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MY WORD BANK

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

equation
input-output rule

ra unit price
uivalen unit rate

MathLinks: Grade 7 (2" ed.) ©CMAT 0
Unit 3: Student Packet



3.0 Opening Problem

OPENING PROBLEM: LENGTH AND AREA PATTERNS

[7.RP.2c; SMP 3]

Step 4 Step 5

Step 5

><V

Step n

(5) = (6)

PERIMETE

Ste

Step 5

Step n "X

8. Record the meanings of ratio, equivalent ratios, and expression in My Word Bank
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.1 An Introduction to Proportional Relationships

AN INTRODUCTION TO PROPORTIONAL RELATIONSHIPS

We will use tables and graphs to explore unit rates and unit prices. We will learn what it means for
guantities to be in a proportional relationship, and identify the constant of proportionality (unit rate)

in tables and graphs.
[7.NS.3, 7.RP.1, 7.RP.2ab, 7.EE.3, 7.G.1; SMP1, 3, 4, 5, 6]

costin $ (y)

cost in dollars
# of bagels

N

3. Which shop has the better buy? Explain.

MathLinks: Grade 7 (2" ed.) ©CMAT 2
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.1 An Introduction to Proportional Relationships

RELATIONSHIPS
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.1 An Introduction to Proportional Relationships

RELATIONSHIPS

tinued

smallest x-value.

Is the unit rate the
same as other
entries in the

table?

Problem 1

Problem 2

(. )

s from problems (1) — (4) describe proportional relationships? Explain.

7. Record the meanings of equation, unit rate, unit price, proportional (relationship), and
constant of proportionality in My Word Bank.

MathLinks: Grade 7 (2" ed.) ©CMAT 4
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.1 An Introduction to Proportional Relationships

ICE 1

he patterns. Then copy the area and perimeter
the unit rate columns in the table below.
2 Step 3 Step 4

bters — Pattern 1 : Pattern 2

eA—2 P1:
Al

P1:P2 unit rate b2
P1

4. Do the area ratios and perimeter ratios appear to be in a proportional relationship? Explain.

MathLinks: Grade 7 (2" ed.) ©CMAT 5
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.1 An Introduction to Proportional Relationships

(5)

# of sec
elapsed

(x)
0
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.1 An Introduction to Proportional Relationships

ICE 2

rent ticket price packages.

hen graph the relationship
2 to scale, title, and label your

V4

2. Does the ticket pricing reg portional relationship? Explain.

otion offer best price in cost per ticket? Which would you choose?

MathLinks: Grade 7 (2" ed.) ©CMAT 7
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.1 An Introduction to Proportional Relationships

hip between cost and number of
graph appropriately.

Ya

5. Does this represent a proportional relati

ptio s the best buy? Which would you choose? Explain.
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.1 An Introduction to Proportional Relationships

KILROY ARE BACK!

Here are the backs of their heads.

A

th.

ngth.

Dabney’s

points on

. Find the ratio of Buddy’s width to Kilr

1
lg Kilroy

6. Find the ratio of Buddy’s leng

7. Why is there no multiplier that creates Kilroy’s head
from Buddy’s head?

length

C
T VI
Bu ddy&
A

h top right of head)
top of right ear) 1
top of left ear)

v

| width

is tell you about the relationship between the ordered pairs of Buddy’s coordinates and
inates?

