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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Grade 3 ® Module 3

Multiplication and Division with Units
of 0, 1, 6-9, and Multiples of 10

OVERVIEW

This 25-day module builds directly on students’ work with multiplication and division in Module 1. At this
point, Module 1 instruction coupled with fluency practice in Module 2 has students well on their way to
meeting the Grade 3 fluency expectation for multiplying and dividing within 100 (3.0A.7). Module 3 extends
the study of factors from 2, 3, 4, 5, and 10 to include all units from 0 to 10, as well as multiples of 10 within
100. Similar to the organization of Module 1, the introduction of new factors in Module 3 spreads across
topics. This allows students to build fluency with facts involving a particular unit before moving on.

The factors are sequenced to facilitate systematic instruction with increasingly sophisticated strategies and
patterns.

Topic A begins by revisiting the commutative property. Students study familiar facts from Module 1 to
identify known facts using units of 6, 7, 8, and 9 (3.0A.5, 3.0A.7). They realize that they already know more
than half of their facts by recognizing, for example, that if they know 2 x 8, they also know 8 x 2 through
commutativity. This begins a study of arithmetic patterns that becomes an increasingly prominent theme in
the module (3.0A.9). The subsequent lesson carries this study a step further; students apply the
commutative property to relate 5 x 8 and 8 x 5 and then add one more group of 8 to solve 6 x 8 and, by
extension, 8 x 6. The final lesson in this topic builds fluency with familiar multiplication and division facts,
preparing students for the work ahead by introducing the use of a letter to represent the unknown in various
positions (3.0A.3, 3.0A.4).

Topic B introduces units of 6 and 7, factors that are well suited to Level 2 skip-counting strategies and to the
Level 3 distributive property strategy, already familiar from Module 1. Students learn to compose up to and
then over the next ten. For example, to solve a fact using units of 7, they might count 7, 14, and then
mentally add 14 + 6 + 1 to make 21. This strategy previews the associative property using addition and
illuminates patterns as students apply count-bys to solve problems. In the next lesson, students apply the
distributive property (familiar from Module 1) as a strategy to multiply and divide. They decompose larger
unknown facts into smaller known facts to solve. For example, 48 + 6 becomes (30 +6) + (18 +6),0or 5+ 3
(3.0A.5, 3.0A.7). Topic B’s final lesson emphasizes word problems, providing opportunities to analyze and
model. Students apply the skill of using a letter to represent the unknown in various positions within
multiplication and division problems (3.0A.3, 3.0A.4, 3.0A.7).

Topic C anticipates the formal introduction of the associative property with a lesson focused on making use of
structure to problem solve. Students learn the conventional order for performing operations when
parentheses are and are not present in an equation (3.0A.8). With this student knowledge in place, the
associative property emerges in the next lessons as a strategy to multiply using units up to 8 (3.0A.5).

Units of 6 and 8 are particularly useful for presenting this Level 3 strategy. Rewriting6as2 x3 or8as2 x4
makes shifts in grouping readily apparent (see example on next page) and also utilizes the familiar factors 2,
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

3, and 4 as students learn the new material. The following strategy may be used to solve a problem like 8 x 5:
8x5=(4x2)x5
8x5=4x(2x5)
8x5=4x10

In the final lesson of Topic C, students relate division to multiplication using units up to 8. They understand
division as both a quantity divided into equal groups and an unknown factor problem for which—given the
large size of units—skip-counting to solve can be more efficient than dividing (3.0A.3, 3.0A.4, 3.0A.7).

Topic D introduces units of 9 over three days, with students exploring a variety of arithmetic patterns that
become engaging strategies for quickly learning facts with automaticity (3.0A.3, 3.0A.7, 3.0A.9). Nines are
placed late in the module so that students have enough experience with multiplication and division to
recognize, analyze, and apply the rich patterns found in the manipulation of units of 9. As with other topics,
the sequence ends with interpreting the unknown factor to solve multiplication and division problems
(3.0A.3,3.0A.4,3.0A.5,3.0A.7).

In Topic E, students begin by working with facts using units of 0 and 1. From a procedural standpoint, these
are simple facts that require little time for students to master; however, understanding the concept of
nothing (zero) is more complex, particularly as it relates to division. This unique combination of simple and
complex explains the late introduction of 0 and 1 in the sequence of factors. Students study the results of
multiplying and dividing with units of 0 and 1 to identify relationships and patterns (3.0A.7, 3.0A.9).

The topic closes with a lesson devoted to two-step problems involving all four operations (3.0A.8). In this
lesson, students work with equations involving unknown quantities and apply the rounding skills learned in
Module 2 to make estimations that help them assess the reasonableness of their solutions (3.0A.8).

In Topic F, students multiply by multiples of 10 (3.NBT.3). To solve a fact like 2 x 30, they first model the basic
fact 2 x 3 on the place value chart. Place value understanding helps them to notice that the product shifts
one place value to the left when multiplied by 10: 2 x 3 tens can be found by simply locating the same basic
fact in the tens column.

hundrgdsl tens [ ones hundveds tens { ones
Q00 [ele]e)
000 lele]e
2)(3—'—6 2x5+ens:(p+ens
ltens =0

In the subsequent lesson, place value understanding becomes more abstract as students model place value
strategies using the associative property (3.NBT.3, 3.0A.5). 2x30=2x (3 x10) =(2 x 3) x 10. The final
lesson focuses on solving two-step word problems involving multiples of 10 and equations with unknown
guantities (3.0A.8). As in the final lesson of Topic E, students estimate to assess the reasonableness of their
solutions (3.0A.8).
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Notes on Pacing for Differentiation

If pacing is a challenge, consider the following modifications and omissions.

