Kenmore-Town of Tonawanda UFSD

We educate, prepare, and inspire all students to achieve their highest potential

Grade 3 Module 1
Parent Handbook

The materials contained within this packet have been taken from the Great Minds curriculum Eureka Math.



Eureka Math™ Tips for Parents

Properties of Multiplication
and Division and Salving
Problems with 2-5 and 10

In this 7first module of Grade 3,
we build on second grade
knowlodge of addition and wor
toward greater fluency. We will
alzn he bardlding arrays
{arrangements of a s=t of objects
arganized (nto Sgual Frouns in rows
and columns}, and setting the
stage for multiplication and
division.

A& number bond illustration of the
Nistribtive Property:

9 x 10 = (5x 10) + (4 x 10)

TR Py what Comes After this
34 9 Module:
ooBoo nob In Module 2, students will have
iggﬂgﬁ ‘gg E opportunities to use tools that
. #' = L J_ 3 ouild both measurement skills as
3 rowas 8 S 5 Fowa well as conceptual understanding
Ixg = L x3i of motric and time units.
Through practical application of

meas irement skills, students will

An illustration of the Commutative

TCrLice F = g 2
Froperty practice both estimating and

rounding numbers.

Key Common Core Standards:

« Represent and solve problems involving multiplication and division

Lise multiplication and divisfon within 100 te selve word problema in

+ How you can
help at home:

Have your student sat
oul groups of small
objects in arrays {equal
groups in rows and
ciolunmins) and wirite the
accompanying

multiplication equation

Encourage wour student
Lo praciice
multiplication facts for
25, 35, 45, 55 and 10s
until they know them
fluently

situations involving equal groups, arrays, and measurament
guantities

Understand properties of multiplication and the relationship
between multipiication and division
dpply properties of operations as strategies to multiply and divide
Undermstand diviston as an unknown-factor problem

Multiply and divide within 100

Fluently multiply and divide within 100

Salve problems fnvalving the four eperations, and identify and
explain patterns in arithmetic
Solve twa-sted word problems using the four operations

Prepared by Erin Schweng, Math Coach
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Grade 3
Eureka Math, A Story of Units Module 1

- Arrays: students worked with arrays toward the end of Grade 2,
Welcome to A § E‘GF}-’ learming how to use them to show repeated addition. Mow, in
of Units! Grade 3, students put all of their knowledge to work as they
learn multiplication and division skills, using arrays to
demonstrate the properties of both operations.

Each module’s

parent tip sheet will : :gg
; i (Below) A simple teddy bear
highlight a new array for 3 x 4, or three rows 206 iLeft) An array
with four in each row .'m with multiple

strategy or math
model your student ; t a ‘ 000 -  howing

rows of 3 in
.!Q each row,

will be working on. l ‘ ; 0o foundation far

multiplication
.'m a5 reperated
B B B 293 i

Read on to learn a little bit about Eureka Math, the creators of A Story of Units:

Eureka Math is a complete, Prek-12 curriculum and professional development platform. |t follows
the focus and coherence of the Common Core State Standards {CC55) and carefully sequences the
progression of mathematical ideas into expertly crafted instructional modules.

This curriculum 15 distinguished not only by 1ts adnerence to the CLS5; it 15°also based on a theory
of teaching math that is proven to wark, That theory posits that mathematical knowledge =
conveyed most effectively when it 15 taught in a sequence that follows the "story” of mathematics
itself. This is why we call the elementary portion of Eureka Math “A Story of Units.” The sequencing
has been joined with methods of instruction that have been proven to work, in this nation and
abroad. These methods drive student understanding beyond process. to deep mastery of
mathematical concepts.

The goal of Eureka Math i5 to produce students who are not merely literate, but fluent, in
mathematics. Your student has an exciting year of discovering the story of mathematics ahead|

Sample Problem from Module 1;

[Exampls baken fram Medule |, Ledsen 7| TLE,
L W
Anna picks 24 flowers. Eew
She makes squal bundies of flowers and Tirieaks i -
gives 1 bundie to each of her T friends. 28 a
She keeps a bundle for hersell too. e
CUARS - & @
Hoow many flowers does Anna put in sach Y=g =3
bundle? Orna puts 3 frowers in each bundle.

For more information visit Commancore, org
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A STORY OF UNITS Module Overview m

Grade 3 ®* Module 1
Properties of Multiplication and

Division and Solving Problems with
Units of 2-5 and 10

OVERVIEW

This 25-day module beging the year by building on students’ fluency with addition and their inwhdgc of
FITEYE. N VOPIiE S, SETENS il'lihiu'r il TEpEaLeT audinon 1o find the total frem @ number of Ejiidt [l s
(2044, As students notice patterns, they let go of longer additien sentences in favor of maore efficient
multiplication facts (3,081}, Lessans in Togde & move students’ Grade 2 work with arrays and repeated
addition a step further by developing skip-counting rows as a strategy for multiplication, Asrrays become a
cornerstone of the module. Stwdents use the language of multplication 25 they understand what factors are
and differentiste between the size of groups and the aumber of groups within a given context. In this
module, the factors 2, 3,4, 5, and 10 provide an entry point for moving into more difficult factors in later
maodubes.

The study of factors finks Toplcs A gnd B; Toplc B extends the study to divishon. Students understand division
a5 an unknown fector prablem and relate the meaning of unknown factors (o either the number ar the sipe of
groups {3.0A.2, 3.0A.6). By the end of Topic B, studants are aware of a fundamental conmection between
maultiplication and divislon that lays the foundation for the rest of the modutie.

