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MY WORD BANK

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

equation

ression

proportional relationship

te variable
like terms
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6.0 Opening Problem

G THE LAKE
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6.1 Expression Investigations

EXPRESSION INVESTIGATIONS

We will write numerical expressions to represent geometric patterns, describe patterns in words,
and generalize these patterns using variable expressions. After working more with expressions, we

will revisit Crossing the Lake.
[7.NS.3, 7.EE.3, 7.RP.2a, 7.EE.1, 7.EE.2, SM

2,3,4,6,7, 8

STARTED

ession in My Word Bank.

ement below. Do not compute.

. Otis has 4 ribbons. Ella has 6 times
as many ribbons as Otis. Write a
numerical expression for the number
of Ella’s ribbons.

. Otis has n ribbons. Ella has 6 times
as many ribbons as Otis. Write a
variable expression for the number of
Ella’s ribbons.

expression below using the distributive property and then simplify.
+2)+5(v+4) 9. 6(w—-1)+4(w-2)

MathLinks: Grade 7 (2" ed.) ©CMAT 2
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6.1 Expression Investigations

N THE BORDER?
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6.1 Expression Investigations

N THE BORDER?

tinued

teacher.

Maya’s sketch

Row IV
nxn
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6.1 Expression Investigations

TICE 1

ions in My Word Bank.

expressions for the number of shaded border
ens have been drawn for you.

B X 7 5 x

Evaluate th
expressions t

e borde tern that seems to be established in the gardens above.
ger side has length n, then the shorter side has length ( — )-

east two variable expressions for the number of shaded border squares and
. Circle the simplified expressions to show that they are equivalent.
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TICE 2

at least two numerical 12

t least two variable

ow that represent the perimeter of the L x W rectangle

2W+ 2L 2(W+ L) 2W+ L
L L
+2W+ W+ 2W L+2L+L+2L SrLro L

4. Record the meanings of term, like terms, and coefficient in My Word Bank.
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6.1 Expression Investigations

TICE 3

equivalent expressions.

of two terms.

3 and the

are all the expressions equivalent?
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6.1 Expression Investigations

ON THE WALL

wide.

es that are all the same size to hang side-by-side
ants to know what size canvases t

four canvases.
e left edge of the wall and

all and the last canvas.

r canvases on j

5 with the canvases on it and want to do exactly
the same on their wall al wall width for each of them is different.
a. Write an exp

for their sgua all width of w feet.
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TICE 4

ay not be used at all.

6.1 Expression Investigations

atch the expression with the word descriptions.

2n+5

ice a number, decreased by 5 2(n+5)
osite of the difference when twice a number is 5(n—2)
decredsed by 5
The opposite of 5 less than a number 2n -5
- 12. The opposite of twice the quotient of a number and 5 -(2n - 5)
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Unit 6: Student Packet



6.1 Expression Investigations

LAKE REVISITED

ing problem. Do you see any patterns? Does
over and over again? Circle a repeating pattern if
W.

8. n adults and 2 children

everyone across the lake. How many adults are in the group?

MathLinks: Grade 7 (2" ed.) ©CMAT 10
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6.2 Visual Patterns

VISUAL PATTERNS

We will use words, tables of numbers, graphs, and equations (input-output rules) to describe visual

patterns.
[7.EE.1, 7TEE.2, 7.RP.2a; SMP2, 6, 8]

STARTED

y

esents 1 square 4

graphed and

>

are used more than once. Use the

coordinate plane origin vertical

is a'plane with a horizontal Ya
at the point (0, 0), called the

3. A

is typically referred to as the x-axis.
axis is typically referred to as the y-axis.

the coordinate plane are named by pairs of

. They are
e form (x, y). >
7. From the origin to the point located at (3, 5), move 3 units in the direction
and 5 units in the direction.
MathLinks: Grade 7 (2" ed.) ©CMAT 11
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6.2 Visual Patterns

MES NEXT?

I2RRCHERE NN NNEEREN 2) Picture
HEEEEEEEEEEEEEEEN
1
2
3
4 4
5 5
(4) Graph (4) Graph
Ya
> >
MathLinks: Grade 7 (2 ed.) ©CMAT 12
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6.2 Visual Patterns

TICE 5

Then build and draw step 4 for each pattern.
ith titles and labels.

Tile Pattern B
step 1 step 2 ste

»
Lt

v

X X

2. Why are neither of these relationships proportional?

MathLinks: Grade 7 (2" ed.) ©CMAT 13
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6.2 Visual Patterns

of change: for every increase of x by 1, y increases by .

b. | output rule (words): multiply the x-value by ___, then subtract ___ to get its
corresponding y-value.

c. Input-output rule (equation): y =

7. Record the meanings of equation and input-output rule in My Word Bank.

MathLinks: Grade 7 (2" ed.) ©CMAT 14
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6.2 Visual Patterns

TICE 6

Then build and draw step 4 for each pattern.
ith titles and labels.

