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INEQUALITIES

d inequalities.

d inequalities are true or false.

8
alities in one variable and graph

10.3 Inequality Problems 13

e Change verbal statements that involve inequalities to symbolic

statements.

e Use inequalities to solve problems.

e Graph solutions to inequalities.
10.4 Skill Builders, Vocabulary, and Review 17
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BANK

on Example or Picture

is equal to

is greater than

is less than

less than
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10.1 Linear Inequalities

LINEAR INEQUALITIES

Goals

o Write expressions, equations, and
inequalities.

e Graph solutions to inequalities.

e Determine whether equations and
inequalities are true or false.

up

< >

IA
\%

ement true.

rue that 6 =2 4.

...and it is also true that...
E 0.75
4 4
-4 -6 -4 -6
0.52 0.206 0.52 0.206
-4(-6) -3(-8) -4(-6) -3(-8)
5-7 -2+ (-3) 5-7 -2 + (-3)
5-7 -4(3 + (-1)) 5-3 -4(3 + (-1))
8 -2 8 -2

MathLinks: Grade 7 (Student Packet 10)




10.1 Linear Inequalities

AND GRAPHS

ions.

T

4 3-2-1 01 2 3

~ 1 I I I I I I I I I ‘ I >
4 -3 21 01 23
T <0000 00011
4 -3-2-1 01 2 3
< 1 1 1 1 1 1 1 1 ‘ : : : >
4 -3-2-1 0 12 3
6. -3<x<3 F.
D e e e e L o e e
321012 3
7. n<3 G.
(n is an integer) D) ————>
4 -3-2-1 0 12 3
8. -3<n<3 H.
(n is an integer) S B e e e e B B L R
4 321 01 2 3

9. Describe the difference between the symbols ® and O when graphing on a number line.
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10.1 Linear Inequalities

EQUALITIES

n, write a new inequality that reflects the
n fact a true statement.

Steps New inequality
(make sure
Left Right this is true)
+ 10 + 9 < 15

-(—)

the inequality changed direction.

3. On the first number line below, graph the numbers 4 and 10. Below it, graph the result of
subtracting -3 from 4 and -3 from 10. Draw arrows from each original point to its
corresponding new point.

<
<

v

A
v

0

4. On the first number line below, graph the numbers 4 and 10. Below it, graph the result of
dividing 4 by -2 and 10 by -2. Draw arrows from each original point to its corresponding
new point.

P
<

v

A
v

0

5. When did the direction of the inequality symbol change?
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10.1 Linear Inequalities

LITIES (Continued)

n, write a new inequality that reflects the
n fact a true statement.

Steps New inequality
(make sure
Left Right this is true)
6 + -9+

the inequality changed direction.

8. On the first number line below, graph the numbers -6 and -9. Below it, graph the results of
dividing -6 by 3 and -9 by 3. Draw arrows from each original point to its corresponding new

point.

P
<«

v

A

0

v

9. On the first number line below, graph the numbers -6 and -9. Below it, graph the results of
dividing -6 by -3 and -9 by -3. Draw arrows from each original point to its corresponding

new point.

P

<

»
»

A

10.When did the direction of the inequality symbol change?
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10.1 Linear Inequalities

S, AND GRAPHS

Graph the solutions Test a number
<—+—@ > Is 5> 47
0 4 Yes
4. | the opposite of x X>2
is greater than 2 (-1)(-X) D) | < -
5. | xis any value
between
-2and 4 = -
(inclusive)
6. | xis any value
between
-2and 4 = -
(exclusive)
7. | The opposite of x
is less than or P -
equal to 5
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10.1 Linear Inequalities

D GRAPHS (Continued)

Graph the solutions Test a number
(inclusive)
12. | x is any value
between P
0 and -3 = -
(exclusive)
13. | The opposite of
X is greater than P -
or equal to -3
14. | -1 is greater
than x -
15. | 2 is greater than
the opposite of x -
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10.1 Linear Inequalities

FALSE?

o the equation or inequality. Then make a
r false. Use numerical examples to support a
unterexample is needed to disprove a

Conjecture:
les Counterexamples T
- rue or
(if any) False?