Omit Lessons 6 and 10. Both lessons involve using the distributive property with multiplication and division, a
recurring objective in Module 3. Within later distributive property lessons, incorporate units of 6 and 7.

Omit Lesson 11, a problem solving lesson involving multiplication and division. Lesson 11 shares an objective
with Lesson 15 and is also similar to Lesson 7.

Omit Lesson 13. Study its essential understandings, and embed them into the delivery of Lesson 14’s Concept

Development.

Modify Lesson 14 by omitting Part 1 of the Concept Development, a part which relies on the

foundation of Lesson 13.

DIStI‘IbutIOI‘I This diagram represents a suggested B Fluency Practice
distribution of instructional minutes Concept Development
Of |nstl‘uctlona| based on the emphasis of particular P P
M'nutes lesson components in different lessons | Application Problems
throughout the module. B Student Debrief
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Focus Grade Level Standards

Represent and solve problems involving multiplication and division.?

3.0A3 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. (See Glossary, Table 2.)

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=_+3,6x6="7.

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

3.0A.5 Apply properties of operations as strategies to multiply and divide. (Students need not use
formal terms for these properties.) Examples: If 6 x 4 =24 is known, then 4 x 6 = 24 is also
known. (Commutative property of multiplication.) 3 x5 x 2 can be found by 3 x 5 = 15, then
15x2=30,0rby5x2=10, then 3 x 10 = 30. (Associative property of multiplication.)
Knowing that 8 x5 =40 and 8 x 2 = 16, one can find 8 x 7 as
8x(5+2)=(8x5)+(8x2)=40+ 16 = 56. (Distributive property.)

Multiply and divide within 100.3

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.

Solve problems involving the four operations, and identify and explain patterns in
arithmetic.*

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.
(This standard is limited to problems posed with whole numbers and having whole-number
answers; students should know how to perform operations in the conventional order when
there are no parentheses to specify a particular order, i.e., Order of Operations.)

The balance of this cluster is addressed in Module 1.

The balance of this cluster is addressed in Module 1.

3From this point forward, fluency practice with multiplication and division facts is part of the students’ on-going experience.

4After being fully taught in Module 3, this standard (as well as 3.0A.3) continues to be practiced throughout the remainder of the
school year.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

3.0A.9

Identify arithmetic patterns (including patterns in the addition table or multiplication table),
and explain them using properties of operations. For example, observe that 4 times a number
is always even, and explain why 4 times a number can be decomposed into two equal
addends.

Use place value understanding and properties of operations to perform multi-digit
arithmetic. (A range of algorithms may be used.)®

3.NBT.3

Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80, 5 x 60)
using strategies based on place value and properties of operations.

Foundational Standards

2.0A.3

2.0A4

2.NBT.2
3.0A.1

3.0A.2

3.0A.6

Determine whether a group of objects (up to 20) has an odd or even number of members,
e.g., by pairing objects or counting them by 2s; write an equation to express an even number
as a sum of two equal addends.

Use addition to find the total number of objects arranged in rectangular arrays with up to
5 rows and up to 5 columns; write an equation to express the total as a sum of equal addends.

Count within 1000; skip-count by 5s, 10s, and 100s.

Interpret products of whole numbers, e.g., interpret 5 x 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.

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.

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

Focus Standards for Mathematical Practice

MP.1

MP.3

MP.4

Make sense of problems and persevere in solving them. Students engage in exploratory
lessons to discover and interpret patterns, and they apply their observations to solving
multi-step word problems involving all four operations.

Construct viable arguments and critique the reasoning of others. As students compare
solution strategies, they construct arguments and critique the reasoning of their peers.
This practice is particularly exemplified in daily Application Problems and problem-solving
specific lessons in which students share and explain their work with one another.

Model with mathematics. Students use arrays, tape diagrams, and equations to represent
word problem situations.

5The balance of this cluster is addressed in Module 2.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Module Overview m

MP.5 Use appropriate tools strategically. Students analyze problems and select the appropriate

tools and pathways to solutions. This is particularly evident as students select problem-

solving strategies and use arithmetic properties as simplifying strategies when appropriate.

MP.7 Look for and make use of structure. In this module, patterns emerge as tools for problem
solving. For example, students make use of structure as they utilize the distributive property
to establish the 9 = 10 — 1 pattern, or when they check the solution to a fact using units of 9

by making sure the sum of the digits in the product adds up to 9. They make use of the
relationship between multiplication and division as they determine unknown factors and

interpret their meanings.

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

3.0A4 A | The Properties of Multiplication and Division 3
3.0A.5 Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9.
3.0A.7
3.0A.9 Lesson 2: Apply the distributive and commutative properties to relate
3.0A.1 multiplication facts 5 x n + nto 6 x n and n x 6 where n is the
3.0A.2 size of the unit.
3.0A3 Lesson 3: Multiply and divide with familiar facts using a letter to
3.0A.6 represent the unknown.
3.0A3 B | Multiplication and Division Using Units of 6 and 7 4
3.0A.4 Lesson 4: Count by units of 6 to multiply and divide using number bonds
3.0A.5 to decompose.
3.0A.7 . . - .
30A1 Lesson 5: Count by units of 7 to multiply and divide using number bonds
3.0A.2 to decompose.
3.0A.6 Lesson 6: Use the distributive property as a strategy to multiply and

divide using units of 6 and 7.

