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MY WORD BANK

prd or phrase, using pictures and examples when
atical vocabulary.

equation
solution to an equatio
solve an equation

substitution

MathLinks: Grade 7 (2" ed.) ©CMAT 0
Unit 7: Student Packet



7.0 Opening Problem

5ERS AND BEARS
e value. Different animals have different values.

bd A .
ff.:: . Explain your reasoning.

213
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7.1 Solving Equations Using Substitution

SOLVING EQUATIONS USING SUBSTITUTION

We will use substitution as a strategy to solve equations. Then we will use these equation-solving

skills to solve number puzzle problems, given visual and written clues.
[7.NS.3, 7.EE.4a; SMP1, 7]

STARTED

ental math. Otherwise, sho
tion.

4

10. Record the meanings of equation and solution to an equation / solve an equation in
My Word Bank.
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7.1 Solving Equations Using Substitution

UP METHOD

olve and check each equation using substitution.

3)

9.  -8(p—5)=-54

Check:

12. %(—2x+ 4)=2

Check:
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7.1 Solving Equations Using Substitution

TICE 1

Word Bank.

11. unknown. The weight of a small bag of oranges

b. Write an expression for the weight of 3
large grocery bags, each filled with a
small bag of oranges and a small bag
of apples.

ite an equation to show that the total | d. What does the solution to the equation
bt of the 3 large grocery bags is 36 represent?
pounds. Then solve the equation.
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HUNDRED CHART PUZZLE

7.1 Solving Equations Using Substitution
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7.1 Solving Equations Using Substitution

CHART PUZZLE

. It means
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7.1 Solving Equations Using Substitution

TICE 2

ndred square puzzles. Write in variable
ills to find the numbers in the pieces.

6. Find the number of tiles

7. Find the step 3r of tiles in the last row for each.

Keith’s tile patter ick’s tile pattern 8. How are these patterns
Step # (x) f y Step # (x) | # of tiles (y) the same’?
1 7
2 15
25 3 23
33 4 31 9. How are they different?
5 5
100 100
401 159
Rule: Rule:
MathLinks: Grade 7 (2™ ed.) ©CMAT 7
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7.2 Solving Equations Using Algebra

SOLVING EQUATIONS USING ALGEBRA

We will use the concept of balance with a cups and counters model to solve equations. Then we
will use properties of arithmetic and equality to solve equations algebraically, and apply these skills

to solving problems.

[7.NS.3, 7.EE.1, 7.EE.4a, 7.RP.2ac; SMP142 3, 4, 5, 6, 7, 8]

STARTED

This scale shows balance. Why is this
incorrect?
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7.2 Solving Equations Using Algebra

NBALANCED SCALES

s and inequalities with unbalanced scales.
eight and eaché represents an unknown
pDwns, a popular variable is x.

Inequality
1<3

d.

WO x’s are added to the right side, and
e x to the left side of the original scale.

inequality:

AN
6. One-half the units are removed from each
side of the original scale.
equation or
inequality:
AN
he balanced scale to the right. [1]
1)1
a. the equation it represents. 1171 IEIE

b. Why ¢an Iggy remove 3 units from both sides?

c. Draw the new balanced scale and write the equation it represents.
d. Does the equation in part c represent the solution to the equation in part a?
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NS WITH BALANCE

7.2 Solving Equations Using Algebra

Cup

Upside-down Cup
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7.2 Solving Equations Using Algebra

TICE 3

ounters. Continue the building process until it is
ite the solution and check it using substitution.

2. 8=5+2(x—4)—-x

Build and solve:

6. Tito says, “l see 3 cups on one side and 6
positive counters on the other, so x =2.”

++ +
ANNL 44+ 4
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7.2 Solving Equations Using Algebra

NS ALGEBRAICALLY

(6)
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7.2 Solving Equations Using Algebra

contain

istake. Correct it and

7. 7Tx-3(2x-1)-2x=-2
7X—-6x +3-2x =-2
-x+3=-2

-x =-5

Correction(s)s

Correction(s):

8. Circle al

6x=18 4+x=16

MathLinks: Grade 7 (2nd ed.) ©CMAT
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22 =4 +6x

the following equations that are equivalentto 4 + 6x = 22.

