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MY WORD BANK

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

equation

simplify solution to an equation

solve an eduation substitution
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8.0 Opening Problem

OPENING PROBLEM: LIONS AND TIGERS AND BEARS

[6.EE.5, 6.EE.6; SMP 1]

value. Different animals have different values.
1@:. Explain your reasoning.

+
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8.1 Algebraic Equations

ALGEBRAIC EQUATIONS

We will explore mobiles and relate them to equations. We will revisit Nonna’s Pizza Menu and find

solutions to equations using substitution and a solution set.
[6.EE.5, 6.EE.6, 6.EE8; SMP1, 2, 6]

STARTED

pression and an equation?

Which of these are algebraic (variable

2. List all of the equations.

Which of these ar

Then evaluate it for y = 10.

5. Record the meanings of expression, equation, distributive property, simplify, and evaluate
in My Word Bank.
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8.1 Algebraic Equations

D BALANCE

(2)
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8.1 Algebraic Equations

Fill in the blank shapes with numbers €
represent the same value in the same equa

ation true. The same shape must

0 (the 3 is an exponent)

ed at problem 5 and wrote +2+ @ =9.

ue equation?

n NOT put 8 and 5 in the hexagons in problem 5?
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8.1 Algebraic Equations

D YOUR THINKING

ake each equation true. Squares and circles
ons, but the same shape must represent the

+-[1-O

one (a unique) correct answer? Explain.

e values of the squares and circles are not unique.
riting them with different solutions.
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8.1 Algebraic Equations

D EQUATIONS

PROVED PIZZA MENU
s the cost of the item.)

Drinks

Small drink (s)
Medium drink (m)
Large drink (L)

Extra-large drink
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8.1 Algebraic Equations

s the cost of the item.)

Drinks

Small drink (s)
Medium drink (m)
Large drink (L)
Extra-large drink (x)

its cost:

h+s+m+L+x=2e 2h =2 e ( +m+s)

Menu item and its cost:

6. 2L + =4 e

Menu item 3 S cost; Menu item and its cost:

7. Record the meanings of substitution and solution to an equation in My Word Bank.
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8.1 Algebraic Equations

ND YOUR THINKING

ans “greater than.” Circle the true inequalities.

C. 10 > 10
15100
7

) < 3(8) - 2

guality involvi

athem | operations and

at could be solutions to the

inequality.
4, v+5>12 5. > 40 7. %<6
v=9 x =10 y=21
=7 x=5 y =24
v=7.1 =7 Xx=55 y =15
W= x=4.5 y=12
cription: Description: Description:
8. Why he inequality n >n always be false?
9. Why must the inequality n+ 1 > n always be true?
MathLinks: Grade 6 (2" ed.) ©CMAT 8
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Solving Equations 1: Addition and Multiplication

SOLVING EQUATIONS 1: ADDITION AND MULTIPLICATION

We will solve addition and multiplication equations in various ways. We will use “mental math” with
substitution as a strategy to solve equations. We will solve balance scale problems as a way to

examine equality. Then we will use tape diagrams and a balance strategy to solve equations.
[6.EE.5, 6.EE.6, 6.EE.7; SMP1, 6, 7]

Huerta High School band is
esent the quantities of band

e and vanilla cupcakes at Lara’s
tity of each cupcake flavor.

a. What is the ratio of chog [ at Lara’s party?
How many of each fl
b. Catarina h e as ma X upcake at her party. Draw a tape diagram to
i is. Is tio of chocolate to vanilla cupcakes still the same as for Lara’s

had the same number of chocolate cupcakes as Lara, but 12 more of the vanilla
es. Draw a tape diagram to depict this. Is the ratio of chocolate to vanilla
still the same as Lara’s party?
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Solving Equations 1: Addition and Multiplication

TAL MATH AND SUBSTITUTION

3) (4)

. The weight of one bag @
this weight. The total w

S unknown. There are 5 bags of apples that are all of
. For this situation:

a. Draw atape
diagram.

b. Write an equation and its solution.

value for x from part b above. Write an equation to express that the sum of
eights of the bag of apples plus the weight of a bag of oranges, vy, is 12

12. Record the meaning of solve an equation in My Word Bank.
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Solving Equations 1: Addition and Multiplication

LE PUZZLES

eight, the same shapes have the same weight,
problems are independent of one another. Use
uestion.

