.39.

42.41.

43. 44.
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SECTION 2 The Addition and Multiplication Properties of
Inequalities

2.1 Objective To solve an inequality using the Addition Property of Inequalities

The solution set ol an inequality is a set of numbers, each element of which, when
substituted for the variable, results in a true inequality.
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There are many values of the variable x that will make the inequality x + 3 ) B true.
The solution set of x + 3 > B is any number greater than 5.

-6-5-4-3-2-10123456

The inequality at the right is true if the

variable is replaced by 7, 9.3, ot +

The inequality is false if the variable is
1

replaced by 4. 1.5, or -2.

The graph of the solution
setofx+3>8

Addition Property of lnequalities

The same number can be added to each
side of an inequality without changing
the solution set of the inequality.

To rewrite the inequality at the right,
add the opposite of the constant term 4
to each side of the inequality. Then
simplify.

The graph of the solution
setofx+4<5

x+3>8
7+3)8.)

n-? * t ) B I rrue inequatities

f+s>el
a + 3 ) Bl

1.5 + g 2 e I ratse inequalities
I

-l r a'ral
2'Te-/v)

ln solving an inequality, the goal is to rewrite the given inequality in the form varla-
ble ) constant or variable { constant. The Addition Property of lnequalities is used

to rewrite an inequality in this form.

The Addition Property of lnequalities also holds true for an inequality containing the

symbol ) or (.

The Addition Property of lnequalities is used when, in order to rewrite an inequality in

the form variade ) constant or vanaile l constant, a term must be removed f rom

one side of the inequality. Add the opposite of the term to each side of the inequality.

It a) b, then a * c > b + c.

Italb,thenafc<b+c.

x + 4<.5
x+4 +(-4)<5 +(-4)

x(1

-6-5-4-3-2-10123456
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Solve: 5x-6<4x-4
!..

Step '1 Add the opposite of the varia- 5x - 6 <, 4x - 4
bleterm4xtoeachsideof the Sx +Gax) - 6 < 4x * (-4x) - 4
inequality.Simplify. x-6<-4

Step2 Addtheoppositeofthecon- x-6+6 < -4+6
stant term -6 to each side of x { 2

the inequality. Simplify.

Example 1 Solve and graph the solution Example 2 Solve and graph the solution
setof x + 5>3. setof x +2<-2.

Solution x+5>3 Yoursolution
x+5+(-5)>3+(-5)

x) -2
ffi
-5-4-3-2-1012345-5-4-3-2-1012345

Example3 Solve: 7x r14(6x-16 Example4 Solve: 5x+3)4x+5
Solution 7x - 14 ( 6x - 16 Your solution

tx + (-6x) - 14 <6x + (-Ox) - 16

x - 14 < -16x-14+14<-16+14
x1-2
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2.2 Obiective To solve an inequality using the Multiplication Property of
Inequalities

ln solving an inequality, the goal is to rewrite the given inequality in the form var-
able ) constant or variable < constant. The Multiplication Property of lnequalities is
used when, in order to rewrite an inequality in this form, a coefficient must be removed
from one side of the inequality.
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5>4
5(2) > 4(2)
10>B Atrue

inequalitY

6<9
6(3) < e(3)

18 <27 A true
inequalitY

5>4
5(-2) < 4(-2)
-10<-B Atrue

inequalitY

6<9
6(-3) > e(-3)

-18> -27 Atrue
inequalitY

The Multiplication Property of lnequalities also holds true for an inequality containing

the symbol ) or (.

Multiplication Property of lnequalities

Rule 1

Each side of an inequal- lf a ) b and c ) 0,

ity can be multiplied by then ac ) bc.
the same positive num-
ber without changing the
solution set of the ine-
quality. lfa<ibandc)C'

then ac'( bc.