Tile Pattern D
step 1 step 2 step 3

Rule for C: Rule for D:

2. True or false: For these patterns, the step number is the input value.

MathLinks: Grade 7 (2" ed.) ©CMAT 15
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6.2 Visual Patterns

TICE7

F is described with a graph. Complete the other

Rule for E: Rule for E:

Tile Pattern F

2. Write the increase in number of tiles for each step for each pattern. E: F:

3. True or false: For these patterns, the step number is the output value.

MathLinks: Grade 7 (2" ed.) ©CMAT 16
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6.2 Visual Patterns

ND YOUR THINKING

you did previously for tile patterns A — F.

ou have the correct rules before proceeding)
uare tiles for the given step numbers

he given number of square tiles
1\Y

00 Step 1,000

For 26 tiles

for 9,999 tiles

8 11 12
231
2
e. If x=%00, then y=
f. If y= 99%, then x =
MathLinks: Grade 7 (2" ed.) ©CMAT 17
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6.3 Expressions with Cups and Counters

EXPRESSIONS WITH CUPS AND COUNTERS

We will introduce a model and use it for building, drawing, and rewriting expressions that have

integers as constants and coeffivients.
[7.EE.1; SMP3, 5, 6]

STARTED

uivalent expression in Col

ationship between addition and subtraction:

same result as...

X+4x+6+3x—-8—-7x+2—-x when...
20 b. xX=2 C. X=-2

MathLinks: Grade 7 (2" ed.) ©CMAT 18
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6.3 Expressions with Cups and Counters

CUPS AND COUNTERS

Write variable
12. V +

VYV 14. VV - -

b. when x = -4:

MathLinks: Grade 7 (2" ed.) ©CMAT 19
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Write each expressiongh

6.3 Expressions with Cups and Counters

E-DOWN CUP

Upside-Down Cup

in simplest form. Build and draw if helpful.

14.

4—(x+2)

below involving the cup that represents the unknown (x).

Vv A A+ + A A A - — -
15.

16. -12

17. 0

18. -2X

MathLinks: Grade 7 (2" ed.) ©CMAT
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6.3 Expressions with Cups and Counters

TICE9

ters or a picture as needed.
2. 3-1-5-4x

-X—5x-5+1

ression below. Use cups an
ssion in Row [ to a

6. Evaluate the expressio ve as digected.

Let x =10 Letx=-10

its match: its match:

ed at the expressions 2n and n + 2. She substituted the value of 2 for n in
ressions, and said, “They’re both equal to 4, so they must be equivalent
ions.” Critique Aretha’s reasoning.

MathLinks: Grade 7 (2" ed.) ©CMAT 21
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6.4 Fluency with Expressions

FLUENCY WITH EXPRESSSIONS

We will simplify and evaluate expressions with rational coefficients. We will create variable

expressions to solve problems.
[7.RP.3,7.NS.3, 7.EE.1, 7.EE.2, 7.EE.3; SMP2, 3, 4, 8]

STARTED

umerical expression below

that it is a sum (or

9. (m-p)(-h)

Build and draw each expres i and counters and also simplify the

12.  -Bx+6—(2—4x)

picture algebra procedure

MathLinks: Grade 7 (2" ed.) ©CMAT 22
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6.4 Fluency with Expressions

D SORT...AND MORE

nd card set A — O. Each number card has some
letter cards left over. List the matching letter

Card 3: No mat

9 — 5(6 — 2n).

9-30-

4m—-12

m + [-3(4 —m)]
w+2)—-6w—-1)=__ —8w+2).
6w + 30 2(3w + 1)

2(3w + 1) 2(5w + 1)

trying to simplify the expression 7 — 2(3 — 8x). Describe each student’s

b. Nat’'s work: c. Bo’s work:
7 — 2(-5x) 7 -6 —16x

MathLinks: Grade 7 (2" ed.) ©CMAT 23
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6.4 Fluency with Expressions

IONS WITH FRACTIONS

ion below.

2 1 2 1
3. Lol 4. -l
sU=3) s W=

ike terms.

6. -§X—1

4dx 4

11. Cir | the expressions below that are equivalent to - &
“4x—4 “Ax AT 2x _ 2 2Ax+ )
6 6 3 3 3
MathLinks: Grade 7 (2" ed.) ©CMAT 24
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6.4 Fluency with Expressions

SIONS WITH DECIMALS

sion below.

3.

2.5(-4d — k) 4. -1.2(0.4d - 3k)

ike terms.

6.

-2.4x - 3.