Lesson 7: Interpret the unknown in multiplication and division to model

and solve problems using units of 6 and 7.
3.0A3 C | Multiplication and Division Using Units up to 8 4
3.0A.4 Lesson 8: Understand the function of parentheses and apply to solving
3.0A.5 problems.
3.0A.7 - ;
30A1 Lesson 9: Model the associative property as a strategy to multiply.
3.0A.2 Lesson 10: Use the distributive property as a strategy to multiply and
3.0A.6 divide.
3.0A.8 Lesson 11: Interpret the unknown in multiplication and division to model

and solve problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Standards Topics and Objectives Days

Mid-Module Assessment: Topics A—C (assessment % day, return % day, 2
remediation or further applications 1 day)

3.0A3 D | Multiplication and Division Using Units of 9 4

3.0A.4 Lesson 12: Apply the distributive property and the fact9=10-1as a

3.0A.5 strategy to multiply.

3.0A.7 . . . )

3.0A.9 Lessons 13—14: Identify and use arithmetic patterns to multiply.

3.0A.1 Lesson 15: Interpret the unknown in multiplication and division to model

3.0A.2 and solve problems.

3.0A6

3.0A3 E | Analysis of Patterns and Problem Solving Including Units of 0 and 1 3

3.0A.7 Lesson 16: Reason about and explain arithmetic patterns using units of 0

3.0A.8 and 1 as they relate to multiplication and division.

3.0A.9

30A1 Lesson 17: Identify patterns in multiplication and division facts using the

3.0A.2 multiplication table.

3.0A4 Lesson 18: Solve two-step word problems involving all four operations and

3.0A.6 assess the reasonableness of solutions.

3.0A.5 F | Multiplication of Single-Digit Factors and Multiples of 10 3

3.0A.8 Lesson 19: Multiply by multiples of 10 using the place value chart.

3.0A.9

3.NBT.3 Lesson 20: Use place value strategies and the associative property

3.0A 1 n x (m x 10) = (n x m) x 10 (where n and m are less than 10) to

T multiply by multiples of 10.
Lesson 21: Solve two-step word problems involving multiplying single-digit
factors and multiples of 10.
End-of-Module Assessment: Topics A—F (assessment % day, return % day, 2
remediation or further application 1 day)

Total Number of Instructional Days 25
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Terminology

New or Recently Introduced Terms

=  Multiple (specifically with reference to naming multiples of 9 and 10, e.g., 20, 30, 40, etc.)
=  Product (the quantity resulting from multiplying two or more numbers together)

Familiar Terms and Symbols®

=  Array (a set of numbers or objects that follow a specific pattern)
=  Commutative property (e.g.,2x3=3x2)

= Distribute (with reference to the distributive property; e.g., in 12 x 3 = (10 x 3) + (2 x 3), the 3 is the
multiplier for each part of the decomposition)

= Divide, division (partitioning a total into equal groups to show how many equal groups add up to a
specific number, e.g., 15+ 5 = 3)

=  Equal groups (with reference to multiplication and division; one factor is the number of objects in a
group, and the other is a multiplier that indicates the number of groups)

= Equation (a statement that two expressions are equal, e.g., 3 x4 =12)

=  Even number (a whole number whose last digitis 0, 2, 4, 6, or 8)

= Expression (a number, or any combination of sums, differences, products, or divisions of numbers
that evaluates to a number, e.g., 8 x 3, 15 + 3)

=  Factors (numbers that are multiplied to obtain a product)

= Multiply, multiplication (an operation showing how many times a number is added to itself, e.g.,
5x3=15)

=  Number bond (model used to show part—part—whole relationships)

=  Number sentence (an equation or inequality for which both expressions are numerical and can be
evaluated to a single number, e.g.,21>7x2,5+5=1)

= Odd number (a number that is not even)
=  Ones, twos, threes, etc. (units of one, two, or three)

= Parentheses (the symbols ( ) used around a fact or numbers within an equation, expression, or
number sentence)

=  Quotient (the answer when one number is divided by another)

= Row, column (in reference to rectangular arrays)

=  Tape diagram (a method for modeling problems)

= Unit (one segment of a partitioned tape diagram)

= Unknown (the missing factor or quantity in multiplication or division)
= Value (how much)

5These are terms and symbols students have used or seen previously.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Suggested Tools and Representations

=  Array

= Number bond (model used to show part—part—whole
relationships)

= Place value disks (pictured at right)

=  Tape diagram (a method for modeling problems)

Scaffolds’

The scaffolds integrated into A Story of Units give alternatives for how students access information as well as
express and demonstrate their learning. Strategically placed margin notes are provided within each lesson
elaborating on the use of specific scaffolds at applicable times. They address many needs presented by
English language learners, students with disabilities, students performing above grade level, and students
performing below grade level. Many of the suggestions are organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

Assessment Summary

Type Administered Format Standards Addressed

Mid-Module After Topic C Constructed response with rubric 3.0A3
Assessment Task 3.0A4
3.0A.5
3.0A.7
3.0A.9

End-of-Module After Topic F Constructed response and timed fluency | 3.0A.3
Assessment Task with rubric 3.0A4
3.0A5
3.0A.7
3.0A.8
3.0A.9
3.NBT.3