Rule 2

lf each side of an in- lf a ) b and o <1 0,

equality is multiplied then ac <- bc.
by the same reEatrve
number and the inequal-
ity symbol is reversed,
then the solution set ;i lI a <- b and c .- c'

the inequality is not then ac )' bc'

changed.

To rewrite the inequality'at the right, multiply each side

of the inequality by the reciprocal of the coefficient -2.
Since - | is a negative number, the inequality symbol

must be reversed.

Simplify.

The graph of the solution set of -2x 18

Solve: -5x ( 8

Multiply each side of the inequality by the reciprocal of

the coefficient -5.
'.

Since -; is a negative number, the inequality symbol

must be i"u"rr"o.

Simplify.

-2x 18
11

- -( -2x\ > - =f8)

x2 -4
(1ffi
-5-4-3-2-1 0 1 2 3 4 5

-5x(8

-f c-s"l > -|ral

o
O

I

@o

o
6
E
ou
!
o
E
o
c
oo

oto€
ci
c
o
tr
o

!
o6

Example 5 Solve and graph the solution Example 6 Solve and graph the solution
set of 7x < -14

Solution 7x I -14 Your solution

Ltn < lf _ra)
7\',../ \ 7

x<-_Z
#
-5-4-3-2-1012345

set of 3x ( 9.

#
-5-4-3-2-1012345
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l--"v<- " *
B":12s

j0
EE

--x < 
-8"-12

-3(-*,) > - 3(+)
x> -?3

Solve: -9x > 18
4-

Example 8

Your solution

Example 7 Solve:

Solution

2.3 Obiective To solve application problems

Example 9 A student must have at least
450 points out of 500 points on
five tests to receive an A in a
course. One student's results
on the first four tests were 94,
87,77, and 95. What scores
on the last test will enable the
student to receive an A in the
course?

To find the scores, write and
solve an inequality using tV to
represent the score on the last
test.

Example 10 An appliance dealer will make a
profit on the sale of a television
set if the cost of the new set is
less than 700/o of the selling
price. What minimum selling
price will enable the dealer to
make a profit on a television set
that costs the dealer $314?

Strategy Your strategy

Solution is greater
than or
equal to

Your solution

94+87 a77 r 95+/V>450
353+/V>450

353 + (-353) + rV ) 450 + (-353)
t\/>97

The student's score on the last
test must be equal to or greater
than 97.
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2.1 Exercises
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Solve and graph the solution set.

1. x+1<3 2.Y+2<2
#ffi
-5-4-9-2-1 01234 5 -5-4-3-2-1 01234 5

3. x-5>-2 4. x-3>-2
#ffi
-5-4-9-2-1 01234 5 -5-4-3-2-1 01234 5

5. n+4)_7 6. x+523
##
-5-4-9-2-1 01234 5 -5-4-3-2-1 01234 5

7. x-6<-'10 8. Y-8 <-11

#ffi
-5-4-3-2-1 o 1 2 g 4 5 -5-4-3-2-1 0 1 2 3 4 5

9. 5+x)4 10. -z+n>O
##
-5-4-3-2-1 o 1 2 g 4 5 -5-4-3-2-1 0 1 2 3 4 5

Solve.

11. y-3>-12 12. x+8>-14 13. 3x-512x+7

14. 5x+4z-4x-10 15. 8x-727x-2 16. 3n-922n-8

17.2x+4(x-7 18.9x+7 (8x-7 19' 4x-B<2+3x

20. 5b-9 13+4b 21. 6x*425x-2 22' 7x-3>.-6x-2

2s. 2x-12)x-10 24.3x+9>2x+7 25. d*t<+

2o. r-*<* 27. r+3r--? 28. v++>-3
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Solve.