4 + 6x 2

2

= 34+6x0=66
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7.2 Solving Equations Using Algebra

TICE 5
olve the equation 20d + 78 = 12.

pressions on both sides of the equation by 20.”
e, why might it be difficult to execute?

.” Even though Tommy has

eposits per month for several

te a variable expression for the
amount of money that is in Dee Dee’s
account after n months.

d. Dee Dee decides to be more ambitious
about saving. With the same initial
amount of money in his account and with
deposits of $25 per month, how long will
it take for him to save $580? Show all
work by writing and solving an equation.

5. Circle all the equations below that are equivalentto 0= 3(x —2) + 5.

5=3(x—2) 3(x—2)+5=0 3x—2+5=0

MathLinks: Grade 7 (2nd ed.) ©CMAT 14
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7.2 Solving Equations Using Algebra

PHONES

e is a set-up cost of $20, and then there is an
e billed semi-annually or quarterly.

days), you pay $ :
+ =$

u will pay + =

costs for Joan’s ph

3

A 4

that the point (1, 144) should lie on the graph since the cost is $144 per every 1
rvice. Explain to Ric why this isn’t true.

MathLinks: Grade 7 (2nd ed.) ©CMAT 15
Unit 7: Student Packet



7.3 Inequalities

INEQUALITIES

We will explore the conditions under which the sign of an inequality is preserved or reversed, and

solve and graph inequalities.
[7.NS.3, 7.EE.1, 7.EE.4ab; SMP1, 3, 6, 7, 8]

STARTED

n use these inequalities fo

the inequality.

4. v+5>-2 6. 2x>-20 7. §<-6

x=10 y=18

=-10 y=-18

w=0.5 x=-9 y=-24

w=-0.5 x=-10.5 y=-21

Description: Description: Description:
8. Record the meaning of inequality in My Word Bank.

MathLinks: Grade 7 (2nd ed.) ©CMAT 16
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7.3 Inequalities

INEQUALITIES

ion of Graph of
all solutions
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TICE 6

7.3 Inequalities

b solution set in My Word Bank.

Il solutions

Graph of all solutions

. Label and scale each graph appropriately.

Inequality

Graph

(let h = height)

| |

A

o

v

(let t=time)
s more than 16 minutes.

A

v

Write situatioms of your choice for the graphs below.

11.

MathLinks: Grade 7 (2nd ed.) ©CMAT
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7.3 Inequalities

INEQUALITIES

n, write a new inequality that reflects the change
plity each time. Be sure that your new inequality

with the
lues

True inequ

Steps resultin

True inequality with the
resulting values

4, 4

Multiply by 2

ply by -2
Divide by 3
Divide by -3

3. In the table above, look closely at the last column and circle every result where the
inequality changed direction compared to the original inequality.

4. Under what circumstances did the direction of the inequality symbol change?

MathLinks: Grade 7 (2nd ed.) ©CMAT 19
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7.3 Inequalities

NEQUALITIES

eck solution:

eck solution:

(4) Related Check solution:

Inequality

A

A
v
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7.3 Inequalities

TICE7

ble is on the left side and graph it.
3. 3Lz

8. -12-4<2(5-x)
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quations and Inequalities with Rational Numbers

EQUATIONS AND INEQUALITIES WITH RATIONAL NUMBERS

We will solve equations and inequalities that include rational numbers. We will use equations and

inequalities to solve problems.
[7.NS.3, 7.EE.1, 7.EE.4a, 7.EE.4b; SMP1, 3, 4, 6, 8]

STARTED

appropriate symbolic repre

x<25

None of the above

8. Why must the ineguality always befalse?

n+ 1 > AValways be true?

MathLinks: Grade 7 (2nd ed.) ©CMAT 22
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qguations and Inequalities with Rational Numbers

RATIONAL NUMBERS

(2)
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qguations and Inequalities with Rational Numbers

guation, and answer the question.

. 2ctangle has a perimeter of 60 cm. Its
width is one-third its length. What are its
dimensions?

comes to $61
pound of lans
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qguations and Inequalities with Rational Numbers

MATCH

are the boundary points for problems
lities to write the solutions and match the them

1 3
8.  4p+1-—-6p<-= h.
< ‘ 1 1 [ 1y
2 4 T
-3 0
MathLinks: Grade 7 (2nd ed.) ©CMAT 25
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qguations and Inequalities with Rational Numbers

TICE 9

n or inequality). Define variables, answer the
qguestion and check the s

6. There are three numbers: an original
number, half of the original number, and
twice the original number. The sum of
these three numbers is -49. What are the
three numbers?