Students with disabilities may require Braille, large print, audio, or special digital files. Please visit the website
www.p12.nysed.gov/specialed/aim for specific information on how to obtain student materials that satisfy the National Instructional
Materials Accessibility Standard (NIMAS) format.
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rk State Common Core

4 Mathematics Curriculum

GRADE 3 e MODULE 3

Topic A
The Properties of Multiplication and
Division

3.0A.4,3.0A5,3.0A.7,3.0A.9,3.0A.1,3.0A.2,3.0A.3, 3.0A.6

Focus Standards: 3.0A4 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=_+3,6x6="

3.0A5 Apply properties of operations as strategies to multiply and divide. (Students need not

use formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then
4 x 6 =24 is also known. (Commutative property of multiplication.) 3 x5 x 2 can be
found by 3 x5 =15, then 15 x2 =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
as8x(5+2)=(8x5)+(8x2)=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.9 Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that
4 times a number is always even, and explain why 4 times a number can be
decomposed into two equal addends.

Instructional Days: 3
Coherence -Links from: G2-M6 Foundations of Multiplication and Division
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
-Links to: G3-M4 Multiplication and Area
G4-M3 Multi-Digit Multiplication and Division

In Lesson 1, students study the commutativity of familiar Module 1 facts that use units of 2, 3, 4, 5, and 10 to
discover facts that they already know using units of 6, 7, 8, and 9. For example, students recognize that if
they know 3 x 6 = 18, then they also know 6 x 3 = 18. They write out familiar facts and those known through
commutativity, organizing them in rows and columns to form the beginning of a table through which
arithmetic patterns become visible. Students finish this lesson encouraged about the work to come after
seeing that they already know more than half of their facts.

EUREKA Topic A: The Properties of Multiplication and Division n
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic A m

In Lesson 2, students apply commutativity in conjunction with the n + 1 strategy to solve unknown facts.
For example, students relate 5 x 8 and 8 x 5 and then add one more group of 8 to solve 6 x 8 and, by
extension, 8 x 6. Adding one more group to a known fact in order to find an unknown fact continues to
bridge student understanding in Module 1 and Module 3 as students are reminded of their prior work with
the distributive property.

Lesson 3 introduces using a letter to represent the unknown in various positions within multiplication and
division problems. In Module 1, students represented the unknown on tape diagrams, and occasionally in
equations, using a question mark. This lesson uses familiar facts to introduce the new abstraction of using a
letter as a placeholder.

A Teaching Sequence Toward Mastery of The Properties of Multiplication and Division

Objective 1: Study commutativity to find known facts of 6, 7, 8, and 9.
(Lesson 1)

Objective 2: Apply the distributive and commutative properties to relate multiplication facts 5 xn + n
to 6 x n and n x 6 where n is the size of the unit.
(Lesson 2)

Objective 3: Multiply and divide with familiar facts using a letter to represent the unknown.
(Lesson 3)

EUREKA Topic A: The Properties of Multiplication and Division ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1
Objective: Study commutativity to find known facts of 6, 7, 8, and 9.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Sprint: Mixed Multiplication 3.0A.7 (9 minutes)
= Group Counting 3.0A.1 (3 minutes)
= Commutative Property of Multiplication 3.0A.5 (3 minutes)

Sprint: Mixed Multiplication (9 minutes)

Materials: (S) Mixed Multiplication Sprint

Note: This Sprint reviews familiar multiplication facts from Module 1 and prepares students for today’s
lesson on using commutativity with known facts to find unknown facts.

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as NOTES ON
repeated addition. Counting by sixes, sevens, eights, and nines MULTIPLE MEANS
in this activity anticipates multiplication using those units later OF ENGAGEMENT:

in the module.
Group Counting in Module 3 no longer
Direct students to count forward and backward, occasionally explicitly includes twos, threes, fours,

changing the direction of the count: and fives. However, consider including

. Sixes to 60 those units if the class has not yet

=  Sevensto 70

mastered those facts.
Whisper/talking, hum/talking, or
=  Eightsto 80 think/talking by threes and fours can

=  Nines to 90 also work as a scaffold to build fluency
with sixes and eights.

EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Commutative Property of Multiplication (3 minutes)

Materials: (S) Personal white board

Note: This activity reviews the commutative property from Module 1 and anticipates its use in today’s lesson.

T: (Project array with 3 groups of 2 circles.) Write two multiplication sentences and two division
sentences for this array.

S: (Write3x2=6,2x3=6,6+2=3,and6+3=2.)

Continue with the following suggested sequence: 2 groups of 9, 3 groups of 7, and 5 groups of 8.

Application Problem (5 minutes)

Geri brings 3 water jugs to her soccer game to share with
teammates. Each jug contains 6 liters of water. How many
liters of water does Geri bring?

(o liters Extend for students working above
PJL_\ grade level with a related word
‘ roblem with larger factors.
Bx6=12 P sereeen.
_ \2 liters For example, “Kelly drinks 3 liters of
Gert oring= ' water each day. How many liters of
W of woter for her water does she drink in a week?”
2 yuas team.
? l[it+ers

Note: This problem reviews multiplication using units of three. It leads into the discussion of commutativity
in the Concept Development.

Concept Development (30 minutes)

Materials: (S) Personal white board, Problem Set

Part 1: Explore commutativity as it relates to multiplication.

Draw or project the tape diagrams shown to the right.