2s. r-I<i

32.6x-1<5x-1
2

33. sx+fszx+l sr. 4b-#>3b-*

35. 3.8x ( 2.8x - 3.8 36. 1.2x{0.2x-7.3 37. x+5.8<4.6

38. n-3.82<3.95 39. x-3.5(2.1 40. x-0.23 <0.47

41. '1.33x - 1.62 > 0.33x - 3.1 42. 2.49x + 1.35 > 1.49x - 3.45

30. y+3<g 31. ,r-tr<r+1

2.2 Exercises
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Solve and graph the solution set.

43. 3x 112
g

-5-4-3-2-1012345

45. 5y ) 15

#
-5-4-3-2-1012345

47. 16x ( 16

ffi
-5-4-3-2-1012345

49. -Bx ) 8

#
-5-4-3-2-1012345

sl. -6b > 24

ffi
-5-4-3-2-1012345

Bx <, -24
#
-5-4-3-2-1012345

24x ) -48
#
-5-4-3-2-1012345

3x)0
#
-5-4-3-2-1012345

-2n < -8
ffi
-5-4-3-2-1012345

-4x 18
ffi
-5-4-3-2-1012345

44.

46.

48.

50.

52.
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Solve.

53. -5y > 20 54. 3x(5 55. 7x)2

56. 6x ( -1 57. 2x I -5 s8. f,n < rs

5e. |x { tz 60. ?r>o 61. 9x > 10
d-

62. -?x < q
l.l -

63. -9x < o
I-

64. -Lo > -ott

6s. -!x> -tzt- 66. ?, <tr 67, 3r<*

70. -fx<

71. -lx < 72. -|v > 16-n

74. '1.5x ( 6.30 75. 2.3x < 5.29 76. -3.5d > 7.35

77. -0.24x > 0.768 78. 4.25m > -34 79. -3.9x > -19.5

369
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69. -9"> e
8 .-1468. -?, > ! 6-7

E

-6
ti 73. -9x >9-

l"? 80. 0.035x < -0.0735t-J
81. 0.07x (--0.378 82. -11.7x < 4.68

83. 0.685y > -2.15775 84. 1.38n ) -0.9936 85. -5.24x < 43.0728

86. -0.0663b <0.19227 87. '13.58x < 95.06 88. 18,92x <264,88
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2.3 Application
Problems

Solve.

1. Eight less than a number is greater
than ten. Find the smallest integer
that will satisfy the inequality.

3. Three eighths of a number is less
than or equal to nine sixteenths.
Find the largest number that will
satisfy the inequality.

5. A student must have at least 320
points out of 400 points on four
tests to receive a B in a history
course. One student's results on
the first three tests were 82, 71,
and 94. What scores on the last
test will enable the student to re-
ceive at least a B in the course?

7. A marketing representative re-
ceives payments oi $1560, $1980,
and $1 270 in commissions during
a three-month period. What is the
minimum commission the market-
ing representative must earn dur-
ing the fourth month in order to
earn a minimum of $6000 during
the four-month period?

F=il 9. An appliance dealer will make a 10.
EIJ profit on the sale of a refrigerator if

the cost of the new refrigerator is

less than 88%o of the selling price.
What minimum selling price will
enable the dealer to make a profit
on a refrigerator that costs the
dealer S540?

2. Four less than the product of six
and a number is greater than three
plus the product of five and the
number. Find the smallest integer
that will satisfy the inequality.

4. Two thirds of a number is greater
than or equal to seven twelfths.
Find the smallest number that will
satisfy the inequality.

6. A student received a 63, a 73, a
94, and an B0 on four tests in a
psychology course. What scores
on the last test will enable the stu-
dent to receive a minimum of 400
points?

8. A plumber's annual income for the
last four years was $37,520,
$29,860, $45,832, and $26,440.
What is the minimum annual in-
come the plumber must earn this
year in order to have earned
$150,000 during the frve-year pe-
riod?