4. Ifa=bandb=c,
thena=-c.

5. Ifa>bandb>c,
then a > c.

6. Ifa#b,and b #c,
then a # c.

7. Which statements above are false, even though they have supporting examples?
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10.2 Solving Linear Inequalities

SOLVING LINEAR INEQUALITIES

Goals

¢ Solve linear equations and inequalities
in one variable and graph their
solutions.

up

n the original equation.

2. 2x-4) = -4

C : Check:

Solve each inequality and graph the solutions.

3. -n > 3 and n is an integer 4, -5 < -x
< N < N
N 7 ~ 7

5. What is the difference between an equation and an inequality?
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10.2 Solving Linear Inequalities

QUALITIES

substitution to check the boundary point and

2. 32 x+6

Graph:

A

Check the boundary point (x = ).

Test another point (x = ).

v

3. —(x=2) > 1=
(x=2) > -15

Graph:

A

Check the boundary point (x =

)

Test another point (x = ).

v

4. 06 >02+x+x

Graph:

A

Check the boundary point (x = ).

Test another point (x = ).

v
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10.2 Solving Linear Inequalities

ITIES (Continued)

substitution to check the boundary point and

6. -Xx < -3x-5
Graph:
Check the boundary point (x = ).
Test another point (x = ).
7. 45 < -x — 5x - 0.9 8. x + 3(x-1) 2 2
Graph: Graph:
Check the boundary point (x=__ ). Check the boundary point (x=__ ).
Test another point (x =__ ). Test another point (x =__ ).

MathLinks: Grade 7 (Student Packet 10)
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10.2 Solving Linear Inequalities

EIT!

uation or inequality using the table below.

| 3 is 5, then the table gives the inequality

Roll 2 Roll 3

< -6

= -4

< -2

> 0

> 2

= 4

r inequalities and the graphs of their solutions.

1. 2.
Graph: Graph:
Check the boundary point (x=__ ). Check the boundary point (x=__ ).
Test another point (x=___ ). Test another point (x =___ ).

MathLinks: Grade 7 (Student Packet 10) 1"



10.2 Solving Linear Inequalities

Continued)

alities.

4.

Graph:

A
v

Check the boundary point (x=__ ).

Test another point (x = __ ).

5. How does drawing the graph of an inequality help you to check the accuracy of the

solution?

MathLinks: Grade 7 (Student Packet 10)
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10.3 Inequality Problems

INEQUALITY PROBLEMS

Goals

e Change verbal statements that involve
inequalities to symbolic statements.

e Use inequalities to solve problems.

e Graph solutions to inequalities.

up

hte symbolic representation from the given
and some may be used more than once.

Symbols Choices

X 25 A. x =25

X 25 B. x=25

annon has $25 or more. X 25 C. x>25

4. Andrew has no more than $25. X 25 D. x =25

5. Ron has at least $25. I '¢ 25 E. x< 25

6. Steve has $25 at the most. ¢ 25 F. x <25
7. Lamar has approximately $25. X 25 G. None of the above

8. For each symbolic statement above, what does x represent?

v

9. Graph: x> 2.5, xis an integer. <

MathLinks: Grade 7 (Student Packet 10) 13



10.3 Inequality Problems

LE SHOP

per week plus $5 for each bike sold.

eek, but do not sell any bikes?

week and sell 4 bikes?

make at least $100?

ion in problem 3, and justify your answer.

have to sell in a week in order to earn more

This week you want your pay to be at least $200.

6. Write an inequality that describes the number of bikes (b) you need to sell.

7. Solve the inequality and graph the solution. <

v

8. Explain your answers to problems 6 and 7 in the context of the problem.

MathLinks: Grade 7 (Student Packet 10) 14



10.3 Inequality Problems

SCHOOL ACTIVITIES

pring dance.

ce and 30 people attend, how much will they

ce and p people attend, how much will they

nce is $4000. How many people must attend
an inequality, solve it, and graph the solutions.
problem.

A
v

2. The high school basketball team needs to raise at least $2,700 to travel to a tournament. A
booster donates $250 and the team is selling magazines at $27 per subscription to make
the rest. How many subscriptions must they sell? Write an inequality, solve it, and graph
the solutions. Explain your answer in the context of the problem.

A
v
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10.3 Inequality Problems

TY’S SUMMER

ve it, and graph the solutions. Then explain

eginning of summer. She wants to have at
er. She withdraws $25 each week for her
aw this amount of money from this account?