T: Talk to your partner. Which tape diagram represents the Application £
Problem? How do you know? (Allow time for discussion.) “:_/_\_/i
T: Draw both tape diagrams on your personal white board. Write a 7
multiplication sentence for each. (Allow time for students to work and 3
finish.) G:[j:ﬂ
How are the multiplication sentences related? S —
S:  They use the same numbers. = Both have a product of 18. - They use ?
the same factors but in a different order. The product is the same.
EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

T:

v v

This is an example of the commutative property that
we studied in Module 1. What does this property tell
us about the product and its factors?

Even if the order of the factors changes, the product

stays the same!
L . . Review the commutative property by
Earlier in the year, we learned our threes, including exploring arrays—concrete or pictorial.

3 x6. If we know 3 x 6, what other fact do we know? Review 3 twos is 2 threes, for example,

6x3 by 6 students standing in 2 rows of 3,
and then 3 rows of 2.

What is the product of both 3 x 6 and 6 x 3?

When drawing the array, use color to
18. differentiate 6 threes from 3 sixes.
To show that 3 x 6 and 6 x 3 equal the same amount,
we can write 3 x 6 =6 x 3. (Model.)

Using commutativity as a strategy, we know many more facts than just the ones we’ve practiced!

Continue with the following suggested sequence:

2x7=7x%x2
5 eights = 8 fives
4 nines = 9 fours

Part 2: Use the multiplication chart to find known facts through commutativity.

T: Problem 1(a) on your Problem Set shows a multiplication chart. The shaded numbers along the left
column and the top are factors. The numbers inside the chart are products. Each un-shaded box
represents the product of one multiplication fact. Find the total number of facts on your
multiplication chart. (Allow time for students to count.) How many facts are on the chart?

S: 100 facts.

Let’s use the chart to locate the product of 3 and 6. Put your finger on the row labeled 3, and slide it
to the right until it’s also in the column labeled 6. The number in the square where the row and
column meet is the product, which has been done for you. Using the chart, what is the product of
3and 6?

S: 18.

Let’s now locate the product of 6 and 3. Find the square where the row for 6 and the column for
3 meet. Use commutativity to write the product of 6 and 3 in that square on your chart.

S:  (Write 18.)

We can use commutativity to solve many new facts and fill in the products on the chart. On the
chart, write the products for all the facts that we’ve already studied. Then, fill in those you can solve
using commutativity. (Allow time for students to work.)

T: Shade in the facts you completed. (Allow time for students to work.) How many are left to learn?

S: 16.

T: Look carefully at those 16 facts. Are there any that you will be able to solve using the commutative
property once you know one?

EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9. ny
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S:  Yes! There are 12 facts that we can use the
commutative property to solve. That means we
only need to know 6 of them.

T: Really, there are only 10 new facts to learn before
you know all the facts up to 10 x 10.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. Some
problems do not specify a method for solving. This is an
intentional reduction of scaffolding that invokes MP.5,
Use Appropriate Tools Strategically. Students should solve
these problems using the RDW approach used for
Application Problems.

For some classes, it may be appropriate to modify the
assignment by specifying which problems students should
work on first. With this option, let the purposeful
sequencing of the Problem Set guide selections so that
problems continue to be scaffolded. Balance word
problems with other problem types to ensure a range of
practice. Consider assigning incomplete problems for
homework or at another time during the day.

Student Debrief (10 minutes)

Lesson Objective: Study commutativity to find known
facts of 6, 7, 8, and 9.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

=  How did commutativity help you solve more facts
than you thought you knew in Problem 1(a)?

= Invite students to share their processes for finding
the multiplication facts for the array in Problem 2.

Lesson 1:

EUREKA
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Name _(21NQ

Lesson 1 Problem Set Ej d

Date

1. a Solve. Shade in the multiplication facts that you already know. Then shade in the facts for sixes,

sevens, eights, and nines that you can solve using the commutative property.

x 5 2 3 4 S 6 7 8 9 10
1 A 2 3 ‘4"'{'5“‘/ % "IU',‘
A e A 2o
B ‘a2 15 | g 50
S AL |1 2 7|24 “LO
s 2570107 s |20 | 2572 24
e o w182l ]| s o
sl a2 e fas uylug | s | 03 o
8 |78 26 247 327 40 | 48 | Bb |4 | 72 [ 80
o |@ 8 | 21| 305 s |63 | T2 |81 |90
0 |16 |07 3040750 [ wo | 70 | 80 | q0 100"
b. Complete the chart. Each bag contains 7 apples.

Number of bags 2 3 4 5 3

Total number of apples 14 2 23 35 2
2. Use the array to write 2 different multiplication sentences.

s3saee oo

O0O00S &bl -4

SOOOOO

NYS COMMON CORE MATHEMATICS CURRICULUM

3. Complete the equations.

Il

a 2sevens=_ 7 twos

. 14

b. 3_SIX€5 = 6threes

. B

¢ 10 eights=8_f&hS
-_%0

COMMON | tesion1:
CORE Date: 717713

B T p———

=

Study commutativity to find known facts of 1,6, 7,8, and 9.

Lesson 1 Problem Set EM

3x9=10threes—__ | three

=_27

10fours—1four=__ 1 x4

=_36

. 8x4=Sfours+__ 2 fours

- 32

5 fives+1five=6x5

=_30

. Sthrees+ 2threes= __ | x 3

=_21

S twos+_ S  twos=10twos

=_20

engage™
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=  |n Problems 3(a), 3(b), and 3(c), what do you notice
about the words and numbers on each side of the

equal sign? How are they related? e
. ) X . | , MULTIPLE MEANS
\HNohwtdld yclntt;thnc;w tobslubtrlac'cl<1|.'lc< ree mﬁrob em 3(g)? OF ACTION AND
at wou at problem look like rewritten as an EXPRESSION:
equation?