-2. n)+3.9(p +n)

9. -2.4v — ( 10. -0.4(-n—m)—1.4(n+2m)
11. Circl he expressions below that are equivalent to M
-2.2x—-2.2 -2.2(x) N -2.2(0.1) -2.2x - 0.22 _22x  0.22
5 2 3 5 5 5

MathLinks: Grade 7 (2" ed.) ©CMAT
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6.4 Fluency with Expressions

ressions. Fix each of

-2
x -1
+
S
6. Cir ssions that are equivalentto 5 + %(x +8).
L 1
8) —x+9 5+ g4
2 2
7. Circle e expressions that are equivalent to “4(=2x - 0.6)
Tle2x - 0.6)] Bx+24 .24
? 8 80

MathLinks: Grade 7 (2" ed.) ©CMAT
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6.4 Fluency with Expressions

S FOR SALE

is going on sale at two different stores, but he’s
hat he observes as several days pass:
Truly Trousers

10% off

rice is shown. Circle the better buys.

Truly Trousers
denim corduroys
Monday $40 $60
Tuesda
Sunday
MathLinks: Grade 7 (2" ed.) ©CMAT 27
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6.4 Fluency with Expressions

or any pair of trousers at each store below.
rs.

b. Truly Trousers

problem 3 to find the

orts at Truly Trousers

laid at Trouser Trove d. $80 fancy plaids at Truly Trousers

MathLinks: Grade 7 (2" ed.) ©CMAT 28
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REVIEW

MS: EXPRESSIONS

,orD.

er. Our group start poster is

arker. Our group marker is

owing your teac dir

W.

oster 4 (or 8)

Use your “sta
1. Fin

ur start poster below. Find which step number has exactly that number of tiles.
— 161 tiles

88 tiles

3 (or 7) — 101 tiles

4 (or 8) — 98 tiles

MathLinks: Grade 7 (2" ed.) ©CMAT 29
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Review

SSION GAME

s. Record each round in the table below.

Ssion below.

6. The player with the gree
Round 1

Expression
Player 1

Expression
Player 2

and
evaluate

Winner

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

LONG?: EXPRESSIONS

long because it is not equivalent to the other
explain why it doesn’t belong.

cause it is not equivalent to the other
hy it doesn’t belong.

MathLinks: Grade 7 (2" ed.) ©CMAT 31
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Review

VOCABULARY REVIEW

to find the value of
illustration of additive inverse property
with the counter model (2 words)

terms with the same variable part, such
as 5x and -2x

a combination of numbers, variables,
and operation symbols

to write an expression in a more usable
form

are equal

11 a term with a fixed numerical value

MathLinks: Grade 7 (2" ed.) ©CMAT 32
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e nearest cent.

REVIEW

Review

20% increase
and new total

5% increase
and new total

15% increase
and new total

1% increase
and new total

$0.28

$28.28

MathLinks: Grade 7 (2" ed.) ©CMAT
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6.2 Visual Patterns

REVIEW

tinued

ings are not to scale.

b.
/ 4 yd /4.5 Ve
h

7 yd

18 ft

6 ft

N 4 ft

>

55 ft
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6.2 Visual Patterns

REVIEW

tinued

, 8 green, and 5 red. You are going to pick a
ine the probability of each event occurring on
raction, decimal, and percent.

b. P(a blue or red marble)

Pendleton, and Belton are three cities

s of Anderson and Belton is 11 miles, how far

MathLinks: Grade 7 (2" ed.) ©CMAT 35
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Review

ECTION

big ideas in this packet. Draw lines to show

Find the likelihood of events with probab

O

ess on the cover and complete or
rstand better now than before.

tion when you decontextualized a problem using
interpreted your result based on the context. [SMP2]

onnections. \What are some ways to represent changing quantities? For the
atterns Problems in Lesson 2, which representation(s) do you think best describe

MathLinks: Grade 7 (2" ed.) ©CMAT 36
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition
ptes that a + (-a) = 0 for any number a. In other words,
posite is 0. The number -a is the additive i

0

In the expression 5 + 2x + 3, the terms 5
expression is rewritten as 2x + 8, the ter

equivalent
expressions

uate refers to finding a numerical value. To evaluate an expression, replace each
in the expression with a value and then calculate the value of the expression.

evaluate the numerical expression 3 + 4(5), we calculate
3+4(5)=3+20=23.

To evaluate the variable expression 2x + 5 when x =10, we calculate
2x+5=2(10)+5=20+ 5= 25,

A mathematical expression is a combination of numbers, variables, and operation
symbols. When values are assigned to the variables, an expression represents a number.

expression

Some mathematical expressions are 19, 7x, a + b, 81% ,and 4v —w.