In Toplc €, students use the array model and familiar skip-counting strategles 1o solidify thelr underctanding
of rmultlplication and practice related facts of 2 and 3, They become fluent enaugh with arlthmetic patterps
to “add” or “subtract” groups from known products to solve mare complex multiplication probdems [3.04.1)
They apply thefr skilis to word problems using drawlngs and eguations with a symbaol to find the unknaown

factor (3.04.3). Thiz culminates in students wsing arreys to model the

distributive property as they decompose units to multiply (3.04.5] The Distributive Property
In Taple O, students model, write, and solve partitive and measurement Gadz
divizion problems with 2 and 3 [3.04.2). Consistent skip-counting o000
strategles and the continued use of array models are pathways for o000
students o naturally relate muttiplication and division, Modeling o000
advances as students use tape diagrams to represent multiplication and 0000 {5x8)=10
divislon. A final lesson In this topic solidifies a growing understanding of T
the relationship between operations (30AF. | T2 oo

Ludgj=d
Tepic E shifts students fram simple understanding 1o analyzing the olelelo il

relationship between muttipfication and division. Practice of both
operations Is combined—this time using units of 4—and a lesson =
explicitly dedicated to modeling the connection between tham (3.08.7),
Skip-counting, the distributive property, arrays, number bonds, and tape diagrams are tools for both

[6xd)={5=d) = (1 =4
= 0% 4
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4 STORY OF UNITS Module Overview m

operations (3.04.1, 3.04.2]. & final lesson invites studants to explore their work with arrays and related facts
through the lens of the cormmutative property &8 It relates to multiplicatian

(3.0A.5), The Commutative Property
Toplc F Introduces the factors 5 and 10, famillar from skip-counting in Grade ooo

2. Srudents apply the multiglication and divlsion strategles they have used AOBOE ggﬁ

ta mixked practice with gll of the factors included in Module 1 [3.0A.1, aaoon ooo
3.0A.2, 3.04.3), Students model ralationships betwean factors, analyaing Dﬂﬂﬂig ;f:ﬂ Az
the arithmetic patterns that emerge to compose and decompose numbers, 3 pcs

as they further explore the refationship between multiplication and division 3a5 2543
(3,003, 3085 3.04.7),

in the final lesson of the module, students apply the tools, representatlons, and concepts thay have learned
to problem sohving with mutti-step word problems using all four operations [3.04.3, 3.0A 8}, They
demonstrate the flexlbility of their thinking as they atwess the regsonableness of their answers for a variety of
problem wypes.

Suggested strategy for solving word problems
RDW or Read, Draw, Write (an Equation and a Statement)

Mathematicians and teachers suggest a simple process applicable to all grades:

1) Read.

2) Draw and Label.

3) Write an equation.

4) Write a word sentence [statement).
The more students participate in reasoning through problems with a systematic approach, the more they
internalize those behaviors and thought processes,

*  What do | see?

»  (Can | draw somethipg?

» ‘What conclusions can | make from my drawing?

Terminology

New or Recently Introduced Terms

= Array" (arrangement of objects In rows and columns)

=  Commutative property/commutative (e.g., rotate a rectangular array 90 degrees to demaonstrate
that factors In a multiplication sentence can switch places)

®  Equal groups (with reference to multiplication and division; one factor is the number of objects in a
graup and the other is @ multipller that indicates the number of groups)

®  Distribute [with reference ta the distributive property, e.g.. in 12 x 3 = {10 = 3] + (2 = 3) the 3 is the
miultiplier for each part of the decomposition)

=  Divide/division (partitioning a total into equal groups to show how many equal groups add uptoa
specific number, &g, 15+ 5= 3)
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A STORY OF LNITS

Factors [numbers that are multiplled to obtain a
product)

Multiplication/multiply [an operation showing how
many times & number is added to itself, e.g., 5 » 3 =15)
Mumber of groups (factor in a multiplication problem
that refers to the total equal groups)

Parentheses [symbals [ ) used arownd an expression or
numbers within an equation)

Cuatient {the answer when one number is divided by
another)

Rotate (turn, used with reference to turning arrays 90
degrees}

Row/cotumn [in reference to rectangular arrays)

Bize of groups [factor In 2 multiplicatlon problam that
refers to how many Ina group)

Unit {one segment of a partitioned tape diagram)
Unknown [the missing factor ar quantity in
miultiplication ar division)

Familiar Terms and Symbols

Add 1 unit, subtract 1 unit {add or subtract a single unit
of two, tén, etc.)

Expression (see expanded description in box above)

Mumber bond (ilustrates part—part-whole refationship,
shown at right)

Cines, twos, threes, ete. [units of one, twa, ar three)

Module Overview [N

NOTES ON
EXPRESSION, EQUATION,
AND NUMBER SENTENCE:

flease note the descriptions for the

following terms, which are

Tr&gieamtly mdussd,

* Expression: A number, o any
combmnation of sums,
differences, products, o
divvisians of numbers that
evalustes bo & number (eg., 3+
4, 8=3, 15 + 3 az distinct from
an equation or number
sentence],

= Equation: A statement that two
expressions are egual (8., 3 =
=12, 5xh= 32 £5)

= MNumiber sertends |also adotion,
subtraction, multplcation, or
divvision s=ntence): An eguation
o inegueality far which bath
expiedsions are numefical and
can be evaluated 1o @ single
nurmber (g, 2+3=6+1,2=2,
1 a27=2 5+5=1). Number
sEnlentes are either trus of false
g d+dchxZand 21+ 7 =4]
i Conkasn o winknge .

Repeated addition {adding equal groups together, e.g, 2+ 2+ 2 = 2)

Tape diagram [a method for modeling problems)
Value [how much)

Suggested Tools and Representations

18 counters per student

Tape diagram [a method for modeling problems)
Mumber bond (shown at rfight)

Array {arrangement of objects in rows and columns)

5w=10 4w 10
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RDW or Read, Draw, Write (an Equation and a Statement)

Mathematicians and teachars suggest a simple process applicable to all grades:
1) Read.

2) Draw and Label.
3) Write an equation.

The maore students participate in reasoning through problems with a systematic approach, the mare they
internalize those behaviors and thought processes.