English language learners and others
Exit Ticket (3 minutes) benefit from reviewing commutative

property and commutativity during the
Debrief. Allow students to explain the

After the Student Debrief, instruct students to complete the Exit
property to a partner in their first

Ticket. A review of their work will help with assessing students’
understanding of the concepts that were presented in today’s
lesson and planning more effectively for future lessons.

language, and/or record the term with
an example in a personal math

~ dictionary.
The questions may be read aloud to the students.
EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9. en a e ny 17
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A

Mixed Multiplication

Lesson 1 Sprint

Number Correct:

1. 2x1= 23. 2x7=
2. 2x2= 24. 5x5=
3. 2x3= 25. 5x6=
4. 4x1= 26. 5x7=
5. 4%x2= 27. 4x5=
6. 4x3= 28. 4x6=
7. 1x6= 29. 4x7=
8. 2x6= 30. 3x5=
9. 1x8= 31. 3x6=
10. 2x8= 32. 3x7=
11. 3x1= 33. 2x7=
12. 3x2= 34. 2x8=
13. 3x3= 35. 2x9=
14. 5x1= 36. 5x7=
15. 5x2= 37. 5x8=
16. 5x3= 38. 5x9=
17. 1x7= 39. 4x7=
18. 2x7= 40. 4x8=
19. 1x9= 41. 4x9=
20. 2x9= 42. 3x7=
21. 2x5= 43, 3x8=
22. 2x6= 44, 3x9=
Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9.
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B

Lesson 1 Sprint

Number Correct:

Improvement:
Mixed Multiplication
1. 5x1= 23. 5x7=
2. 5x2= 24. 2x5=
3. 5x3= 25. 2x6=
4. 3x1= 26. 2x7=
5. 3x2= 27. 3x5=
6. 3x3= 28. 3x6=
7. 1x7= 29. 3x7=
8. 2x7= 30. 4x5=
9. 1x9= 31. 4x6=
10. 2x9= 32. 4x7=
11. 2x1= 33. 5x7=
12. 2x2= 34. 5x8=
13. 2x3= 35. 5x9=
14. 4x1= 36. 2x7=
15. 4x2-= 37. 2x8=
16. 4x3= 38. 2x9=
17. 1x6= 39. 3x7=
18. 2x6= 40. 3x8=
19. 1x8= 41. 3x9=
20. 2x8= 42. 4x7=
21. 5x5= 43, 4x8=
22. 5x6= 44, 4x9-=
Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9.
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Name

Lesson 1 Problem Set

Date

1. a. Solve. Shade in the multiplication facts that you already know. Then, shade in the facts for sixes,
sevens, eights, and nines that you can solve using the commutative property.

3 4 5

16

18

20

50

12

10

b. Complete the chart. Each bag contains 7 apples.

Number of Bags

Total Number of Apples

21

42

2. Use the array to write two different multiplication sentences.

OOOOOO
OOOOOO
OOOOOO
OOOOOO

EUREKA
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM

3. Complete the equations.

Lesson 1 Problem Set

a. 2sevens= twos g. 3x9=10threes— three

b. 3 = 6 threes h. 10 fours—1 four = x 4

c. 10eights=8 i. 8x4=5fours+ fours

d. 4x =6x4 j. fives + 1 five=6x5

e. 8x5= x 8 k. 5threes + 2 threes = X

f. x7=7x l. twos + twos =10 twos
EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit TICket

Name Date

1. Use the array to write two different multiplication facts.

++++
++++
++++
++++
++++
++++
++++

2. Karen says, “If | know 3 x 8 = 24, then | know the answer to 8 x 3.” Explain why this is true.

EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9. ny
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Name

1. Complete the charts below.

a. Atricycle has 3 wheels.

Lesson 1 Homework

Date

Number of Tricycles 3

Total Number of Wheels

12

18

b. Atiger has 4 legs.

Number of Tigers

Total Number of Legs 20

24

c. A package has 5 erasers.

Number of Packages 6

10

Total Number of Erasers

35

40 45

2. Write two multiplication facts for each array.

o000
o000
o000
o000
o000
o000

EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9.
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3. Match the expressions.

Lesson 1 Homework

3x6 7 threes

3 sevens 2x10

2 eights 9x5

5x9 8x2

10 twos 6x3
4. Complete the equations.

a. 2sixes = twos d. 4x = x 4

- 12 - 28

b. x 6 =6 threes e. 5twos+2twos = x

c. 4x8= x4 f. fives+ 1 five=6x%x5
EUREKA Lesson 1: Study commutativity to find known facts of 6, 7, 8, and 9.
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Lesson 2

Objective: Apply the distributive and commutative properties to relate
multiplication facts 5 x n + n to 6 x n and n x 6 where n is the size of the
unit.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Sprint: Use the Commutative Property to Multiply 3.0A.5 (9 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Make Ten 3.0A.5 (2 minutes)

Sprint: Use the Commutative Property to Multiply (9 minutes)

Materials: (S) Use the Commutative Property to Multiply Sprint

Note: This Sprint reviews Lesson 1.

