CHAPTER 1  Introductory Information and Review
SECTION 1.7  Interval Notation and Linear Inequalities


Interval Notation: 
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Example: 

[image: image2.png]Solve the inequality 22— 5> 3. Give the answer in interval nofation and graph
the solution set.




Solution: 

[image: image3.png]2x-5>3

2x-5+45>3+5
2x>8
Zx .8
7z 2

x>4

Add 5 to both sides
Simplify.

Divide both sices by 2.

Simplify.




[image: image4.png]2x-5>3

2x-5+45>3+5
2x>8
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x>4

Add 5 to both sides
Simplify.

Divide both sices by 2.

Simplify.




[image: image5.png]The inequality is true for all values of x that are greater than 4. In interval notation the
solution is (4,00) . The graph of the solution s sketched below,

2 3 4 5






[image: image6.png]The inequality is true for all values of x that are greater than 4. In interval notation the
solution is (4,00) . The graph of the solution s sketched below,
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Example: 

[image: image7.png]Solve the inequality 3r+112 6x+8. Give the answer in interval notation
and graph the solution set.




Solution: 

[image: image8.png]3x+1126x+8
3x+11-6x2 6x+8-6x
~3x+1128
“3x+11-1128-11
~3x2-3

Subtract 61 from both sides.
Sinplify
Subtract 11 from both sides
Sinplify

Divide both sides by - 3. Reverse the direction of the ineqality.

Simplify.




[image: image9.png]The inequality is true for all values of x that are less than ot equal to 1. In interval notation
the solution is (~00,1]. The bracket at 1 indicates that 1 is in the set. The graph of the
solution is sketched below.
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Example: 

[image: image10.png]Solve the double inequality ~1<2x-53. Give the answer in interval notation
and graph the solution set




Solution: 

[image: image11.png]The solution set consist of all values of x that satisfy both inequalities
~1<2z-5and 2z-5<3

To solve —1 <2x—5<3, use the rules for inequalities to isolate x in the middle.
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[image: image13.png]The solution in interval nofation is (2,4]. The graph of the solution is shown below.
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[image: image14.png]The solution in interval nofation is (2,4]. The graph of the solution is shown below.
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Additional Example 1: 

[image: image15.png]Let §'=(~4,0,3). What elements of §, if any, satisfy the inequality 3x+5> x7




Solution: 

[image: image16.png]Substitute x = ~4 into the inequality.
3x+55x
3(-4)+5>-4
~12+5>-4

-74-4

—4 does not satisfy the inequality.




[image: image17.png]Substitute x = ~4 into the inequality.
3x+55x
3(-4)+5>-4
~12+5>-4

-74-4

—4 does not satisfy the inequality.




[image: image18.png]Substitute x = 0 into the inequality.
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[image: image19.png]Substitute x = 0 into the inequality.
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[image: image20.png]Substitute x = 0 into the inequality.
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[image: image21.png]Substitute x = 3 into the inequality
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[image: image22.png]Substitute x = 3 into the inequality
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Additional Example 2: 

[image: image23.png]Solve the inequality 4x— 9 <11. Write the solution in interval notation and

graph the solution on the real number line




Solution: 

[image: image24.png]4z-9<11

4x-949 <1149
4x<20
Ax_20
s

x<5

4449 to both sides
Simplify.

Divide both sides by 4.

Simplify.




[image: image25.png]‘The inequality is true for all values of x that are less than 5. In interval notation the solution

is(~00,5). The graph of the solution is sketched below.
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[image: image26.png]‘The inequality is true for all values of x that are less than 5. In interval notation the solution

is(~00,5). The graph of the solution is sketched below.
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Additional Example 3: 

[image: image27.png]Solve the inequality 7-3x29. Write the solution in interval notation and

graph the solution on the real number line




Solution: 

[image: image28.png]7-3x29

7-3x-729-7 Subtract7 fram both sices

Simplify.
Divide both sides by - 3. Reverse the direction of the inequlity.