*  What do | see?
* (an | draw something?
*  What conclusions can | make from my drawing?
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Tape Diagram

A tape diagram is a way for students to visually represent a mathematical problem.
It helps students to break down and make sense of a word problem. It provides
students access to selecting the appropriate operation as they visualize the
relationships between the quantities. Tape diagrams enable students to solve
problems efficiently. In Grade 3 Module 1 students will utilize tape diagrams to
solve word problems. Several examples follow:

There are 83 girls and 76 boys in third grade. How many total students are there?

%3 _
3‘»r|$ — - 92
PR, s +76 or

There are 169 students in +hird 3rad€.

Rosie puts 2 lemon slices in each cup of iced tea. She uses a total of 8 slices. How many cups of

\l/ iced tea does Rosie make?

Zalices
ey

o\olo| o Rosie make 4 cups of Leed tea.
O ]0lof ©

| T

T \evrmnorm <\ices
? CFtJrJS

g=-2=

——

_X2= 8

Watch a short video example of a student using a tape diagram at:
https://www.youtube.com/watch?v=GT4fEhfE 8E

Additional Resources for Parents can be found at:

Page 7
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Grade 3 Module 1 Topic A
Multiplication and the Meaning of
Factors

Focus Standards:

3.0A.1 Interpret products of whole numbers, e.g., interpret 5 % 7 as the total
number of objects in 5 groups of 7 objects each. For example, describe a context in
which a total number of objects can be expressed as 5 x 7.

Instructional Days Recommended: 3

Lesson 1 introduces students to multiplication, starting with the concept of
repeated addition, which is familiar from Grade 2. Students use repeated
addition to find totals; for example, they use counters to make 6 equal groups
of 2. They learn to recognize equal groups of counters as units and count
units using the language of groups and unit form: “6 equal groups of 2
counters make 12 counters,” or “6 twos make 12.” By the end of Lesson 1,
students use the multiplication symbol to represent these descriptions as
more efficient multiplication equations.

In Lesson 2, students relate the equal groups of objects in scattered
configurations from Lesson 1 to the array model, exploring the
correspondence between 1 equal group and 1 row. They begin to distinguish
between the number of groups and the size of groups as they count rows and
how many in 1 row to write multiplication facts. Students recognize the
efficiency of arrays as they skip-count to find totals.

In Lesson 2, students use the following vocabulary: row, array, number of
groups, and size of groups.

Lesson 3 solidifies students’ ability to differentiate the meaning of factors.
Students model dividing a whole into equal groups as well as analyze equal
groups in scattered configurations and arrays to determine whether factors
represent the number of groups or the size of groups. They create pictures,
number bonds, and multiplication equations to model their understanding.

o))
[<5)
o
¢

(a9



In this topic, students use a variety of factors since these lessons emphasize
understanding the concept of multiplying rather than finding totals. Later
topics limit facts to those involving one or two specific factors, allowing
students to build fluency with simpler facts before moving on to more difficult

ones.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 1

Objective: Understand equal groups of as multiplication,

Key

Homework

1. a. 20;20;20
b. 20:20:20

c. 18:3, 18:6, 18
d 3T 3333 19:3 18-3 18
L. e Bt Bl B il B B B PR

2. Yes; explanations will vary.

3.  Picture showing 4 x 2 = 8 drawn

4, Pencils circled to show 3 groupsof 6; 6 +6+6=18;3x6=18
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Lesson 1 (continued)

1. Fill in the bianks to make true statements.

<t <t ﬁ-ﬁ- & i S
Fh A KA oo __o*

ﬁﬁ ffﬁ" [ 1 ] S &
THA HHK .= .

4. 4 groups of five =_3_|"J_ b: 5 growps of four = ;} D__
d fhves = ;E 5 fours = _ Eﬂ
daxfh= '-2;:'|: e -?Jl{t'

¢ B+6+6e |E§
_._Lgmu;}s.nisi_x: ”5
3x k' = f%

e 9O e
o Ve e
o @9 e

Lp bbb bbb savd +3 w358 i3 B
Lig bk b Swowse 3« I3

6x_3 - |8
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Lesson 2
Objective: Relate multiplication to the array model.

Key

Homework

1. a. 3 8. a. 3 rows ofd drawn
b. 2 b. Answers will vary.

2. a. 4 a9, S rows of 4 drawn: 5 xd =20
b. 3 10. Answers will vary.

3. a. 15
b. S=3

i, - R |
b. 6x4

Sample Work

Use the arrays below to answer each set of questions.

: a. How many rows of erasers are there?
@ ﬂ b. How many erasers are there in each row? 2

6. Roger has a collection of stamps. He arranges the stamps into 5 rows of four. Draw an array to represent
Roger's stamps. Then, write a multiplication equation to describe the array.

RKXA
XX Sx= 20
XYAK

XHX K
AU XX
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Lesson 3

Objective: Interpret the meaning of factors—the size of the group or the
number of groups.

Key
Homework
L & 55 4. 3
b. 25 2 63
c. 25 b. 6,318
2. 4 c. 18
3. 6;4 5. Array showing 4 rows of 2 or 2 rows of 4
b. 4,24 drawn; number bond drawn depending on the
. 24 array, showing 4 units of 2 equals 8 or 2 units
3. 4 of 4 equals 8
3 4;4
b. 4,16
c. 16
Sample Work

Solve Problems 1-4 using the pictures provided for each problem.

RIEP IR IR R
"L M P MO ML

1. There are S pineapples in each group. How many pineapples are there in 5 groups?

a. MNumber of groups: 5 Size of each group: -2
b. 5x5= Lj

c. Thereare 25 pineapples all together.
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Grade 3 Module 1 Topic B

Division as an Unknown Factor
Problem

Focus Standards:

3.0A.2 Interpret whole-number quotients of whole numbers, e.g., interpret 56 + 8§
as the number of objects in each share when 56 objects are partitioned equally into
8 shares, or as a number of shares when 56 objects are partitioned into equal shares
of 8 objects each. For example, describe a context in which a number of shares or a
number of groups can be expressed as 56 + 8.