MathLinks: Grade 7 (2" ed.) ©CMAT 37
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Student Resources

Definition

Word or Phrase

ce of values is a rule that establishes explicitly an output

2 3 4 5
3 4.5 6 7.5

t-output rule could be y = 1.5x. In other
nput value by 1.5. If x = 100, then y = 1.5(1

" is typically associated with the i
ically associated with the output

er. The variables
referred to as

pression to a simpler form. A
ke terms. A fraction might be

ince each is a constant multiple of x. The terms 6 and 5 are like
h is a constant.

variabl riable is a quantity whose value has not been specified. Variables are used in many
nt ways. They may refer to quantities that vary in a relationship (as in a formula or

In the equation d = rt, the quantities d, r, and t are variables.
In the equation 2x = 10, the variable x may be referred to as the unknown.

The equation a+ b =b + a generalizes the commutative property of addition for all
numbers a and b.

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

The Coordinate Plane: Quadrant I

ause all coordinates graphed are nonnegative.
ber line (the x-axis) and a vertical number line (the y-axis)
rsection (0, 0) of the two lines is called the origin. Points

the point is to the right of the y-axis.
far the point is above the x-axis.

YA

b units up

1 unit up

2 units up

0 units up

Multiple Representations: Tables{\Graphs, & Equ s
e pric ere are > representations for this

Equation
(input-output rule)

Let y = cost in dollars
Let x = number of balloons.

We can see from the table
that the unit price is
1.50 dollars per balloon.

It appears that multiplying any
> input value by 1.5 yields its
# of balloons corresponding output value.

NUmbers of balloons must be
discrete values (specifically, whole
numbers). A trend line may be
drawn to show a growth pattern.

Therefore, y = 1.5x.

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

Variables in Algebra

ry. Variables are represented by letters or symbols.
he use of variables, together with the rules of arithmetic,

Examples
x+4=9
5n =

Formula;: P=2/ +2w A = s2

We use the word “simplify” whe
understandable.

To simplify [ 22x+3+5x=7x+3.
Sometimes it p e@rwhat is the simplest form of an expression. For instance, by the distributive

property, 4(x +2 & ications, 4(x + 2) may be considered simpler than 4x + 8, but for other
applicatio 8 me impler than 4(x + 2).

MathLinks: Grade 7 (2" ed.) ©CMAT 40
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Student Resources

quivalent Expressions
equal.

pressions. They are both equal to 6.

ny possible substitution of values for the variables, the

valent. For any value of the variable x, the
ombining like terms.

and 4x—x=3x

alent. While they happe
For instance, if x = 1

Simplifying Expre
In mathematics, we simplify a numerical or algebraic e

ess complicated form.

Upside-down Cup

+
+1

draw as: A
value: unknown (-x)

draw as:
value:

Expressions Descriptions

+ Build the expression. Think: 2 groups of
x + 3, which is an application of the
distributive property.

2(x + 3)
=2x+6

Build the expression. Think: 2 groups of
x + 3 from above -> then build the
opposite (distributive property).

+ Build the expression. Think: 2 groups of
x — 3 -> then build the opposite
(distributive property).

4x —2(x - 3)
=4x-2x+6
=2x+6

————

AN+ + +
N+ + +

Build the expression. Think: 4x AND 2
groups of x — 3 -> then build the
opposite of the groups (distributive
property). Then combine like terms
(think zero pairs).

MathLinks: Grade 7 (2" 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 testi

istep ratio and percent
uities and commissions,

gs of operatig ith fractions to

s involving the r operations withgiational numbers.

equiv nt expre ons.

k dd, s t, factor, an pand linear expressions

diffe forms in ‘@ pkeblem context can shed light on the
ROk example, a*+ 0.05a = 1.05a means that

merical and algebraic expressions and

OVeE Ui Siep res atical problems posed with positive and negative rational
numbers in any form pers, fractians, and decimals), using tools strategically. Apply
properties of operations late with aumbers in any form; convert between forms as

asonable s of answers using mental computation and estimation
ing $25 an hour gets a 10% raise, she will make an
or $2.50, for a new salary of $27.50. If you want to place a
ong in the Center of a door that is 27 1/2 inches wide, you will need to place
edge; this estimate can be used as a check on the exact

ANDARDS FOR MATHEMATICAL PRACTICE
e sense of problems and persevere in solving them.

eason abstractly and quantitatively.

SMP3 Construct viable arguments and critique the reasoning of others.

SMP4 el with mathematics.

SMP5 Use appropriate tools strategically.

SMP6 Attend to precision.

SMP7 Look for and make use of structure. “ HWI“H ‘lml“‘l”

SMP8 Look for and express regularity in repeated reasoning. 9'781614°454250
MathLinks: Grade 7 (2" ed.) ©CMAT 42
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