A new-car dealer will make a profit
on the sale of a car if the cost of

the new car is less than ]f of the

selling price. What minimum sell-
ing price will enable the dealer to
make a profit on a car that costs
the dealer $7000?
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SECTION 3 General Inequalities

3.1 Obiective To solve general inequalities

ln solving an inequality, f requently the application of both the Addition and Multiplica-
tion Properties of lnequalities is required.

o
O

I

I
o

E
oI
E

cq

o
O

When an inequality contains parentheses, one of the steps in solving the inequality
requires the use of the Distributive Property,

Solve: 3x - 2 <5x + 4
,{{

Step 1 Add the,diiposite of the vari-
able ti*m'Sx to each side of
the inequality. Simplify.

Step 2 Add the opposite of the con-
stant term -2 lo each side
of the inequality. Simplify.

Step 3 Multiply each side of the
inequality by the reciprocal
of the coefficient -2. Since

I- Z is a negative number,

the inequality symbol must
be reversed. Simplify.

Solve: -2(x - 7) > 3 - 4(2x - 3)

Step 1 Use the Distributive Prop-
erty to remove parentheses,
Simplify.

Step 2 Add the opposite of the vari-
able term -8x to each side
of the inequality. Simplify.

Step 3 Add the opposite of the con-
stant term 14 to each side of
the inequality. Simplify.

Step 4 Multiply each side of the
inequality by the reciprocal' of the coefficient 6, Sim-
plify.

3x-215x+4
3x f (-5x)-Z<5x *(-5x)+q

-2x-2<4
-2x-2 +2<4 +2

-2x 16

-tt-rr> > -|rol
x) -3

-2(x- 7)>3 -4(2x-3)
-2x+ 14>3 -Bx+12
-2x+14>15-8x

-2x*8r+14>15-8x*8x
6x + 14 > 15

6x + 14 + Gi4)> t5 + (-14)
6x)1

l.o* > 1.ro-b

x>l
o

ol

ri
g
o
tr
o
:
o
(t,

Example 1

Solution

Solve: 7x - 3 < 3x + 17
_11 r: ,: 

,-,

7x-313x+17
tx + (-3x) - 3 < 3x + (-3x) a 17

4x-3117
4x-3+3<17+g

4x.--20
!.+x <L.zo4 -4

xz-5

Example 2

Your solution

Solve: 5 - 4x) 9 - Bx
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Example 3 Solve: ExamPle 4 Solve:
3(3 - 2x)) -5x-2(3-x) 8-4(3x +5) < 6(x-8)

Solution 3(3 - 2x) ) -5x - 2(3 - x) Your solution
9'6x)-5x-8+Zx
9-6x)-3x-G

9-6x*3x>-3x*3x-6
9-3x>-O

e+(-e)-3x)-6+(-9)
-3x ) -15

|t-a"l < -|c-tsl
x<.5

olrt
c
g
o
c
o

=oo

3.2 Obiective To solve application problems

Example 5 A rectangle is 10 ft wide and
2x + 4 ft long. Express as an
integer the maximum length of
the rectangle when the area
is less than 200 ftz. (The area
of a rectangle is equal to its
length times its width.)

Strategy To tind the maximum length:
) Replace the variables in the
area formula by the given val-
ues and solve for x.

D Replace the variable in the
expression 2x + 4 with the
value found for x.

Solution IS

less
than

10(2x + 4) I
2Ox+40<-

20x+40-40<
2Ox I

fi'zox < ro1' too

x(8
2x+4<20

Example 6 Company A rents cars for $8 a
day and 100 for every mile
driven. Company B rents cars
for $10 a day and 80 per mile
driven. You want to rent a car
for one week. What is the
maximum number of miles you
can drive a Company A car if it
is to cost you less than a Com-
pany B car?

Your strategy

Your solution

o
(-)

r
6o
@

6
E

&
oc
G

co
co

(_)

lzool

E]
200
200
200 - 40
160

o!t
c
c
o
t
o

oa

The maxrmum length is
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3.1 Exercises

oo
-
@o
@

E

I
Ec
F
co
coo

Solve.