Simplify.





[image: image29.png]‘The inequalityis true for all values of x that are less than or equal to 72 In interval notation the

solution s [4»,7 %} The bracket at 72 indicates that 72 isinthe set. The graph of the solution

is sketched below.

—

2
-5




[image: image30.png]‘The inequalityis true for all values of x that are less than or equal to 72 In interval notation the

solution s [4»,7 %} The bracket at 72 indicates that 72 isinthe set. The graph of the solution

is sketched below.
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[image: image31.png]‘The inequalityis true for all values of x that are less than or equal to 72 In interval notation the

solution s [4»,7 %} The bracket at 72 indicates that 72 isinthe set. The graph of the solution

is sketched below.
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Additional Example 4: 

[image: image32.png]Solve the inequality 3(4x—1)<15x+12. Write the solution in interval notation and

graph the solution on the real number line




Solution: 

[image: image33.png]3ex-D<152+12
12x-3<15x+12

12x-3-155 <155 +12-15x
~3x-3s12

~3r-3+3<12+3

Use the dtibutive property on the LS
Subtract 15 from both s

Siplify

Add 3 to both sices

Siplify

Divide both sidesby — 3. Reverse the direction of the inecpuality.

Simpify.




[image: image34.png]‘The inequalityis true for all values of x that are greater than or equal to —5. Ininterval nofation the

solution is[ ~5,00). The bracket at =5 indicates that ~ 5 is in the set. The graph of the solution

is sketched below.





Additional Example 5: 

[image: image35.png]Solve the double inequality 1< 7+2x<9. Write the solution in interval notation

and graph the solution on the real number line.




Solution: 

[image: image36.png]1=27+2x<9
1-7<7+2x-7<9-7

Isolate x in the middle.
Subtract 7.
Simplify.

Divide by 2.

Simplify.




[image: image37.png]Tn interval notation the solution is[~3,1]. The brackets at —3 and 1 indicate that
-3 and 1 are inthe set. The graph of the solution is sketched below.
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Additional Example 6: 

[image: image38.png]Solve the double inequality —2 <4%s§ Write the solution in interval notation

and graph the solution on the real number line.




Solution: 
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Sinplify
Subtract,
Sinplify
Muliplyby -1. Reverse the diection of the inequdites.
Simplify.
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Simplify.




[image: image41.png]14> x21 canbe written as 1<x <14

In interval notation the solution is[1,14) . The bracket at 1 indicates
that 1 is inthe set. The graph of the solution is sketched below.




[image: image42.png]14> x21 canbe written as 1<x <14

In interval notation the solution is[1,14) . The bracket at 1 indicates
that 1 is inthe set. The graph of the solution is sketched below.




[image: image43.png]14> x21 canbe written as 1<x <14

In interval notation the solution is[1,14) . The bracket at 1 indicates
that 1 is inthe set. The graph of the solution is sketched below.




Additional Example 7: 

[image: image44.png]A rental car company offers wo options. Option 1is $100 per week plus 10
cents for cach mile, Option 2is $125 per week plus 5 cents for each mile. How
many miles per week would a person need to drive to make Option 2 more
economical than Option 17




Solution: 

[image: image45.png]Let x = the number of miles per week.
100+.10x = the weekly cost of Option 1
125+.057 = the weekly cost of Option 2.





[image: image46.png]Wite an inequality. We want Option 2 more economical than Option 1

(The cost of Option 2) is less than (the cost of Option 1)




[image: image47.png]Wite an inequality. We want Option 2 more economical than Option 1

(The cost of Option 2) is less than (the cost of Option 1)




[image: image48.png]125+.05x <100+.10x
125+.057— .10z <100+.10z .10z
125-.057 <100
125-.057-125 <100-125
- 055 <=25
=A5x 25
—65  —05

x>500

Subtract 10x from both sices
Siplify
Subtract 125 from both sides.
Siplify

Divide both sidesby - 05. Reverse the direction cf the inequality.