9. Which pair of friends have proportional faces?

MathLinks: Grade 7 (2" ed.) ©CMAT 9
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Digging Deeper into Proportional Relationships

DIGGING DEEPER INTO PROPORTIONAL RELATIONSHIPS

We will use tables, double number lines, graphs, and equations to explore what it means for a
relationship between quantities to be proportional. We will pay special attention to the meaning of

specific ordered pairs of quantities represented in the different representations.
[7.NS.3, 7.EE.3, 7.RP.1, 7.RP.2abcd; SMP3, 4, 5, 6]

STARTED

6
a y
ett orresponding
f X is
. If x=100, then y =
f. If y=100,then x=
2a. | 6 8 11
1
y 65
every increase of x by 1,y increases by
: Multiply an x-value by to get the corresponding
-output rule (equation): y = ; the coefficient of x is
e. 00, then y =
f. If y=100, then x=
3. Record the meaning of input-output rule in My Word Bank.
MathLinks: Grade 7 (2" ed.) ©CMAT 10
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Digging Deeper into Proportional Relationships

’S SHRIMP SHOP

younds of shrimp for : ‘%

(4)
)

v
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ICE 3

Show

soda
juice.
water is
of juice

iris

Another ordered pair is (0, ithin the

of soda water for every 2 cups of fruit juice.

Digging Deeper into Proportional Relationships

cups of ___
soda water | CYPS of(frwt juice
(x) y

0

of FFW, this represents

e used?

make the exact same flavor of FFW if 40 cups of

5. How many cups of FFW can be made with using 10 cups of juice?

MathLinks: Grade 7 (2" ed.) ©CMAT
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Digging Deeper into Proportional Relationships

er and juice.

7. Draw the following right triangles @

e of Length of changeiny
icalleg | horizontalleg | —

(chang€iny) | (change in x)

Vertices of rig changein x

Triangle A

Triangle B

eaning of the ratio of the lengths of the legs (last column in the table) in the
e problem?

9. Write a easons that explain why the data in the tables and on this graph represent a
proportionafrelationship.

MathLinks: Grade 7 (2" ed.) ©CMAT 13
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3.3 Equations and Problems

EQUATIONS AND PROBLEMS

We will write and solve equations created using equivalent rates, commonly referred to as
“proportions.” We will solve proportional reasoning problems using multiple strategies, including

equations.
[7.RP.1, 7.RP.2bc,7.NS.3, 7.EE.3; SMP1, 2, 3,5, 7, 8]

STARTED

2. Label each tick mark o

&
<«

I
I
0

9. Circle all of the true eq

Notice that they are va : % = g.
2 8 4 8 1 4
a. — = = c — == d. == —
4 1 2 8 2
orrect tion above and explain why it is NOT true.

at is incorrect about each statement.

is 10 and Ang is 15. When JB is 20, | b. It takes 3 people 4 hours to paint a
g will be 30. room, so it will take 6 people 8 hours to
paint the room.

MathLinks: Grade 7 (2" ed.) ©CMAT 14
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3.3 Equations and Problems

ES AND EQUATIONS

‘Q@
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3.3 Equations and Problems
ICE 4

and rewrote it in a few different ways.

Solve each equation using any meth

2_x 5, 5.5
5 20 ' x 21
g 2=32
x 13
w you solved the equation in problem 8 above.
MathLinks: Grade 7 (2" ed.) ©CMAT 16
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3.3 Equations and Problems

0 help # of tubes
cost ($)

3. What is the cost of

hat is th

nit price for a tube of paint?

u notice that 3 electric vehicles (EV) drive by for every 10

s rate, about how many trucks b. If you saw 13 trucks drive by, about how
d you see if 56 cars drove by? many total vehicles drove by during that
time?
MathLinks: Grade 7 (2" ed.) ©CMAT 17
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3.3 Equations and Problems

BREAD RECIPE

ching Native American foods. Yazzie made it
zie then said, “Here’s what | did. | started by

1 cups of flour, and...” “Wait!” Granny said. “|

azzie said “You know a lot about r

5. How many cups of milk are needed
for %cups of cornmeal?

cups al.

ornmeal, finish

1 cup cornmeal requires cups milk.

MathLinks: Grade 7 (2" ed.) ©CMAT 18
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3.3 Equations and Problems

ICE 6

cups of cornmeal, and 1% cups of flour.

tatements. If any exact measure resulting
r a close, more reasonable estimat

2. How many cups of cornmeal are
for 1 cup of flour?

3. How many cups of flour g
% cups of cornmeal?

many cups of flour are needed for
2% cups of milk?