1. 4x-812x 2. 7x-4{3x 3. 2x-8i.4x

4. 3y + 2)7y 5. 8-3x(5x 6. 10-3x17x

7. 3x+2 )5x-8 8. 2n-9>5n+4 9. 5x-213x-2

10. 8x-9)3x-9 11. 0.1(180 + x) > x 12. x)0.2(50+x)

13. 0.15x + 55 > 0.10x + 80 14. -3.6b + 16 < 2.8b + 25.6

15. 2(3x-1))3x+4 16. 5(2x + 7) ) -4x - 7

17.3(2x-5))Bx-5 18. 5x-8>.7x-9

1s. 2(2y - 5) < 3(5 - 2y) 20. 2(5x - 8) < 7(x - 3)

21. s(2 - x)) 3(2x - 5) 22. 4(3d - 1) > 3(2 - 5d)

23. 5(x - 2) ) 9x - 3(2x - 4) 24. 3x - 2(3x - 5) > 4(2x - 1)

25 o 
,U,U-n)(3(2-5n)

27. 2x - 3(x - 4)> 4 - 2(x - 7)

26. 15 - 5(3 - 2x) < 4(x - 3)

{'

28. 4 + 2(3 - 2y) < 4(3y - 5) - 6y
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3.2 Application
Problems

Solve.

1. Five times the sum of a number
and four is less than three times
the number. Find the largest inte-
ger that will satisfy the inequality.

3. A rectangle is B ft wide and
3x - 2 ft long. Express as an in-
teger the minimum length of the
rectangle when the area is greater
than 104 ft2. (The area of a rec-
tangle is equal to its length times
its width.)

5. Company A rents cars for $12 a
day and 128 lor every mile driven.
Company B rents cars for $30 per

day with unlimited mileage. What
is the maximum number of miles
per day you can drive a Company A
car if it is to cost you less than a

Company B car?

7. Regulations require that grade A
hamburger does not contain more
than 200/o fat. Find the maximum
amount of fat that a grocer can mix
with 200 lb of lean hamburger to
meet the 200/o regulation for
grade A hamburger.

9. Company A rents cars for $12 a

day and 120 Ior every mile driven.
Company B rents cars for $8 a day
and 200 per mile driven. You want

to rent a car Ior one week. What is
the maximum number of miles you
can drive a Company B car if it is
to cost you less than a Company A
car?

2. The quotient of a number and two
is less than twice the difference
between the number and six. Find
the smallest integer that will satisfy
the inequality.

4. The base of a triangle is 10 in. and
the height is 2x - 4 in. Express
as an integer the maximum height
of the triangle when the area is

less than B0 in.2. (The area of a
triangle is equal to one half the
base times the height.)

6. Company A rents cars for $15 a

day and 100 for every mile driven.
Company B rents cars for $35 a

day with unlimited mileage. You
want to rent a car for one week.
What is the maximum number of
miles you can drive a Company A
car if it is to cost you less than a
Company B car?

An account executive earns $500
per month plus an B% commission
on the amount of sales. The exec-
utive's goal is to earn a minimum
of $2500 per month. Find the min-
imum sales that will enable the
executive to earn $2500 per

month.

Company A rents cars for $10 a
day and 200 for every mile driven.
Company B rents cars for $20 a
day and 100 for every mile driven.
You want to rent a car for one

week. What is the maximum num-
ber of miles you can drive a Com-
pany A car if it is to cost you less
thanaCompanyBcar?

oo
T
o
o
o
6
E

u
!c6
c
co
O

8.

10.
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SECTION 4 Graphing Linear Inequalities

4.1 Obiective To graph an inequality in two variables

The point (3,1) is a
solution oly=x-2.

The point (3,3) is a
solutionoty>x-2.

The point (3,-1) is a
solutionofy<x-2.

The graph of the linear equation | = X

the set of points on the line,

the set of points above the line,

the set of points below the line.