3.0A.6 Understand division as an unknown-factor problem. For example, find 32 +
8 by finding the number that makes 32 when multiplied by 8.

Instructional Days Recommended: 3

The study of factors links Topics A and B. Topic B extends the study to
division. Students continue to use a variety of factors in this topic as the
emphasis in these lessons rests on conceptually understanding division and
learning to interpret problems by writing division equations.

Students understand division as an unknown factor problem, and in Lessons 4
and 5, they relate the meaning of the unknown in division to the size of
groups and the number of groups, respectively. They work through word
problems that help give meaning through context and then analyze more
abstract drawings.

In Lesson 6, students explore division in the context of the array model,
interpreting arrays by writing division equations. Through the array, students
relate the unknown factor in multiplication to the quotient in division. They
use arrays to write multiplication equations and find unknown factors, then
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write division equations where the quotient represents the same as the
unknown factor.

By the end of this topic, students use the vocabulary terms gquotient and
unknown factor, and discussion moves toward solidifying understanding of
the relationship between multiplication and division.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.

Page 1 6



Lesson 4

OUbjective: Understand the meaning of the unknown as the size of the

group in division.

Key

Homework

1. 6

2. 7

B 55

4, 9,333

5. 33
Sample Work

4
T:7

Five pencils drawn on each table; 5; 4, 5
4,20,5,4

R T

380 B8%
RI128 137

There are { !2 chairs in gach groug.

."1:1 ";1:4& :. 1:1 | ‘
Apdagrags

21 trigngles are divided into 3 equeal groups.

There arg triangles in each group,

|y iy iy

DD

8, Jenna has markers. The pectre shows how she placed them on her desk. Write a drvision sentence ta

reprasent how she equally prouped her markars.

l‘l-—"' --—-" #_n.“_"l --ﬂ"'
Thare ara I i
rmarkers in each row. e P T

20 . Y

-_.r-'.'
e e A L

3 5 L ol e

e ™t
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Lesson 5

Objective: Understand the meaning of the unknown as the number of

groups in division,

Key

Homework

1. Two groups of 2 shown; 2

2. Three groups of 3 shown; 3; 3
3. Four groups of 3 shown; 4

4. Three groups of 5 shown; 3; 3
5. Two groups of 6 circled

a. 12+6=2

b. Mumber bond showing 2 units of 6 equals 12 drawn

6. a. Count-by fours from 4 to 24 written and drawn

b, 24+4=68

Sample Work

L

B\ A
A A

Divide 4 triangles into groups of 2.

There are cl. groups of 2 triangles.

Divide 9 eggs into groups of 3.

There are ,3 groups.
9+3= 5
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Lesson 5 (continued)

5. Daniel has 12 apples. He puts 6 apples in each bag, Circle the apples to find the number of bags Daniel

makes, ___‘___‘_\\

a. Write a division sentence where the answer represents the number of Danial's bags.
125 =L
o
9 e

b. Draw a number bond to represent the problem.

-

¥
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Lesson 6

Objective: Interpret the unknown in division using the array model.

Key

1. Three groups of 4 circled; 3; 3; 3
2. Three groups of 4 drawn and circled; 4; 4; 4
3. Array of 3 rows of 4 drawn
a. 3; 3; the number of groups
b. 4; 4; the size of each group
4. 6; 6; the size of each group
5. 3; 3; answers will vary

6. Array of 3 rows of 5 drawn

Sample Work

1. Mr. Hannigan puts 12 pencils into boxes. Each box holds 4 pencils. Circle groups of 4 to show the pencils
ineach box.

<

-
s

Mr. Hannigan needs )  bhoxes, % I 4=12
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Lesson 6 (continued)

3. Use an array to model Problem 1. 0 DO @)
opo0

b 0 g o0
a =~ xd=12 b,3x_L‘L_=12
12+4:i ]_?_+3=_L‘t_

The number in the blanks represents The number in the blanks represents

5. MNate solves the equation x 5 =15 by writing and solving 15+ 5= . Explain why Nate's method

works,

The unkiown fador 1N X215 is the sama -

Ay 05 e quen et by 1555 — -
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Grade 3 Module 1 Topic C
Multiplication Using Units of 2 & 3

Focus Standards:

3.0A.1 Interpret products of whole numbers, e.g., interpret 5 % 7 as the total
number of objects in 5 groups of 7 objects each. For example, describe a context in
which a total number of objects can be expressed as 5 % 7.

3.0A.5 Apply properties of operations as strategies to multiply and

divide. Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known.
(Commutative property of multiplication.) 3 X 5 x 2 can be found by 3 < 5 =15,
then 15 x 2 =30, 0orby 5 x2 =10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8§ x 5 = 40 and 8 < 2 = 16, one can find 8§ x 7 as
§x(5+2)=(8x5)+ (8 x2)=40+ 16 =56. (Distributive property.)

Instructional Days Recommended: 4

In Topic C, students begin building fluency with facts of 2 and 3 using the
array model and familiar skip counting strategies.

Lessons 7 and 8 introduce the new complexity of manipulating arrays to study
the commutative property. Students learn to distinguish rows from columns
as they rotate arrays 90 degrees, noticing that the meaning of the factors
changes depending on the orientation of the array. Students write two
different multiplication sentences to interpret the same array. These lessons
emphasize the equivalence of facts by demonstrating, for example, that 2
groups of 8 and 8 groups of 2 have the same product. Students observe the
pattern and begin to recognize commutativity as a strategy for solving twice
as many facts.