T s

What weighs the same

hyist icture impossible?

Use the scale to the r

4 5B

on Still Reasonin
t side | balanced? 9
©.0)
remove [L]
7 VAN om
. | remove [JO remove
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Solving Equations 1: Addition and Multiplication

BALANCED SCALES

and inequalities with unbalanced scales.
ght and each /2\ represents an unknown

Inequality
1<3 is an

(ine ity)
]

nced scale, 4 = 4. 11 1

2. Oneu own added to both sides of
the original b ced le.

atio equali

N\

dded to the right side, and

of the original scale. e X to the left side of the original scale.
Equation or inequality: ation or inequality:
/N
5. The number of u n 6. One-half the units are removed from each
original scale | bled. side of the original scale.
Equation or inequality:
/N

e balanced scale to the right. [1]

the equation it represents.

Harry remove 3 units from both sides?

c. Draw the new balanced scale and write the equation it represents.

d. Does the equation in part ¢ represent the solution to the equation in part a?
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H TAPES AND BALANCE

pe diagrams need not be to scale.

Solving Equations 1: Addition and Multiplication

3)

(4)

10. Write a story
problem to
represent this
tape diagram.

135

450
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Solving Equations 1: Addition and Multiplication

ICE 4

tal math. Check.

3. laik=1 4. p=10
4 3
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8.3 Solving Equations 2: All Four Operations

SOLVING EQUATIONS 2: ALL FOUR OPERATIONS

We will solve equations using all four operations. We will continue to solve equations using
mental math with substitution, plus tape diagrams and balance. We will solve problems using

algebra, and apply new strategies to solve these equations.
[6.EE.5, 6.EE.6, 6.EE.7, 6.EE.9, 6.RP.2, 6.RP.3ab; SMP1, 2, 3, 4, 5, 8]

STARTED

Ive using an algebraic proce
2.

y

a. Write an equation thge a. Write an equation the diagram
represents. represents.

b. Increase the amount of tape so that
the top and bottom parts are multiplied
by 3 (show a total of 3 copies).

c. Write the new equation the diagram
represents.

d. Did this change to the tape diagram
change the value of y? change the value of x?
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8.3 Solving Equations 2: All Four Operations

TH AND SUBSTITUTION

3) (4)

d mental math. Ch
4

crate, X, is unknown. There are 5 people who will share them
0 get 12 oranges. Write an algebraic equation for this

e for x from problem 14. Write an equation for which y people share x
oranges S0 each person gets 20 of them. Solve for y and state what the solution for y

means.
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8.3 Solving Equations 2: All Four Operations

S AND BALANCE

Equation
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ICE 5

8.3 Solving Equations 2: All Four Operations

=x-45

638 = x + 527

273 =10x + 3x ) : 1.6 9. 4x — 0.5x =14.7
12. E = 1zx
6 3
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8.3 Solving Equations 2: All Four Operations

MS INTO EQUATIONS

2. The number of trading cards KC has after
giving some away is 49.

a. Write a numerical equation j

trading cards
them.

ation solve for x if
way 33/eards.

e numb@r of playing cards in each
kis 35.

Nrite a numerical equation if Salim
has 280 cards, and puts them into
stacks that each have 8 cards.

b. Write a variable equation if Salim has
f cards, and puts them into stacks
that each have h cards.

an equation and solve for n if c. Write an equation and solve for f if
on has 12 times as many each stack has 10 cards.
hains as Sarabh.
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8.3 Solving Equations 2: All Four Operations

D YOUR THINKING

to an algebraic equation. Clearly state what
tion. Answer the question. For percent
lues to equivalent decimal values.

