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Lesson 11: “And” or “Or”
1. Determine whether each claim given below is true or false.
A. Right now, | am in math class and English B. Right now, | am in math class or English class.
class.
— ’,/
False rve
C. lam 14 years old or | am not 14 years old. D. lam 14 years old and | am not 14 years old.

True False

These are all examples of declarative compound sentences.

2. When the two declarations in the sentences above were separated by “and,” what had to be true to make
the statement true?

A compound sentence formed by joining statements with “and” is a conjunction.

3. When the two declarations in the sentences above were separated by “or,” what had to be true to make
the statement true?

A compound sentence formed by joining statements with “or” is a disjunction.
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You will need three colored pencils or highlighters.

4. A. Using a colored pencil, graph the inequality x < 3 on the number line below.
B. Using a different colored pencil, graph the inequality x > —1 on the same number line.

C. Using a third colored pencil, darken the section of the number line where x < 3 and x > —1.

D. In order for the compound sentence x > —1 and x < 3 to be true, what has to be true about x?

E. On/the g.raph, where do the solutions lie?
T+S between -|
and 3.

F. How many solutions are there to this compound inequality?

G. Sometimes this is written as —1 < x < 3. Explain how this relates to the graph.

H. Interval notation would show the solution as (-1, 3). How does this relate to the graph?
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5. A. Using a colored pencil, graph the inequality x < —4 on the number line below.
B. Using a different colored pencil, graph the inequality x > 0 on the same number line.
C. Using a third colored pencil, darken the section of the number line where x < —4 or x > 0.

| | h i | | i |
| | h g i | | | I9x
5 4 3 2 <1 0
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D. In order for the compound sentence x < —4 or x > 0 to be true, what has to be true about x?

E. On the graph, where do the solutions lie?
(-0o,-4) or (o, 00)

F. How many solutions are there to this compound inequality?

l’mC I Fe

G. Would it be acceptable to abbreviate this compound sentence as follows: 0 < x < —47? Explain.

H. Ininterval notation we would write (-©2,—4) or (0, ©). What does -©2 and ©® mean?
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6. A. Graph the compound sentence x > —2 or x = —2 on the number line below.
————+—+—+—>++P
| | | ’
. X
2

4

wh

|
|
S5 4 3 2 21 0 1 2
B. How could we abbreviate the sentence x > —2 orx = —2?
X a— ;
C. How could we write this in interval notation?

-7_'00)

7. Rewrite x < 4 as a compound sentence, and graph the solutions to the sentence on the number line
below.

Xx<4 or x=4

8. Graph each compound sentence on a number line. Then give the solution in interval notation.
x=2o0rx >3 b. x<—-5o0rx=>2

.Lz]or<5 °°) (-0,-5] or [2 OQ)

iy
5

| | |
| | |
5 4 3 -2 -1 0 1 2 3 4 5 5 4 3 .2 -1 01 2 3 4
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9. A. Rewrite 1 < x < 3 as a compound sentence, and graph the sentence on a number line.

%21 ond %<3

L)
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w
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-
o
v
w @
E . .-
W) enfem

B. Use interval notation to write the same solution.
[1,3]

10. Consider the following two scenarios. For each, specify the variable and define what it represents, then
write a compound inequality that describes the scenario given. Draw its solution set on a number line.

Inequality

Scenario Variable
Statement

Graph

a. Studentsareto present || ot
a persuasive speech in
English class. The
guidelines state that the LN S R U R B B B
speech must be at least
7 minutes but not
exceed 12 minutes.

represent

b. Children and senior
citizens receive a
discount on tickets at
the movie theater. To
receive a discount, a LN I N A R EE B B B B
person must be between
the ages of 2 and 12,
including 2 and 12, or 60
years of age or older.
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11. Zara solved the inequality 18 <3x—9 as shown below. Was she correct?

18<3x-9
27 <3x

65 9<x or x>9

12. Consider the compound inequality —5 < x < 4.

A. Rewrite the inequality as a compound statement of inequality.

B. Write a sentence describing the possible values of x.

X iS bEh\Jeen -5 qu

C. Graph the solution set on the number line below.

/ [ T R N N N N |
‘\'¢ SO R T R T $ 17 5
5 4 3 2 1 0 1 2 3 4 5

D. Rewrite the inequality in interval notation.

-5.4)
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13. Consider the compound inequality =5 < 2x + 1 < 4.
a. Rewrite the inequality as a compound statement of in‘equality.
2x+|>-9 Ix+| <
b. Solve each inequality for x. Then, write the solution to the compound inequality.
1x+3>-9 x| ¢4
V-
2x>-l 1x 4;3_
T A 3 T 2
x>-3 X
c. Write a sentence describing the possible values of x.
X is between -3 and
% L]
. . | | ¢ | | | L | | | |
d. Graph the solution set on the number line. S | I I I | I | " x
5 4 3 2 1 0 1 2 3 4 5

e. Write the solution in interval notation.
3
(-3, ,,)

14. A friend of mine suggested | could solve the inequality -5 < 2x + 1 < 4 as follows. |s she right? Explain your
reasoning.