A
v

ition to $0.64 per mile. Katy wants to spend
s can Katy travel without exceeding her limit?

A
v

3. Katy goes to the Fun Golf Arcade with her friends. They play golf, have lunch, and then
play some video games. A round of golf is $6.20. Lunch is $5.60. Video games are $0.50
each. If Katy wants to spend no more than $20.00, how many video games can she play?

A
v
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10.4 Skill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW

ILDER 1
33 , 36 5+ (-3)
11 ’ 1 — 2
4(-2) 6. 3(1-10) (-9)(-3)

8.  12.6-48(3.21)

18.4 3 2 1

1. 4(-2%—5 12. 21(1 _ 11j

8 2\ 4 8

MathLinks: Grade 7 (Student Packet 10)
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Compute.

10.4 Skill Builders, Vocabulary, and Review

ILDER 2
ecimal Fraction
0.08
7
8
12.5

nd missed 5 points. Quinlynn took an English
t. Who received a higher percentage on their

7. 65% of 15

8.

130% of 64

9. 24% of 180

10. The left side of a balanced scale has 32 pounds of potatoes plus a bag that is g full of

potatoes. The right side has 47 pounds of potatoes. Write an equation that describes this
situation. Then solve it for the weight of a full bag of potatoes.

Use mental math to find the missing value of the variable to make each equation true.

12X
8 24

12.

-6_

-12

7

X

13 2 .32
X 16

MathLinks: Grade 7 (Student Packet 10)
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10.4 Skill Builders, Vocabulary, and Review

ILDER 3
ntal math. Otherwise show all work.
+4 3. -3n—-115 = 4
-4 6. -6(p—8) = 84
(n+4)
=0 9. 9=
-10

10. The number of girls in a class, g, is unknown. The number of boys in the class is 12.

a. Write an expression for the number of students in the class.

b. Write an expression for the number of students in 4 classes if the number of boys and
girls in each class are the same as the first class.

c. Write an equation to show that the total number of students in the 4 classes is 100.

Then solve the equation.

d. What does the solution to the equation represent?

MathLinks: Grade 7 (Student Packet 10) 19




10.4 Skill Builders, Vocabulary, and Review

ILDER 4

ctly. Find the mistake, circle it, and rework the

Circle the error and rework the problem.

2. Explain what was done mathematically in each step and check the solution.

Equation/Steps State what was done
1
a. 44 = 1 (x+8) a. given equation
b 44 = -1x— 2 b
4
C + 2 +2 Cc
ol et | «
____________________________ e
. 46(-4) = -1 x (-4) ©
4
-184 = x f.
g. | Check your solution using substitution:

MathLinks: Grade 7 (Student Packet 10) 20



10.4 Skill Builders, Vocabulary, and Review

ILDER 5
9) — 32 3. 3y-2y+5-y+9
5(x + 2) 6. 24-3x=9
= -56 9. 167.2=-56+7.2x
10, 21 +35=91 1. -31x_4=-38) 12, -121 =3x+-92
5 4 10 2 8 8 8

13. The longer side of a parallelogram is 8 units more than three times the length of the
shorter side. The perimeter is 144 units. What is the length of each side?

MathLinks: Grade 7 (Student Packet 10)
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c. Write the solution in words.

d. Check the solution.

10.4 Skill Builders, Vocabulary, and Review

ILDER 6

2. The sum of three consecutive even
integers is 264. What is each integer?

a. Define the variables.

b. Write an equation and solve.

c. Write the solution in words.

d. Check the solution.

MathLinks: Grade 7 (Student Packet 10)

22



10.4 Skill Builders, Vocabulary, and Review

ILDER 7

Graph the solutions

Test a number

v

v

v

v

d.
———
-2 0 2
6.
———>
-2 0 2

7. | xis a value
between

-2t00
(inclusive)

v

A

2<x<0

v

A

MathLinks: Grade 7 (Student Packet 10)
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10.4 Skill Builders, Vocabulary, and Review

ILDER 8

A
.

and check by testing a number.

Check the boundary point

olutions and test another number.