Lessons 9 and 10 introduce the distributive property as a strategy for
multiplication. In Lesson 9, students use arrays to decompose unknown facts
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as the sum or difference of two known facts. For example, they analyze an
array to see that 7 x 3 can be decomposed as 2 rows of 3 + 5 rows of 3. In
Lesson 10, students learn to write the decomposition as (5 x 3) + (2 x 3) = 21.
They explain each step of the solving process in anticipation of the work they
are expected to complete independently on the Mid-Module Assessment.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 7

Objective: Demonstrate the commutativity of multiplication, and practice

il ol s e ks s mlolos smigmidelcs o ol fom e 3
ICigaloul ldla DY SKIP-LLUTNILINE QL |CLLa |

ol
=g
-t
et
-,
-
ol
-
el
i
(T

Key

1. a. Array of 7 rows of 2 drawn
b.7,2,14
2. a. Array of 2 rows of 7 drawn
b.2,7,14
3. a. Same array in Problem 1 turned on its side in Problem 2

b. The meaning of the factors switched; 2 represents size of each group, and 7 represents number of groups in
Problem 1; 2 represents number of groups, and 7 represents size of each group in Problem 2

4. a. Answer provided.

b.3x2=6
c.2x3=6
d.2x4=8
e.4x2=8
f.5x2=10
g.2x5=10
h.6x2=12
i.2x6=12

5.6x2=12;2x6=12
6. Agree; array of 2 rows of 8 and array of 8 rows of 2 drawn

7.2;7;2;10
8. a. Array of 2 rows of 7 drawn
b.2x7=14

c.7x2=14
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Lesson 7 (continued)

Sample Work

1. a. Draw an array that shows 7 raws of 2.

Yo Xk
x K
%A
& 4
A X

A A
b. Write a multiplication sentence where the
first factor represents the number of rows.

1.2 .Y

8. Tamia buys 2 bags of candy. Each baghas 7 p
a. Draw an array to show how many pieces

WX K UAKXK
X XXX XK

b, Write and solve an equation to describe t

234T=H

¢. Use the commutative property to write an

Tx 2= 14

dy in it.

nia has altogether.

fferent equation for the array,
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Lesson 8

Objective: Demonstrate the commutativity of multiplication, and practice

related facts by skip-counting objects in array models,

Key
1. Array of 6 rows of 3 drawn 5. a. 18, matched with Part (e), 18
2. Array of 3 rows of 6 drawn b. 15, matched with Part (f), 3
3.6;3;3;6 c. 27, matched with Part (d), 27
4, a. Answer provided 6. a. Array of 8 rows of 3 circles drawn
b.3x5=15 b. 8 x 3 = 24. Fernando uses 24 pictures.
c.6x3=18 c. 2 rows of 3 x’s added to array in Part (a)
d.3x6=18 d.10x3=30
e.7x3=21 7.a.4,3cents, 12
f.3x7=21 b. 7, 3 cents, 21
g.8x3=24
h.3x9=27
i.10x3=30
Sample Work
1. Draw an array that shows 6 rows of 3.
XX K
X X X

XX K
WX K
& &

7. lvania recycles. She gets 3 cents for every can she recycles.
2. How much money does Ivania make if she recycles 4 cans?

o DL, O 7 S

b. How much money does lvania make if she recycles 7 cans?

3—,} X '-1 = 2-\ cents

Pagez 6



Lesson 9

Objective: Find related multiplication facts by adding and subtracting equal
groups in array models.

Key
Homework
1. a 20 4. a. Arrayof 5 rows of 4 x's drawn

b. 2,5 b. 20

c. 520 5. 2 rows of 4 circles added to array in Problem 4
7. 14:12:2:14:7 a. 2.8
3. 2453339 b, 40,8

i c 7
Sample Work

1. Dan organizes his stickers into 3 rows of four. lrene adds 2 more rows of stickers. Complete the

equations to describe the total number of stickers in the array,

Fededete vz 3

'ii?ﬁ‘ﬁ"ii? a. {ﬁa,}a, [ﬁqlz 2—0

iiii b. 3fuurs+_2_+gu.-s= E! Foine
e dr 6D ggs L0
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Lesson 9 (continued)

4. Franklin collects stickers. He organizes his stickers in 5 rows of four.
a. Draw an array to represent Franklin's stickers. Use an x to show each sticker.

K
XY XX -H5xY4

b. Solve the equation to find Franklin's total number of stickers. 5x4= 2 O

5. Franklin adds 2 more rows. Use circles to show his new stickers on the array in Problem 4(a).

a. ‘Write and solve an equation to represent the circles you added to the array.
2 - X A= .%

b. Complete the equation to show how you add the totals of 2 multiplication facts to find Franklin’s total

20 +% =28

number of stickers.

c. Complete the unknown to show Franklin's total number of stickers.

] xd=28
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Lesson 10

Objective: Model the distributive property with arrays to decompose units
as a strategy to multiply.

Homework

1. 18;6;6,18;18

2. 1B;4,8;4,8;8, 8,8, 16

3. a. Arrayof 5 rows of 3 shown on top shelf, 5; array of 1 row of 3 shown on bottom shelf, 1

b. B&x3 broken into two smaller facts: S5x 3 =15and 1 x 3 = 3; answers of two smaller facts added:
15+ 6x3I=15+3=18

Sample Work

1. 6x3= \ I;

- [4X3}=12
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4. Adriana organiges her Books on shelves; She puts 3 books in cach row.

a. Fillin the equations on the right. Use them to draw arrays that show the boaks en Adriana’s top and

battom shakves.

KA A
YR A
XA A

FLY

b, Adriana calculates the total number of books as shown babow. Use the array you drow t hielp explain

Adriana’s caloulation.

Advriang  Use
o x% Both

Bx3=15+3=13

4 (BBt (165) o find e amwer

ways ey S > o
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Grade 3 Module 1 Topic D

Division Using Units of 2 and 3

Focus Standards:

3.0A.2 Interpret whole-number quotients of whole numbers, e.g., interpret 56 + 8§
as the number of objects in each share when 56 objects are partitioned equally into
8 shares, or as a number of shares when 56 objects are partitioned into equal shares
of 8 objects each. For example, describe a context in which a number of shares or a
number of groups can be expressed as 56 + 8.