- 2 separates a plane into three sets:

v

l-x-2
t-Is -,'l =1
y>x-2
3-T1 - '3>1
y<x-2

-r-l-s - 2

-1 <1
Thesolutionsetof y = X - 2isallpointsontheline. Thesolutionsetof y ) x - 2is
all points above the line. The solu{ion set of y 1x - 2 is all points below the line.
The solution set of an inequality in two variables is a half-plane.

The following illustrates the procedure for graphing a linear inequality.

Graph the solution set of 2x + 3y. ( 6.

Step 1 Solve the inequality for y. 2x +3y 16
2x+(-2x)+3y<-2x+6

3y1-2x+6

tr.t, <lt-2" + oy

Step 2 Change the inequality to an equality and
graph the line, lf the inequality is ) or(, the line is in the solution set and is
shown by a solid llne. lf the inequality is

) or (, the line is not a part of the solu-
tion set and is shown by a dotted line.

Step 3 lf the inequality is ) or ), shade the

upper half-plane. lf the inequality is (
or (, shade the lower half-Plane.

,^< -=x +'2
J

- -2v -t-23" ' -
YYt

-LwtD.5

Any point above the line is a solution
oty>x-2.

Any point below the line is a solution
oly<x-2.

o

I
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o
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o
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Example I

Solution

Graph the solution set of
3x * f> -2.

3x * f > -23x+(-3x) +y>-3x-2
Y)-3x-z

Graphl=-3x-2asa
dotted line.
Shade the upper half-ptane.

Example 2 Graph the solution set of
x-3y12.

Your solution

Example 3

Solution

Graph the solution set of
2x-y)2.

2x-y)2
2x+(-2x)-y> -2x+2

-y)-2x+2
-1(-y)<-1(-2x+Z)y12x-2

Graph f :2x -2asasolid
line.
Shade the lower half-plane.

Example 4 Graph the sotution set of
2x_4y18.

Your solutlon

Example 5

Solutlon

Graph the solution set of
y>2.
v)2
Graph y = 2 as a dotted line.
Shade the upper half-ptane.

Example 6 Graph the solution set of
x(3.

Your solution

oo
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4.1 Exercises

Graph the solution set.

1. x + y> 4

:-4 :-2 :i- i i-I ;
:t:::a ...1. . ..:......:. .. :

: '.. : ..r-:4

3x - y {9
v

6. gx+y)65. 2x+y)4

7. y<-2 8. v)3

| :-q:-z Ir-; . :-t ;-

:-;.-i- t -i--4

'-z
-i..
.4

-:--
.ll
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Graph the solution set'

9. 3x-2Y18

-3x- 4Y24

v

Ox+5Y<-10
v

10. sx + 4y) a

v

12. -5x - 2Y 2B
v

11.

-4
v

13.
14.2x+2y1

o
O

I
@o
o
G
E
ou
!c
o

I
_a

-4x+3Y(-12
v

16. -4x+5Y(15
v

15.



UNIT 10 Inequalities 379

Review/Test

SECTION 1 t.ta Use the roster method to write 1.1b FindA n B, given
the set of even positive integers A - {6,8,10,12} and
beiween 3 and9. I = {12,i4,i6}.

o
O

I
@o
o

E
oI
oco
Coz
oo

i
1.2a Use set builder notation to write i 1.2b Use set builder notation to write

the set of positive integers less the set of real numbers greater
than 50. ihan -23.

1.3a Graph the solution set of 1.3b Graph the solution set ofx)-2. (x(5)n(x>0)
ffi#
-5-4-3-2-1 0 1 2 3 4 5 -5-4-3-2-1 0 t 2 3 4 s

SECTION 2 2.1a Sotveandgraphthesotutionset 2Jb Sotve: ^++>f 
I

o'f 4 + x .'-1.