5. |-b £ -x-9
6. gx+5>-5
3

A
v

7. | 1.2(x—4)-2x < 0.8

A
v
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10.4 Skill Builders, Vocabulary, and Review

ILDER 9

and solve it. Then check the boundary point

2. A number times -3 is less than or equal to
two less than the number. Find all
possible values of the number.

a. Write an inequality and solve it:

b. Answer in words:

c. Check:

3. After paying $5.00 for a salad, Taylor has less than $27.00 left. How much money did she
have before buying the salad? Write an inequality, solve it, and then answer the question
in context.

4. Robert makes $8.50 per hour working at a convenience store. If he gets a bonus of $25
this week, how many hours must he work to make at least $165? Write an inequality,
solve it, and then answer the question in context.

MathLinks: Grade 7 (Student Packet 10) 25




CABULARY

4
Across Down
3 A mathematical statement that asserts 1 -4 + 7 = 3 may be read:
the equality of two expressions. 7 -4 is equal to 3.
5 6 — 5 =1 may be read: 2 A mathematical statement that asserts
5 6 is equal to 1. the relative order of two objects.
6 -2 -1 (3 words) 4 6 2 (3 words)

7 4+5 9 ( 3 words)

8 There are solutions and non-solutions
around this point of a solution set for an
inequality.

(For word hints, see the word bank and other vocabulary used in this packet.)
MathLinks: Grade 7 (Student Packet 10)
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10.4 Skill Builders, Vocabulary, and Review
RESPONSE

nd select the best answer(s).

true.

C. x=5 D. x =10

s that “the opposite of x is less than 4.”

C x<4 D. None of
these.
C. x<4 D. x> 4
onsto 7 > -3x-2.
B.
el el ) —|— >
4 321012 3 4

D. None of these

4 -3 -2-1 01 2 3 4

5. Rafael makes $15 an hour. He needs to make at least $200 this week. Which of the
following inequalities could be used to figure out how many hours, h he needs to work?

A.  15h > 200 B. 15h =z 200 C. 15h < 200 D. 15h = 200

6. Gabriel has no more than $5 in his wallet. Which of the following graphs best represents
the number of dollars in his wallet?

A. B.
< I ¢ >—> <>
0 5 0 5
C. D.
< ¢ ® > <1+t
0 5 0 5

MathLinks: Grade 7 (Student Packet 10) 27



10.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

Graph the solution. Test a number.

N

N
7

<— oy —>
1 2
10.2 Solving Linear Inequalities
Solve each of the following and graph the solutions.
6. 5-x=9 7. 5-x<9 8. 5-x<9

10.3 Inequality Problems

Solve the following inequalities and graph the solutions.

3
m+ — <
4

oo |~

)
10. 9.5 = 1.4d-31 11. —(x——j > 5

N[ =

MathLinks: Grade 7 (Student Packet 10) 28




10.4 Skill Builders, Vocabulary, and Review

CONNECTION

ng mathematician.

quations.

resented in each of the following graphs.

7. Marcos needs to make at least $1,800 a month to cover the cost of his bills. His current job
pays him $20 an hour.

Write an inequality that could help Marcos figure out how many hours, h, he needs to work
in a month.

Solve and graph the solutions to the inequality.

Parent (or Guardian) Signature
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COMMON CORE STATE STANDARDS - MATHEMATICS

STANDARDS FOR MATHEMATICAL CONTENT

gs of numbers to the system of rational numbers.'

rational numbers: Interpret statements of inequality as
b numbers on a number line diagram. For example,
pcated to the right of —7 on a number line oriented from

ations and inequalities.’

y as a process of answering a question: which values
on or inequality true? Use substitution to determine
akes an equation or inequality true.

to represent a constraint or condition in a real-world or
ualities of the form x > c or x < ¢ have infinitely many
alities on number line diagrams.

s using numerical and algebraic expressions and

al-world or mathematical problem, and construct simple
S by reasoning about the quantities: Solve word

px+ q>rorpx+q<r, where p, q, and r are specific
he inequality and interpret it in the context of the

bu are paid $50 per week plus $3 per sale. This week
you want your pay 1o De » 100. Write an inequality for the number of sales you need to
make, and describe the solutions.

*Content essential for success in 71" grade
' A major cluster for the grade level.

STANDARDS FOR MATHEMATICAL PRACTICE
MP2 Reason abstractly and quantitatively.
MP3 Construct viable arguments and critique the reasoning of others.
MP4 Model with mathematics.
MP6 Attend to precision.
MP8 Look for and make use of repeated reasoning.
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