3.0A.4 Determine the unknown whole number in a multiplication or division
equation relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8 x ? =48, 5 = =+ 3,
6 x6=7

3.0A.6 Understand division as an unknown-factor problem. For example, find 32 +
8 by finding the number that makes 32 when multiplied by 8.

Multiply and divide within 100.

3.0A.7 Fluently multiply and divide within 100, using strategies such as the
relationship between multiplication and division (e.g., knowing that 8 x 5 =40, one
knows 40 + 5 = 8) or properties of operations. By the end of Grade 3, know from
memory all products of two one-digit numbers.

Instructional Days Recommended: 3

In Topic D, students solve two types of division situations—partitive (group
size unknown) and measurement (number of groups unknown)—using factors
of 2 and 3. Students build on their background knowledge of tape diagrams
and apply it to represent division.

In Lesson 11, the tape diagram is used as a tool to help students recognize
and distinguish between types of division. By the end of Lessons 11 and 12,
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students independently draw and label tape diagrams that help them to
compare and analyze problems that may use the same division sentence but
have quotients representing different things.

Lesson 13 solidifies growing understanding that the unknown can also be
found from the related multiplication sentence. Students initially work
through word problems using arrays and tape diagrams to practice solving the
two types of division, and then transition to problem solving using abstract
division and multiplication equations.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 11

Objective; Model division as the unknown factor in multiplication using
arrays and tape diagrams.

Key

1. a.Array drawn showing 2 rows of 5; 10, 5

b. 2 pears drawn in each unit; unit labeled 2 pears; whole labeled 10 pears and/or ? baskets
2. 5; array drawn showing 3 columns of 5; tape diagram drawn showing 3 groups of 5 is 15
3. 8; array drawn showing 2 columns of 8; tape diagram drawn showing 2 groups of 8 is 16

4. 6; array drawn showing 3 columns of 6; tape diagram drawn showing 3 groups of 6 is 18

5.7

Sample Work
1. Fred has 10 pears. He puts 2 pears in each basket. How many baskets does he have?

a. Draw an array where each column represents the number of pears in each basket.

;O)({ P(Zd Pud‘ 7 »{).P’.ﬁU’g N

X TS
X 5 e

XX YO B

b. Redraw the pears in each basket as a unit in the tape diagram. Label the diagram with known and

unknown information from the problem. - ==eny

& O & C>
P, [, & &2

T

1o pears
2 baskets

1
-
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Lesson 11 (continued)

3. Sixteen action figures are arranged equally on 2 shelves. How many action figures are on each shelf?

Model the problem with both an array and a labeled tape diagram. Show each column as the number of
action figures on each shelf.

iy X% Tage Disgary: MGG

SO K XK
><>¢>‘~><>C)C
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Lesson 12

Objective; Interpret the quotient as the number of groups or the number of
objects in each group using units of 2,

Key
1. 5 groups of 2 people circled; 5; 5 4. 8; labels will vary.
2. 2 frogs drawn in each group; 5.7

labels will vary; 2; 2; 2 6.58

3. First frog matched to 5
Second frog matched to 8
Third frog matched to 9

Fourth frog matched to 7

Sample Work

1. Ten people wait in line for the roller coaster. Two people sit in each car. Circle to find the total number of

eted 3 -+ 7
/\%@ 8

There are i cars needed.

Mr. Ramirez divides 12 frogs equally into 6 groups for students to study. Draw frogs to find the number in
. ]
each group. Label known and unknown information on the tape diagram to help you solve.

2.

74v095
L
O O O O O O
e - P, O O &
\Z £voqs J
(D%"’ |S i 2 Sip
1216= 2. LN
o
There are frogs in each group. %
a




Lesson 12 (continued)

4. Betsy pours 16 cups of water ta equally fill 2 bottles. How many cups of water are in each bottle? Label the
tape diagram to represent the problem, including the unknown.

1 ootile,
i

052-% loeus it

There are % cups of water in each bottie,
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Lesson 13

Objective: Interpret the quotient as the number of groups or the number of
objects in each group using units of 3,

Key

1.2;3,3;21, 21; 27, 27
2. a. 5 groups of 3 circled; skip-count written as 3, 6,9, 12, 15
b. Tape diagram drawn and labeled to represent problem; 15, 5; 5

3.6
4.8
5.9
Sample Work
1. Fillin the blanks 1o maka true numbsss gentences.
[ i
21%3=6 1x3e_ 7w=2| | gx3=2"]
P 2- i ! 23=1 :':"-i +3=7 | Eii-i-'l
—— : L X

2. M Gillette's pat fish are shown below. She keeps 3 fish in each tank.

a.  Clrele toshow how mary fieh tenks she has. Then, skip-count to find the total number of fish,

@ﬁ C o @éﬁf’jﬁ_
S AT

15hsh. S tanks.

b. Draw and label a tape diagearn to represent the prablam,

e

A

| B8 8% 5 |
v G L BEL A . =
C L T o

‘.% 'F’-q..!h ]5 3= 5
2 ‘Ii'E]L'I"-'l KS M. Gillete hasiﬁ*h talkn
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Lesson 13 (continued)

3. Juan buys 18 meters of wire. He cuts the wire into pieces that are each 3 meters long. ¥ i
of wire does he cut? ??\ﬁfﬁ.c}

@ 2= o« (FTETEIEL
SN _

SEangm
Juan needstocut

oeceS (o pitces of Wird.
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Grade 3 Module 1 Topic E

Multiplication and Division Using
Units of 4

Focus Standards:

Understand properties of multiplication and the relationship between
multiplication and division.

3.0A.5 Apply properties of operations as strategies to multiply and

divide. Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known.
(Commutative property of multiplication.) 3 X 5 % 2 can be found by 3 x 5 =135,
then 15 x 2 =30, or by 5 x 2 =10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8§ x 5 =40 and 8 x 2 = 16, one can find 8 X 7 as 8 %
(5+2)=(8 x5)+ (8 x2)=40+ 16 = 56. (Distributive property.)

Multiply and divide within 100.