—5<2x+1<4
\ —5-1<2x+1-1<4-1

—6<2x<3

3I< <3
XS5
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15. Givenx < =3 orx > —1:

A. What must be true in order for the compound inequality to be a true statement?

B. Write a sentence describing the possible values of x.

X 1S ether less thar
-3 or greater thaw -\

C. Graph the solution set on the number line below and then write the solution in interval notation.

0+ b———b (R,2) or (-] :00)

5 4 3 -1 0 1 2 3 4 5

(3%

16. Givenx +4 < 6or—2x+ 2 < —6:
A. Solve each inequality for x. Then, write the solution to the compound inequality.

+Y< o - -
X _"'1| & Ux t‘_LL

-

_2*4-1
X<Z -1l - x>|_'

B. Write a sentence describing the possible values of x.

X 15 erther less than
7 or Sfe.a\-er Yhan Y.

C. Graph the solution set on the number line below and then write the solution in interval notation.

S

| |
| |
5 4 3 2 -1 0 1 2 3 4 5
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Lesson Summary

In mathematical sentences, like in English sentences, a compound sentence separated by

AND is true if

OR is true if

Interval Notation

Interval notation describes a set of solutions with a pair of numbers. The numbers are the
endpoints of the interval. Parentheses and/or brackets are used to show whether the
endpoints are included or not.

(-1, 2] represents the interval from -1 to 2 but does not include -1. On the number line this
is represented as

Homework Problem Set

1. Consider the inequality 0 < x < 3.
A. Rewrite the inequality as a compound sentence and in interval notation.

B. Graph the inequality on a number line. 1 ! 1 ! l 1 1 ] 1 I 1

C. How many solutions are there to the inequality? Explain.
D. What are the largest and smallest possible values for x? Explain.

E. If the inequality is changed to 0 < x < 3, then what are the largest and smallest possible values for x?
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Write a compound inequality for each graph. Then write it in interval notation.
B £ | Lo 2 S
2. lpp—p—j——|—f——t) 3. t———————
S5 4 3 24101 2 3 4 5 $ 4 -3 .21 01 2 3 4 5 X

Write a single or compound inequality for each scenario. Then write it in interval notation.
4. The scores on the last test ranged from 65% to 100%.

5. Toride the roller coaster, one must be at least 4 feet tall.

6. Unsafe body temperatures are those lower than 96°F or above 104°F.

Graph the solution(s) to each of the following on a number line.

7. x<—-8orx=-1 8 3(x—6)=30or5—x=2

9. x<9andx>7 10. x+5<7o0rx =2
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11. x —4=0and 3x + 6 =18 12. x <5andx # 0

Solve each compound inequality for x, and graph the solution on a number line. Then write the solution in

interval notation.
13. x+6<8andx—1> -1 14. -1 <3-2x<10

15. 5x+1<0o0or8<x-5 16. 10 >3x—2o0rx =4

Solve each compound inequality for x, and graph the solution on a number line.
17. x—2<4orx—2>4 18. x—2<4andx—-22=>4
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Solve each compound inequality for x, and graph the solution on a number line. Pay careful attention to the
inequality symbols and the “and” or “or” statements as you work.

19.1+x>—-4o0r3x—6>—-12

20014+ x> —4or3x—6< —12

2. 1+ x>4and3x—6 < —12

22. A. Solve the inequality 4x + 8 > 2x — 10 or %x — 3 < 2 for x, and graph the solution on a number

line.

B. If the inequalities in Part A were joined by “and” instead of “or,” what would the solution set become?
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23. A. Solve the inequality 7 — 3x < 16 and x + 12 < —8 for x, and graph the solution on a number line.

B. If the inequalities in Part A were joined by “or” instead of “and,” what would the solution set become?

24. A. lsit possible to write a problem separated by “or” that has no solution? Explain or give an example.

B. Is it possible to have a problem separated by “and” that has a solution set consisting of all real

numbers? Explain or give an example.

Determine if each sentence is true or false. Explain your reasoning.

1 1
25.8+6Sl4and§<5 26. 5—8<00r10+ 13 # 23
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Solve each system, and graph the solution on a number line.
27. x—9=0o0rx+15=0 28. 5x —8=—-230rx+1=-10
| Il | | | | | ! | | | | Il | | | | | ! | | |
| | | | | | | | | | | | | | | | | | | | | |
Graph the solution set to each compound inequality on a number line.
29. x < —8orx > -8 30,0 < x £ 10
| | | | | | | | | | | | | | | | | | | | | |
| I I I I | I I I | I | I I I I | I I I | I
Write a compound inequality for each graph.
31, e —1> 32, A ettt
S5 4 3 2 01 2 3 4 5 s 4 -3 2101 2 3 4 5

33. Apoll shows that a candidate is projected to receive 57% of the votes. If the margin for error is plus or
minus 3%, write a compound inequality for the percentage of votes the candidate can expect to get.

34. Mercury is one of only two elements that are liquid at room temperature. Mercury is non-liquid for
temperatures less than —38.0°F or greater than 673.8°F. Write a compound inequality for the
temperatures at which mercury is nonliquid.

Lesson 11: “And” or “Or” n
EMUAR1IEHK-A Unit 3: Solving Equations & Inequalities engage y S.100

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org (cc) BY-NC-SA This V\{ork is licensed unfier? . § .
This file derived from ALG I-M1-TE-1.3.0-07.2015 Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.