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes, sevens,
eights, and nines in this activity anticipates multiplication using those units later in the module. Focusing on
the mentioned transitions bolsters student understanding of the distributive property of multiplication.

Direct students to count forward and backward, occasionally changing the direction of the count:

= Sixes to 60, emphasizing the 30 to 36 transition

= Sevens to 70, emphasizing the 35 to 42 transition
=  Eights to 80, emphasizing the 40 to 48 transition
= Nines to 90, emphasizing the 45 to 54 transition

EUREKA Lesson 2: Apply the distributive and commutative properties to relate ny
MATH multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size el Igage

of the unit.
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Make Ten (2 minutes)

Note: This fluency activity prepares students for the skip-counting strategies used to multiply units of 6 and 7
in Lessons 4 and 5.

T: (Write9+ _ =10.) Say the unknown addend.
S: 1.

Continue with the following suggested sequence: 1+ __=10,5+_=10,8+__=10,2+__ =10,
6+_ =10,7+__=10,4+__=10,and3+__ =10.

Application Problem (5 minutes) 5 rect
OQ[JV\ is Correct,

Jocelyn says 7 fives has the same answer as 3 sevens + 2 sevens. 2 sevens + 2 Sewns is O Seuehs.
Is she correct? Explain why or why not. Usina the Commutative droperty,

. Thi : : we Ynow tHhat 5 sevens (s equal
Note: This problem reviews the commutative property from - -F:st. Tf we write i+ as

Lesson 1 and also previews the flrst’fact used in the Foncept an equation, it would 1ok ke
Development to ensure all students” automaticity with the answer. this : S5xT= "Tx5 and the

answer Ho both facts is 35.
Concept Development (30 minutes)

Materials: (S) Personal white board

T: (Draw 1 circle with a 7 inside.) This circle represents
1 unit of 7. As | draw circles, count the sevens with

me. (Draw circles one on top of the other until you NOTES ON
make one column of 5 circles.) MULTIPLE MEANS
OF ACTION AND
@ EXPRESSION:

@ @ This lesson moves from pictorial

representations in the vignette to
@ abstract in the examples suggested for

continued guided practice. Depending
MP.7 @ @ @ @ on the needs of the class, start out

@ — @ — @ — @ — @ concretely. Have students manipulate

cubes rather than draw or look at dots.

S: 1seven, 2 sevens, 3 sevens, 4 sevens, 5 sevens. As they become comfortable with the
. T material, transition to pictorial circles,
T:  Whisper the multiplication fact for 5 sevens. ) ) P
and, if appropriate, eventually to an
S: 5x7. abstract example.
T: Use commutativity to name a related fact.
S: 7x5.
T: Whatare 5sevens, 5x7,and 7 x5 all equal to?
S: 35,
EUREKA Lesson 2: Apply the distributive and commutative properties to relate ny
MATH multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engage
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM

T: Let’s use our familiar fives facts to find facts we haven’t learned yet. (Draw a dot above the
first 5 dots in another color, shown right.) What is 5 sevens + 1 seven?

S: 6 sevens.

(Write 35 + 7.) Tell your partner how this expression shows the total of 6 sevens.

S:  35isthe total of 5 sevens, and 7 is the total of 1 seven. = 35 + 7 shows 5 sevens + 1 seven
in number form. = It’s the break apart and distribute strategy we learned before! The dots
show 6 sevens broken into 5 sevens and 1 seven because we know those facts, and they're

easy!
What is the total of 6 sevens?
S: 42.

write the two multiplication facts we just solved.
S: (Write6x7and7x6.)

T: Compare5x7and6x7. What s the difference
between them?

S: 6 x 7 has one more group of 7than 5 x 7. = That’s
what the teacher showed with the dots, 5 sevens and

6 sevens.

T: By noticing that 6 x 7 is only 1 more group of 7 than

5 x 7, we used the total of 5 x 7 to help us make an
L easy addition problem to find 6 x 7.

On your personal white board, use commutativity to

Lesson 2

OIOICIOIOIQ)

Problem 1 of the Problem Set reviews
6 x 7 used in the vignette using blocks.
Although the blocks were not used in
the lesson, it is familiar enough to feel
friendly for students and provides an
opportunity to discuss the difference in
models during the Debrief.

Continue with the following suggested sequence. Use the
model of the dots as necessary, changing the value of
1 dot to match the problem.
. Name G_ Date
= 5x9tofind6x9and9x6 o
= 5x6to flnd 6x6 (7] Unitform: 5 _S@VeENs
. Faets:5x_ ] =_] xs
Problem Set (10 minutes)
mal:ﬁ
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some unitform: 6 sevens=_5_sevens +_1_seven
classes, it may be appropriate to modify the assignment by T
specifying which problems they work on first. Some ~
problems do not specify a method for solving. Students
should solve these problems using the RDW approach s b 3 - 32
used for Application Problems. 1.6 - 42
GHpoN | SIS - engage™
(@) vv-nicsa ]
EUREKA Lesson 2: Apply the distributive and commutative properties to relate ny
MATH multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engage
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Apply the distributive and commutative
properties to relate multiplication facts 5xn+nto6xn
and n x 6 where n is the size of the unit.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

=  What pattern did you notice between
Problems 1 and 2?

= Explain to your partner how one fact can help you
solve two new facts.

= Explain why you used multiplication or division to
solve Problem 4. How does a division sentence in
this problem relate to a multiplication sentence?

=  How does the strategy we learned today relate to
the break apart and distribute strategy we
studied in Module 1?