3.0A.7 Fluently multiply and divide within 100, using strategies such as the
relationship between multiplication and division (e.g., knowing that 8 x 5 =40, one
knows 40 + 5 = 8) or properties of operations. By the end of Grade 3, know from
memory all products of two one-digit numbers.

Instructional Days Recommended: 4

Topic E begins by introducing students to multiplication by 4 through skip-
counting objects in array models in Lesson 14.

Students revisit the commutative property in Lesson 15, this time modeling
commutativity using both arrays and tape diagrams. For example, students
might initially draw a 2 x 4 array and a 4 x 2 array. Then, they see 2 bars of
equal length; one with 4 equal parts and the other with 2 equal parts. Now,
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they have arrays that show (2 x 4) = (4 x 2), as well as tape diagrams that
reflect the equality.

In Lesson 16, students examine the distributive property in greater depth.
This lesson introduces the 5 + n pattern as a strategy for finding unknown
facts involving 4. For example, students know that 4 x 5 is 20, so 4 x 6 is the
same as 20 + 4 more, which totals 24.

By Lesson 17, practice of multiplication and division facts is dedicated to
modeling the relationship between operations using facts of 4.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 14

Objective: Skip-count objects in models to build fluency with multiplication
facts using units of 4.

Key

1. 8,12,16, 20, 24,28, 32, 36,40
Answer provided; 8 matched to 2 x 4; 12 matched to 3 x 4; 16 matched to 4 x 4; 20 matched to 5 x 4;
24 matched to 6 x 4; 28 matched to 7 x 4; 32 matched to 8 x 4; 36 matched to 9 x 4;
40 matched to 10x 4

2. Array of 5 rows of 4 drawn; skip-count shown as 4, 8, 12, 16, 20; 20

3. 24;tape diagram drawn and labeled to represent problem

4. 32
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Lesson 14 (continued)

Sample Work

1. Skip-count by fours. Match each answer to the approprats espression,

Page42



Lesson 14 (continued)

2. Lisa places 5 rows of 4 juice boxes in the refrigerator. Draw an array and skip-count to find the total
nurnber of juice boxes,

WK XK M
xXXX%
X XXX 12
g X XX 10
XXXNKZ0
There are 2[ 2 juice boxes in total.

4, Find the ttal pumber of cormers on B sguares. L.‘ n.',tﬂ.'l"'-kr{:"

et e ) EETEEEEE

{ach et veprestnts 4 Squart
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Lesson 15

Objective: Relate arrays to tape diagrams to model the commutative
property of multiplication.

Key

1. a.Top:12;12
Bottom: 12; 12
b.Top: 9, 36;9, 36
Bottom: 4, 36; 9, 36
Array showing 9 rows of 4 or 4 rows of 9 drawn
c.Top:4,24;6,24
Bottom: 6, 24; 6, 24
Array showing 6 rows of 4 or 4 rows of 6 drawn

2. Tape diagram drawn and labeled to represent 28 balloons

3.28

Sample Work

1. et the tape disgrams sod commpiens the gauarose. Theas, s an Erriy to rEpresent the probbens

— < S 8

] S0 D
- ces e
EEEREEEREEER) 900

3wl

o # 0E £

B §
__._I.-._. o og e & i [ B
]
e & g &P -]
o
vt B B B M i y & B @ 8 & BB
saald%h BR8HE | A3k e
K 4 £ ]
T
x |
_'.'.L.'._:
I Li - [ [
....... i o & F
[
Y - |'|-|i - . B P
i F F ] |I .::'IS &a 0
Ll ||. : |‘ o pw 1
—_— I
t 36 | ¢ o
=t | Pgw E
& o
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L
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Lesson 16

Objective: Use the distributive property as a strategy to find related
multiplication facts.

Key
Homework
i 1 a 24;1,4;1, 4,24

el
H

b. 32;20;3,12; 3,20, 132, 32

Eirct ein matrbad #0 24 carpnd e matchad #0 8- third e m
PRk TE DA et hed L T Rt Bt el [ B DB e st Waiohy R IIE bt AR PAT

fourth sun matched to 36
20; 16; 9 fours broken into two smaller facts: 5 fours and 4 fours; sum of two smaller facts found to

answer larger fact
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Lesson 16 (continued)

Sample Work

1. Label the array. Then, fill in the blanks below to make true number sentences.

a. 5:4:&
0000
00
00O "
0000
eJelele

(6x48)=(5%4)+(_| x4)

SPTRA

2]

b 3x4=ﬁ-

- X X I

@e@ee

QOOQ Bx4- 2.0

Q@@

0000

OOOO {5 % 4) = il

QC OO

OO (Bxa)=(5x4)+( D x4)
- 2b.. R
3
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Lesson 17

Objective: Model the relationship between multiplication and division.

Key

Homework

1. 4;4
8, 8
3;3
4:4
5,4:4,5
6,4: 4,6
7,28, 28,7
8,32;32,8
9,4,36;36,4,9

10, 4, 40; 40, 4, 10

2.

=
4,

8: tape diagram drawn and labeled to represent
the problem

B

12
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Lesson 17 (continued)
Sample Work

e array to complete the refated equations

&

J

_—
i
e

T T
S e BB
® &

e

9 %

N

g &

b

qum%mqq

2
e &
‘25:%4
%3
@

0,4 40 Yo .4 .10

\-d
F

g
TPy g TPy g
sopw ¥ gege P

L
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Lesson 17 (continued)

2. The teacher puts 32 students into groups of 4. How many groups does she make? Draw and label a
tape diagram to-solve.
yehidants
A

\Ddf\,_/ yaau=7
ﬂmﬁﬂﬂi‘(? ’;} y W= o P

%?’g govf> % 0 1o0pS of Ysdents
L 2quals H1 Shudents:
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Grade 3 Module 1 Topic F

Distributive Property and Problem
Solving Using Units of 2-5 and 10

Focus Standards:

3.0A.3 Use multiplication and division within 100 to solve word problems in
situations involving equal groups, arrays, and measurement quantities, e.g., by
using drawings and equations with a symbol for the unknown number to represent
the problem.