MathLinks: Grade 7 (2nd ed.) ©CMAT 26
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quations and Inequalities with Rational Numbers

SUMMER

olve it, and graph the solutions. Then explain

the beginning of summer. She wants to leave at
mmer. She withdraws $25 each wgek for her
ithdraw this amount of money from

/ d of golf is $6.20. Lunch is $5.60. Vldeo games are $0.50
tsto spend no more than $20.00, how many video games can she
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ATIONS AND INEQUALITIES

le. Below is one of the equations inghe puzzle.

1(26—x
4
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Review

QUATIONS AND INEQUALITIES

time each.

2.

Structure:
[ x-[]=[]

a. Write an equation

n equation so that it has the
grea ossible solution.

c. Write an equation so that it has the
least possible solution.

MathLinks: Grade 7 (2nd ed.) ©CMAT
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Review

ATIONS AND INEQUALITIES

S.

,orD.
r. Our group start poster is

arker. Our group marker is

wing your teacher’s directi
Poster 3 (or 7)

2. Solve your start poste

MathLinks: Grade 7 (2nd ed.) ©CMAT 30
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Review

Across
1

Down

1 replacement of a quantity with one
that is equal to it

3  a statement asserting that two
expressions are equal

4 find all the values of the variable that
make it true

examples is 2x>5 + 1
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REVIEW

Review

Percent

1%

112.5%

MathLinks: Grade 7 (2nd ed.) ©CMAT
Unit 7: Student Packet

32



Review

REVIEW

tinued

rants, Patty On Burgers and Oh What a Burger.
ow much he would have to pay for different
5pilled on parts of his tables and the graph for

s erased.
Oh What % \

\

><V

dels, title 8nd graph Patty On Burgers.

C. gra pre C onal relationships? Explain.

at is the unit rate for Oh What a Burger?

f.  Which burger place is the better buy? Explain.
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Review

ECTION

big ideas in this unit. Draw lines to show

Find the likelihood of events with proba

O

on the cover and complete or update
etter now than before.

. M Connections. What strategies that you used for solving simple equations helped
you the equations became more complex?
MathLinks: Grade 7 (2nd ed.) ©CMAT 34

Unit 7: Student Packet



Student Resources

STUDENT RESOURCES

Definition

Word or Phrase

et is a point for which any interval surrounding the point
solutions and non-solutions. If the solutiogiset is an
he solution set are the endpoints of the int

BOTH x<-1 AND x <-1is x3
part of the solution set (open cir

solution to an
equation

§ a solution to the equation 10 + x = 18.
for x in the equation, the equation becomes true: 10 + 8 = 18.

solve an equatiot on refers to finding all values for the variables in the equation that,
en substituted, make the equation true. Values that make an equation true are called

ions to the equation.

o solve the equation 2x = 6, one might think “two times what number is equal to
67?” Since 2(3) = 6, the only value for x that satisfies this condition is 3.
Therefore 3 is the solution.

substitu Substitution refers to replacing a value or quantity with an equivalent value or quantity.

If x+y=10,and y= 8, then we may substitute this value for y in the equation
toget x+8=10.

MathLinks: Grade 7 (2nd ed.) ©CMAT 35
Unit 7: Student Packet



Student Resources

Properties of Arithmetic

pressions (mathematical phrases).

v' Associative property of multiplication
ae(bec)=(aeb)ec

v' Commutative property of multi
aeb=bpea

v' Multiplicative identity
(multiplication prope

ating additio d multiplicdtion
h + ca for agy three num a, b, and c.

Properties of ality

ations (M3 atica

Reflexivelproperty of equality: a = a

Symmetric property of equality:
fa=b,thenb=a

Transitive property of equality:

a=b and c=d,ff Ifa=b,and b=c,thena=c

MathLinks: Grade 7 (2nd ed.) ©CMAT
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Student Resources

quations Using a Substitution Strategy

bply your knowledge of arithmetic facts to find values that

Example 2: Solve 12 =20 - k.

e Think: 20 minus what equals 12?
e Since20-8=12, k=8.

s above.