#
-5-4-3-2-1012345

2.2a Solve and graph the solution set 2.2b Sotve: =,i$x =< 
S i"

oI ?x > z.t

@
-5-4-3-2-1012345

'I
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Review/Test

2.3 Five more than a number rs less than
satisfy the inequality.

-3. Find the largest integer that will

SECTION 3

SECTION 4

3.1a Solve:
3(2x-5)>Bx-9

4.1a Graph the solution set of
3x+y)4.

3.2 A rectangle is 15 ft long and 2x - 4 ft wide. Express as an integer the maxi-
mum width of the rectangle when the area is less than 180 ft2. (The area of a
rectangle is equal to its length times its width.)

3.1b Solve:
6x-3(2-3x)(a(2x-7)

4.1b Graph the solution set of
4x-5y)15.

oo
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Review /Test

o
O

I
@o
o*
E
oI
!c6

Ico
O

SECTION 1

SECTION 2

1.1a Use the roster method to write
the set of odd positive integers
less than 10.

a) A = {1,3,5,7,9}
b) A={1,3,5,.}
c) A = {-3,-2,-1,0,1,2,3}
d) A = {2,4,6,...}

1.2a Use set builder notation to write
the set of integers greater than

-25.a) {xlx } -25, x is an
integer)

b) {x } -25, x is an integer}
c) {-23,-21,-19, }
d) {-2s,-23,-21,.,.}

1.3a Graph the solution set of
x(-3.
a)

-5-4-3-2-1012345
b)

-5-4-3-2-1012345
c)

-5-4-3-2-1012345
d)ffi

-5-4-3-2-1012345

2.1a Graph the solution set of
_2 + x (-_3
a)ffi'-5-4-3-2-1 01 2345
b)w

-5-4-3-2-1012345
c)

-5-4-3-2-1 0 1 2 3 4 5

d)
-5-4-3-2-1012345

2.2a Graph the solution set of
.Quw\
7'\ / io+

a)#
-5-4-3-2-1012345

b)
-5-4-3-2-1012345

c)
-5-4-3-2-10l2345

d)
-5-4-3-2-1012345

1.1b Find 4 U B, given I = {0,'1,2}
and B : {-2,-1,0}
a) AUB:{0}
b) AnB-o
c) AUB={-2,-1,0,1,2}
d) AUB:{-2,-1 0}

1.2b Use set builder notation to write
the set of real numbers less than
48.
a) {xlx { 48}
b) {x ( a8}
c) {...45,46,47}
d) {xlx { 48, x 6 real num-

bers)

1.3b Graph the solution set of
(x)1)u(x<-1).
a)#

-5-4-3-2-1012345
U,'ffi'-5-4-3-2-1012345

^\ru'-5-4-g-2-1012345
.t\
'-5-4-3-2-1 0 1 234 5

2.1b Sorve: ,-t<{'.
t

2.2b Solve: - {x > tz
a) x)-15
b) x> -f
c) x(15
d) x1-15

1a ,r

r>
..,2o1e

u.z2-9

x<f
">19I

d)

b)

c)

d)
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Review/Test

Three fifths of a number is less than negative fifteen. Find the largest integer

that will satisfy the inequalitY.
a) -25 b) -9 c) -26 d) -24

SECTION 3 3.1a Solve: 3(x -
a) r>_9

z

c) x>9

7))_5x-12
b)x
d)x

3.1b Solve:
15 - 3(5x -a) x) -2
c) x z--2

.'-33i2

/9\-;
z

7) {2(7 - 2x)
b) x)2
d) x>f

SECTION 4 4.1a Graph the solution set of

Company A rents cars for $6 a day and 250 for every mile driven. Company B

rents cars for $15 a day and 100 per mile. You want to rent a car for 6 days.
What is the maximum number of miles you can drive a Company A car it it is
to cost you less than a Company B car?

a) 1 '199 mi b) 599 mi c) 3599 mi d) 359 mi

4.1b Graph the solution set o1

6x-3y)6.
o
O

I
o
I
o

E
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c
o
co
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gx+y12.