MathLinks: Grade 7 (2" ed.) ©CMAT 19
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3.3 Equations and Problems

D YOUR THINKING

om a local high school are turning a vacant lot
ication planner estimates the time it will take
ks. (Assume that everyone works at about the

e 18 hours to build a fence
14 hours to paint th

. How many hours will it ta
to plant the flow ogeth

per day, how many days will be

to complete the job?

day as the second day, how many
ours does each person need to work
each day?

want to paint your bedroom with your favorite shade of purple. Making this
eS % quart blue paint for every % quart red paint.

5. At to mix blue and red paint in the same ratio to make 5 gallons of your favorite
purple p how many quarts of blue paint and how many quarts of red paint will you
need?

MathLinks: Grade 7 (2" ed.) ©CMAT 20
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3.3 Equations and Problems

D YOUR THINKING

r printers that print pages at different rates.
each:

2. The printer in the attendance offi
50 pages per % minute.

he fac lounge prints
secg

Which printer pri e
AT THE PICNIC friend nged to some fun races.

ce was at a rate 6. In a crawling race, the winner completed
hopping racer 100 yards in 2 minutes. What is this rate
was the in miles per hour?

MathLinks: Grade 7 (2" ed.) ©CMAT 21
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REVIEW

ORTIONAL RELATIONSHIPS

or D.

Our group start poster is

rker. Our group marker is

ing your teacher’s

. Write a unit rate from the given fa

C. Write a different, equivale
assigned:
[}

partners or groups to check your original poster, and then to answer the
ed for part D.
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Review

TIVITY: NUTS

present proportional relationships (one card
ards with equivalent representations and find

3. Graph price in dollars vs.
number of pounds for each
mixture. Label and scale
appropriately. Use differ
colors if possible.

Do you think th ts sho
be connected? in.

><V
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Review

ROPORTIONAL RELATIONSHIPS

Record results.

Card set O

Card
number

Card

word letter

2d C3 and d the g

butes that are the

%

N

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

MathLinks: Grade 7 (2" ed.) ©CMAT 24
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Review

RY REVIEW

Across

Down

2  (See 5 down) For 1 the value of a ratio (two words)

2 An equation is a statement with

two equivalent (plural).
3 A price is a price per one unit of
measure.

5  For a good sandwich, Jayme likes her
peanut butter and jelly in a of 3 tsp
to 2 tsp.

6 Inthe equation 2x =10, x is an unknown.
It can also be called a :

MathLinks: Grade 7 (2" ed.) ©CMAT 25
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Review

REVIEW

u know about multiplication and division of
Finish. Note all products and quotients are in

Decimal 0.008
Percent 75% 0.5%
MathLinks: Grade 7 (2" ed.) ©CMAT 26
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Review

$6.75 and your friend spends $8.85.

ax will be paid?

|. About what percen

C. 240 =12y d. 45=67-s

f. 1y =160

MathLinks: Grade 7 (2" ed.) ©CMAT 27
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Review

5. Label the angles as acute, right, obtuse, or straight. Then write a fact about the degree
measure of each angle.

Ae a right angle.

d. Name a‘straight angle.

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

CTION

ideas in this unit. Draw lines to show

3. Mathematical Practices
an everyday probl
that you think

mathematical representations to make sense of
ircle one more SMP on the back of this packet
and be prepared to share an example.
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition
A complex fraction is a fraction whose numerator or denominator is a fraction.

[GIEN

Two complex fractions are —— and

N~
w‘mh—\

variable whose value is deter
independent variables. See independent variable.

statement that asse

ion that invol

mbers, variables, and operation
, an expression represents a

are 19, 7x, a+b, %,and 4v —w.

equivalent ratios Two ratio i ratios if each"number in one ratio is obtained by multiplying
the corrg pers in the other ratio by the same positive number.