3.0A.5 Apply properties of operations as strategies to multiply and

divide.” Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known.
(Commutative property of multiplication.) 3 X 5 X 2 can be found by 3 < 5 = 135,
then 15 x 2 =30, 0orby 5 x 2 =10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8§ x 5 =40 and 8 x 2 = 16, one can find 8 X 7 as § x
(5+2)=(8x5)+(8%x2)=40+ 16 =56. (Distributive property.)

3.0A.7 Fluently multiply and divide within 100, using strategies such as the
relationship between multiplication and division (e.g., knowing that 8 x 5 =40, one
knows 40 + 5 = 8) or properties of operations. By the end of Grade 3, know from
memory all products of two one-digit numbers.

3.0A.8 Solve two-step word problems using the four operations. Represent these

problems using equations with a letter standing for the unknown quantity. Assess

the reasonableness of answers using mental computation and estimation strategies
including rounding.

Instructional Days Recommended: 4
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Topic F introduces the factors 5 and 10, familiar from skip-counting in Grade
2. Students apply the multiplication and division strategies they have learned
to mixed practice with all of the factors included in Module 1. Students model
relationships between factors and decompose numbers as they further
explore the relationship between multiplication and division.

This culminates in Lessons 18 and 19 as students decompose the dividend in a
division sentence to practice the distributive property with division. For
example, students decompose 28 +4as(20+4)+ (8 +4)=5+2=7.Inthe
final lessons of the module, students apply the tools, representations, and
concepts they have learned to solve multi-step word problems. They
demonstrate the flexibility of their thinking as they assess the reasonableness
of their answers for a variety of problem types.

Lesson 20 focuses on word problems involving multiplication and division,
while Lesson 21 increases the complexity of problem solving by including
word problems involving all four operations.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 18
Objective: Apply the distributive property to decompose units.

Key
1. First apple matched to third bucket; second apple matched to first bucket; third apple matched to fourth bucket;
fourth apple matched to second bucket
2.36;5x4,4x4;5,4;20, 16, 36; 36
3. 40; number bond showing (5 x 4) + (5 x 4) equals 10 x 4 drawn
4. Answers will vary.

5.70

Sample Work

1. Match.

.-"". -‘"‘1\.._

I - (5:.31;[1315 1 “: (6= 100« {3 x10) = 30

Gxdls{ind)=32 {Exjﬂ:l-rltxlﬂ;:-."ﬂ

2 Guag= 3&'
i ':.:L w4+ ‘I'! W] =0x=4

L
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Lesson 19
Objective: Apply the distributive property to decompose units,

Key

Homework
1. a 633
b, 7:2:2,7
€. B;5,1;4,51,6
d. 9;5,4;20,16,5,4,9
2. First white board matched to fourth clipboard; second white board matched to first clipboard; third
white board matched to third clipboard; fourth white board matched to second clipboard
3, 35+ 5 broken into two smaller facts: 20+ 5 and 15 < 5; sum of two smaller facts found to answer

larger fact
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Lesson 19 (continued)

Sample Work

1. Label the array. Then, fill in the blanks to make true number sentences.

a 18+3=_b b 21+3=_] _
AAA A A A
AAA (-3 A A A
AAA AAA .,
---------- AAA
ALA AAA
ADA #— AR g2
A NN APLWA
(18+3)=(9+3)+(9+3) (21+3)=(15+3)+(6+3)
=_3+_zz_ =_E_+_2—_
. B, -1
C. 24-:4=L_ d. 36+4=_j_
AAAA o : o i
AAAA AAAA, . s
AAAA @2 Ak & A T
AAAA AAAAL
L8 % 0%
SRR sann .
B T ANAN
{24—:4}={m:;41+{_'i:}_ﬁ:4} T T
— 4
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Lesson 20

Objective: Solve two-step word problems involving multiplication and
division, and assess the reasonableness of answers.

Key
Homework
1. Tape diagram labeled 3. 4greenand 5 purple
a. 512 4. 9
b. $9 5 4
2. Tape diagram labeled
a. b
b. 24
Sample Work

1. Jerry buys a pack of pencils that costs $3. David buys 4 sets of markers. Each set of markers also costs 53.

Pencils |

Markers

3. What is the total cost of the markers?

T Yz{e moKersCost 12

b, How much more does David spend on 4 sets of markers than Jerry spends on a pack of pencils?

- §5= 4.
david Spendls 39 more than Jer-
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Lesson 20 (continued)

5. The store has 28 notebooks in packs of 4. Three packs of notebooks are sold. How many packs of

natebaoks are left? 3 Sold .
292 th="

4 notebopkS i ik
T s~ Spatks® TP
L A /QA There ore 4 pacs [eft

2€ notebooltS
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Lesson 21

Objective: Solve two-step word problems involving all four operations, and
assess the reasonableness of answers.

Key

1. Tape diagram labeled; 4 x 8 =32; 32 + 5 =37; 37
2. Tape diagrams labeled; 23
3. Tape diagram drawn and labeled to represent problem; 12

4.3

Sample Work

1. Tina eats 8 crackers for a snack each day at school. On Friday, she drops 3 and only eats 5. Write and
solve an equation to show the total number of crackers Tina eats during the week.

8 crackers 5 crackers

P ki

Tina

1

51 cracked

Hyg= 92
%7 +52 5

N

Tina eats w“/l crackers.
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Lesson 21 (continued)

4. Anma buys 24 seeds and plants 3 0 each pot. She kas S pats. How many mone pots daes Anna need 1o

plant all of her seads?

71 Seeds

e GERPeE

>

A

L

AR EE Bl .
L/_\l/_\—/\g,\fj Fpots -Spfs>

7 F"j,ﬁb %?;}TS

Anna. needs 3 more pars
Ao plant all of her Geeds.
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