2. Arectangle has length equal to

inches and area equal to 4t sq
2

on ane 6. Parker is a server in a restaurant. He
he found out that received an $21.60 tip on a bill that

arged a 9% totaled $120. What percent tip did he
hair dryer receive?
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8.3 Solving Equations 2: All Four Operations

TRAINING

5 at a constant rate of speed.

ious times and distances she has run recently.

0.5 0.25 15 3.25

3. Write equations for each of the follo
equation for t. Then write the dimieni

a. d =13 miles c. d =26 miles

ns of distance a, and decided that each one would be 3.2 miles
ns, d. Write an equation that relates a and d.

b. (of
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Review

REVIEW

)RT: SOLVING EQUATIONS

Record results.

Card set O

Card word
number A

I

II

A"

ards'e ecord the attributes that are the

A

3. Partners, choose another pair of numbered matched cards and discuss the attributes that
are the same and those that are different.
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Review

‘EM UP

h the equations with the solutions.

Match ‘Em Up game. Be creative and
ite.

corrections as

s and solutions on
create a new game. It

Before putting the puzzle tog
show the work to solve the

1. A multiplication equatio 2. A multiplication equation with a decimal:

equation with a fraction: 4. A subtraction equation with a decimal:
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Review

OLVING EQUATIONS

or D.
Our group start poster is

rker. Our group marker is

ing your teacher’s direction

nd check equation 4. Then return to your seats. Work with your

a multiplication equation with at 2. Create a subtraction equation with at
e fraction that has the solution least one decimal that has the solution
x=1 n=25.
2
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ACross

1 to write an expr
Example: 4n +

MathLinks: Grade 6 (2" ed.) ©CMAT
Unit 8: Student Packet

Review

RY REVIEW

Down

2

a strategy for solving an equation that
involves substitution and no work
shown (2 words)

a property that rewrites a product as a
sum or vice versa

a value for a variable that makes an
equation true

to find a value for a variable that makes
an equation true

to find the value of an expression

25



Review

REVIEW

per and pencil exercise will help you gain
complete this challenge without any errors.
result by 0.5. Multiply the result by 3, Multiply

ber”. My big number is .

. Divide the result by 13. Wh

3. Complete eac alenc en write the name of an object that might
rement.

16 0z = gt C. 50g= kg

e. 3000 Ib = ton f. lcup= 0z
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Review

1,000 cans for their food drive. The leadership
that can hold up to 21 pounds. Each can

Numerical
expression

the average weight, about how

5. Circle the equivalent expr emonstrated by their equivalence?

6(2) + 6(7)° + 77 6(2 + 7°)
W.
Decimal Percent Percent of $1000
$750
125%
1.5
32.5%
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Review

CTION
ideas in this packet. Draw lines to show

nvestigate concepts and solve problems
nvolving length, area, and volume.
6.G.A)

O Use statistical measures and

to describe center and spread.
(6.SP.AB)

2. Packet Progress. Go back to Monlto
update your responses. Exp
something you would still Ji

2ss on the cover and complete or
tand better now than before or

. atical representations did you use to explore
m [SMP4]? Then circle one more SMP on the back of this packet
sed in this unit and be prepared to share an example.

onnections. What are some different strategies you learned for solving
\/hich do you prefer? Why?
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Student Resources

STUDENT RESOURCES

Definition
t a(b +c)=ab+ac and
mbers a, b, and c.

Word or Phrase

(4 +5)8 = 4(8) + 5(8)

ement that asserts the equality of two expres

that involves only numbers. This

that involves numbers al
5 a number and two variables.

evaluate

expression ematical exp on is a combination of numbers, variables, and operation
When values are assigned to the variables, an expression represents a number.

8 +x

athematical expressions are 19, 7x, a + b, 0

,and 4v —w.

An inequality is a mathematical statement that asserts the relative size or order of two
objects. When the expressions involve variables, a solution to the inequality consists of
values for the variables which, when substituted, make the inequality true.

5> 3is an inequality.

x + 3 >4 is an inequality. All values for x that are greater than 1 are solutions to
this inequality.
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Student Resources

Definition

Word or Phrase

erical or variable expression to a simpler form. A
ified by combining like terms. A fraction might be
d denominator by a common divisor.