Simplify.

A person must drive more than 500 miles per week for Option 2 to be more economical

than Option 1




[image: image49.png]125+.05x <100+.10x
125+.057— .10z <100+.10z .10z
125-.057 <100
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=A5x 25
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x>500

Subtract 10x from both sices
Siplify
Subtract 125 from both sides.
Siplify

Divide both sidesby - 05. Reverse the direction cf the inequality.

Simplify.

A person must drive more than 500 miles per week for Option 2 to be more economical

than Option 1




For each of the following inequalities:


(a)
Write the inequality algebraically.

(b)
Graph the inequality on the real number line.

(c)
Write the inequality in interval notation.

1. x is greater than 5.
2. x is less than 4.
3. x is less than or equal to 3.
4. x is greater than or equal to 7.
5. x is not equal to 2.
6. x is not equal to 
[image: image50.wmf]5

-

.
7. x is less than 
[image: image51.wmf]1.

-


8. x is greater than 
[image: image52.wmf]6

-

.
9. x is greater than or equal to 
[image: image53.wmf]4

-

.
10. x is less than or equal to 
[image: image54.wmf]2

-

.
11. x is not equal to 
[image: image55.wmf]8

-

.
12. x is not equal to 3.
13. x is not equal to 2 and x is not equal to 7.
14. x is not equal to 
[image: image56.wmf]4

-

 and x is not equal to 0.
Write each of the following inequalities in interval notation.

15. 
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Write each of the following inequalities in interval notation.

23. [image: image100.emf]       


[image: image101.emf]      
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Given the set 
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, use substitution to determine which of the elements of S satisfy each of the following inequalities.

24. 
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For each of the following inequalities:

(a) Solve the inequality.

(b) Graph the solution on the real number line.

(c) Write the solution in interval notation.

30. 
[image: image72.wmf]10

2

<

x




31. 
[image: image73.wmf]24

3

³

x


32. 
[image: image74.wmf]30

5

³

-

x


33. 
[image: image75.wmf]40

4

<

-

x


34. 
[image: image76.wmf]11

5

2

-

³

-

x


35. 
[image: image77.wmf]17

4

3

-

£

+

x


36. 
[image: image78.wmf]20

3

8

>

-

x


37. 
[image: image79.wmf]0

10

>

-

x


38. 
[image: image80.wmf]4

7

11

4

+

<

-

x

x


39. 
[image: image81.wmf]7

3

9

5

-

£

-

x

x


40. 
[image: image82.wmf]6

2

7

10

+

³

-

x

x


41. 
[image: image83.wmf]x

x

5

6

4

8

-

<

-


42. 
[image: image84.wmf]1

4

8

5

+

³

-

x

x


43. 
[image: image85.wmf]9

8

10

-

³

+

x

x


44. 
[image: image86.wmf])

7

(

2

)

5

4

(

3

x

x

-

-

<

+

-


45. 
[image: image87.wmf])

20

(

)

2

3

(

4

+

-

£

-

-

x

x


46. 
[image: image88.wmf])

5

(

2

1

3

1

6

5

+

£

-

x

x


47. 
[image: image89.wmf](

)

(

)

x

x

-

-

>

+

10

3

1

2

1

5

2


48. 
[image: image90.wmf]8

2

3

10

<

+

£

-

x


49. 
[image: image91.wmf]13

3

2

9

<

-

<

-

x


50. 
[image: image92.wmf]17

7

3

4

£

-

£

-

x


51. 
[image: image93.wmf]3

4

5

19

-

£

-

<

-

x


52. 
[image: image94.wmf]5

4

15

10

3

3

2

<

<

-

x


53. 
[image: image95.wmf]3

5

6

2

5

4

3

-

>

>

-

x


Which of the following inequalities can never be true?

54. (a)
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