Example 4: Solve 5(m —2) =

Similar Phrases with

Symbols Classification
4<10 inequality
ess than i 10-4 expression
is greater than 7>2+3 inequality
(2+3)+7 expression

Ds to make tences. The same is true in mathematics.

MathLinks: Grade 7 (2nd ed.) ©CMAT
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Student Resources

Balance Scales and Laws of Equality

ons because both sides of a balanced scale must have
have the same value.

ght and each Arepresents an unknown weight (not
iable is x.

aalGal
N

Example 2: Subtract the same
like 2x.

New scale:

New equation: 2(2x Z . 2x+2 _ 2x+2
New equation: = 2

x+1=x+1

operty of equality is applied (see Properties of Equality). Note that this

prope

MathLinks: Grade 7 (2nd ed.) ©CMAT 38
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Student Resources

Solving Equations Using a Model

Let + represent 1 Let V represent the unknown (like x)
Let — represent -1 Let A represent the opposite of the unknown (like -x)

As you solve equations, think:
e Can | simplify one or both sides? That is, focus on what can be done to each expression alone.
e What can | do to both sides? That is, focus on what can be done to the equation.
The following examples illustrate one solution path. Others paths are possible to arrive at the sa

e Solve -3 = 3(x + 2). Check (after solving): 3(-3)+6 — -9+6 — -3=-3

Picture Equation

et ~.

i~
S

Couy

divide both sides by 3 to
put counters equally into cups

e Solve:-2x-5-x=4 —(-3) > 6-5+3 > 1+3=-3+7—-54=4

Picture Comments

build the equation and rewrite
_____ (collect like terms)

add 5 to both sides and
remove zero pairs

-1)(-3x) = (-1)(9 3x=-9
(-1)(-3x) = (-1)(9) — take the opposite of both sides

3x _ -9 (accomplished by multiplying

3 3 both sides by -1),
X =-3 and then divide both sides by 3

3x _ 9

T - Ta The above actions have the same effect

-3 -3 o ) .
x=3 as diving by -3 in a single step

MathLinks: Grade 7 (2nd ed.) ©CMAT 39
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Student Resources

gebraic Techniques to Solve Equations

ide of the equation (e.g., associative properties,
putive property).
le (e.g., addition property of equality, multiplication

Comments

erms (-2 -3 =-5; 5x — 2x

Example:
e Solutions to inequaliti i S “is less
than” (<) and “is g : 2 ) th an open

circle, indicatip ot included in

“is greater than or equal to” (=) are
le, indicating that the boundary

A

MathLinks: Grade 7 (2nd ed.) ©CMAT
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Student Resources

Reversing the Direction of an Inequality

lity by a negative number, the direction of the inequality

Resulting inequality

Direction reverses?

12> -2

No

8>-6

20>-8

5>-2

-12<2

-8<6

xample Example 2 Comments
“4x+1<13 2x-9<-13 (Addition)
Do not reverse the
+9 +9 inequality.
2x < -4 (Division by a
positive number)
Reverse the 2x < 4 Do not reverse the
inequality symbol. 2 2 inequality symbol.
Solutions X< -2 Solutions

The inequality does not always reverse when solving an inequality that includes negatives.
Example 2 illustrates this.

MathLinks: Grade 7 (2nd ed.) ©CMAT
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

se them to solve real-world and mathematical

onships between quantities:

portional relationship, e.g., by testj

ations. For example, if
price p, the relationshi

mathematical problem, and construct simple
ing about the quantities: Solve word problems

Solve equations of these forn . are an algebraic solution to an arithmetic solution,
|dent|fy|ng the i ed in each approach. For example, the perimeter of a

ason abstractly and quantitatively.

SMP Construct viable arguments and critique the reasoning of others.

SMP4 del with mathematics.

SMP5 appropriate tools strategically.

SMP6 Attend to precision.

SMP7 Look for and make use of structure. || ”l"l"” mlml‘l”

SMP8 Look for and express regularity in repeated reasoning. 9'781614"454458
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Unit 7: Student Packet



	Monitor Your Progress
	Page
	My Word Bank
	7.0 Opening Problem: Lions and Tigers and Bears
	7.1 Solving Equations Using Substitution
	Solving Equations Using a Substitution Strategy
	Similar Phrases with Different Meanings
	Balance Scales and Laws of Equality
	Solving Equations Using a Model
	Using Algebraic Techniques to Solve Equations 