0:12a

3 quivalent ratios because both numbers in the ratio5: 3
are tiplied by 4

get to the ratio 20 : 12.

independent variable A independe s a variable whose value may be specified. Once specified,
alues of the independent variables determine the values of the dependent
eS.

e equation y = 3x, y is the dependent variable and x is the
indépendent variable. We may assign a value to x. The value assigned
to x determines the value of .
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Student Resources

Word or Phrase

Definition

ence of values is a rule that establishes explicitly an
ut value.

1 2 3 4 5 X
15 3 4.5 6 7.5 1.5x

input-output rule could be y = 1.5x. In othemwords, to

ultiply the input value by 1.5. If x = 100, the

if the values of one are the same ant multiple of
e other. The variables are said to Bej gportional
s referred to as the constant of prop hﬁ;\. ‘

of kibble each day, then aber of ‘CUps of kibble’s
ber of days. If x is the numbe aysNand vy is the
le, then y = 3x. ant of pre ionality is 3.

. Theratioof a to b is

unit price

ed with a ra
b#0,i : ~ hich units may be attached.

unit rate of two quantities a and b,

value of a ratio

variable i i y whose value has not been specified. Variables are used in

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.
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Student Resources

for a Proportional Relationship

ortional relationship:

data pairs.
, 0).

ated by data pairs are equivalent.

t quantities of tickets.

| relationship. Alexa buys tickets when she goes to the

25

$3

ticket purchasing

/

pe

Since the miles per gallon (unit rates (Y
same, this situation represents qu
200
Furthermore,
(%]
Ko}
Let x = the num g
Lety =the nu ‘S 100
H*
The data fitsyth n the form
t represents a proportional relationship.
01
s) are graphed, they will fall on a

5
# of gallons

><V

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

Multiple Representations and Proportional Relationships
same price. Here are some strategies for representing

Strategy 2: Graphs

ght line through the origin indicates quantities in a
ional relationship.

VA

= cost per
. Lo dollars

To determine the unit price, create a g = —_
balloons

Therefore, k =$1.50 per balloo

This equation expresses utput as nultiple of the input, showing that the relationship is

proportional.

MathLinks: Grade 7 (2" ed.) ©CMAT 33
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Student Resources

Sense-Making Strategies to Solve Proportional Reasoning Problems

Strategy 2: Find unit prices

First, find the cost of one pencil.

M% - $0.55

ds is equivalent to
Seconas

240 360

v

v

60 90

Sammy can crawl 360 feet in 1 Sammy can crawl 360 feet in 1% minutes.
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Student Resources

Writing Equations Based on Rates

e problem. An equation in the form % = % is

lines help make sense of this process. (See boxes on

much will 5 pencils cost?

64 X

v

jon for this'problem.

Note: The equation " o6 is another vali ween” e

pencils .,
pencils

2
5

case 2

0.64

X

alN

x = 1.60 dollars for 5 pencils.

is another valid “within” equation for this problem.

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

Some Properties Relevant to Solving Equations
uality related to solving equations.

uals multiplied by equals are equal.

+2)(5) = 39 - 4).

es thatif 2 =

2 g,then ad=bc (b#0,d

ble, try simple numbers:

Property

Cross-
multiplication
property
8 e x=(3 e 12
8x = 36
x=3
8
_ 41
X = —
2
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Student Resources

Simplifying Complex Fractions

e reciprocal of the denominator (in this ca
n problem to compute.
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
em to solve real-world and mathematical problems.

tions, including ratios of lengths, areas and other

| ¥a miles per hour, equivalently 2 miles per h

ips between quantities:

al relationship, e.qg., by testing for

ive and negative rational numbers in
any form (whole numbers, fractions; tools strategically. Apply properties of
between forms as appropriate; and assess the

appropriate tools strategically.

end to precision.
SMP7
SMP8

ook for and make use of structure.
for and express regularity in repeated reasoning.

9'7816147450443
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