. , L2
e equivalent numerical expression - .

ion to the equation 10 + x = 18. If
ation becomes true: 10 +

ng all values for the variabl
on true. Values tha

Wvalue for x

tape diagram A tape diagram is a g
between quantities. We dre

and rectangles with

h a common width to represent quantities,
2sent equal quantities. Tape diagrams are

w | w |
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Student Resources

Variables in Algebra

. Variables are represented by letters or symbols.
e use of variables, together with the rules of arithmetic,
at variables appear in algebra are the following.

Examples

X+4=9
5n =20
y <6

mula: P=2/( +2w, A=s2

ction (input-output rule): y,

mutative property of addi

ributive prope

Using Shapes to Répresent V Q

present t ame value each
ent the sa value or different

/\

This is NOT allowed

O -0

+ 4 = 10
aluate or Simplify?
We use the word “evaluat > 0 calcu the value of an expression.
To evaluate 16 — 4(2 the rulé order off@perations and compute: 16 — 4(2) = 16 — 8 = 8.

= 2, substitute 2 for x and calculate: 6 + 3(2) =6 + 6 = 12.

writing a number or an expression in a form more easily readable or

4 5x, combine like terms: 2x + 3 + 5x = 7x + 3.

may not be clear what is the simplest form of an expression. For instance, by the distributive
+ 2) = 4x + 8. For some applications, 4(x + 2) may be considered simpler than 4x + 8, but for other
+ 8 may be considered simpler than 4(x + 2).
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Student Resources

How to Determine if an Equation is True

LACE MENU
ts the cost of an item.)

Drinks

Small drink (s)
Large drink (L)

= 3(1.00)

25 +1.00

5+ 1.25

e drink (

Solving Equationsgdsiag a Me Mathiahd Substitution Strategy

To solve an equation using mentaldnath and itution, apply
value for the unknown that makesithe equati ue.

our knowledge of arithmetic facts to find a

Example 1: 8x = 40 Example 2: 8+ h =20

Think: 8 times what n Think: 8 plus what number equals 20?
Since 8 +12=20,h=12

Check: 8 +12 =20
20=20

Example 4: % =8

Think: What number divided by 3 is 8?

Since zsizs,n=24

.24 _
Check: 4 =12-8 Check: 3= 8
4=4 8=8
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Student Resources

Balance Scales and Laws of Equality

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

i each A represents an unknown weight (not equal to

o

New scale:

ide both sides by the same thing,
. Here we are halving the
ght on each side.

A &
7N

New scale:

(stll balanced) NN N
ill balance r alR “!
N

. 2X+2 2X+2
New equation: =
2 2
X+1=x+1

The addi : a=b and c=d, thena+c=b+d. Inother words, equals
R e example 1 above.)

Note that pperty extends to division as well. (See example 4 above.)
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

ns and inequalities.

A process of answering a question: which values om a
lity true? Use substitution to determine whethe
nequality true.

pressions when solving a real-world o
t an unknown number, or, dependin

riting and solving equation
rational numbers.

present a constraint pdition in
es of the form x > e infinite

orld proble n relatienship to one another;
of as the dep able, in térms of the other quantity,
the depe t and independent
example dir& problem involving

write the equation d = 65t

Understand the concept of a unit ratg
context of a ratio relationship. For exa
there is 3/4 cup of flour for each cup of suge
hamburger.”

a ratio a:b With b # 0, and use rate language in the
as a ratio of 3 cups of flour to 4 cups of sugar, so
for 15 hamburgers, which is a rate of $5 per

a. | Make tables of
the tables, an

ies with whole number measurements, find missing values in
oordinate plane. Use tables to compare ratios.

RDS FOR MATHEMATICAL PRACTICE
2nse of problems and persevere in solving them.

son abstractly and quantitatively.
onstruct viable arguments and critique the reasoning of others.
odel with mathematics.

ppropriate tools strategically.

SMP6 d to precision.
SMP7 Look for and make use of structure.

SMP8 Look for and express regularity in repeated reasoning. 9'7816147454281
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