=  How might you use the strategy we practiced
today to solve other problems? For example,
how might you use 5 x 7 to help you solve 7 x 77?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA Lesson 2:
MATH

© 2015 Great Minds. eureka-math.org
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of the unit.

Lesson 2

2) a. Each dot has a value of 8.

Unit form: 5 ﬁ'gh-{' s

Facts: 5x_8_-_B x5

0000

Total: = 4o

b. Use the fact above to find & x 6. Show your work using pictures, numbers or
words,

o | eight
.

A Uj'ﬁ‘s {: [ ¢i5h‘|’s
.
.

[ eiﬂjﬂ—s = Eﬂ'j]“*g * lein'

4o + 8

T8

Since T know 6”‘8"}:840
bj uddmﬁ | more uj

5 &TSMSJ T also know
that 8$G=|+g },gcauét U-F
commutati Vi}-\,/.

au

sgmon - engage™

3. Anauthor writes 9 pages of her book each week. How many pages does she write in 7 weeks?
use a five fact 1o slve.

® Txd =(sx1)+(2xq)

BHrines (% =45 4
5x9=45 @ @2 2rnes 43 20
Q@ @5 2«3=1% —63

She wetes @3 poges T weeks

4. Mrs, Gonzalez buys a total of 32 crayans for her classroom. Each pack contains 8 erayons. How many
packs of crayons does Mrs. Gonzalez buy?

2 !
2 3294
— 1 |
2 Mys. toamzales ouys 4
o acks of Croyons.
Haus wmott ?
249
5. Hannah has $500. She buys a camera for $435 and 4 other items for $ each. Now Hannah wants to buy
speakers for $50. Does she have enough money to buy the speakers? Explain.
4w §9=§3L
q | s s
$4as i\‘izﬁ&;u Hannah has 329 Jeff.
36 i c o< ot hove enouah
R | Che does nat ¥ ‘ 3
471 ﬁ fromey 4o vy the Speakers.
egrp o engage™

Apply the distributive and commutative properties to relate
multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size
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NYS COMMON CORE MATHEMATICS CURRICULUM

A

Use the Commutative Property to Multiply

Lesson 2 Sprint

Number Correct:

1. 2x2= 23. 5x6=
2. 2x3= 24. 6x5=
3. 3x2= 25. Sx7=
0 2x4= 26. 7x5=
5. 4x2= 27. 5x8=
6. 2x5= 28. 8x5=
7 5x2= 29. 5x9=
3. 2x6= 30. 9x5=
5 6x2= 31. 5x10 =
10. 2x7= 32. 10x5=
11. 7x2= > i
12. 2x8= > 2
13. 8x2= > 3T
14. 2x9= > 20T
15. Ix2= > i
16. 2x10= 38. 3x7=
17, 10x2= 39. 7x3=
18. 5x3= o it
19. 3x5= b i
20. >x4= - 20
21. 4x5= i i
22. 5x5= s s
EUREKA o el el engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM

B

Use the Commutative Property to Multiply

Lesson 2 Sprint

Number Correct:

Improvement:

1 5x2= 23. 6x2=
2 2x5= 24. 2x6=
3 5x3= 25. 2x7=
4. 3x5= 26. 7x2=
5 5x4= 27. 2x8=
6. 4x5= 28. 8x2=
7 5x5= 29. 2x9=
3 5x6= 30. 9x2=
9. 6x5= 31. 2x10=
10. 5x7= 32. 10x2=
11. 7x5= > 23T
12, >x8= > il
13. 8x5= > T
14. >x9= > 20T
15. Ix5= > P2t
16. 5x10= 38. 3x7=
17, 10x5 = 39. 7x3=
18. 2x2= o 28
19. 2x3= i i
20. 3x2= 2 20T
21. 2x4= i i
22. 4x2= s e

EUREKA o el el engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

Name Date

1. Each has a value of 7.
Unit form: 5
Facts: 5 x = x5
Total=_

Unit form: 6 sevens sevens + seven

35+

Facts: X =

Lesson 2: Apply the distributive and commutative properties to relate
EMUARTEHKA multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engageny
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

2. a. Each dot has avalue of 8

Unit form: 5

Facts: 5 x = x5

Q0000

Total =

b. Use the fact above to find 8 x 6. Show your work using pictures, numbers, or words.

EUREKA Lesson 2: Apply the distributive and commutative properties to relate ny

MATH multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size el Igage 32
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

3. Anauthor writes 9 pages of her book each week. How many pages does she write in 7 weeks?
Use a fives fact to solve.

4. Mrs. Gonzalez buys a total of 32 crayons for her classroom. Each pack contains 8 crayons. How many
packs of crayons does Mrs. Gonzalez buy?

5. Hannah has $500. She buys a camera for $435 and 4 other items for $9 each. Now Hannah wants to buy
speakers for $50. Does she have enough money to buy the speakers? Explain.
EUREKA Lesson 2: Apply the distributive and commutative properties to relate ny
MATH multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engage
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Exit Ticket

Name Date

Use a fives fact to help you solve 7 x 6. Show your work using pictures, numbers, or words.

Lesson 2: Apply the distributive and commutative properties to relate
EMUARTEHKA multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engage ny 34
of the unit. -
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Name Date
1. Each has a value of 9.
Unit form:
Facts: 5 x = x5
Total =
Unit form: 6 nines = nines + nine
=45+
Facts: X =
X =
EUREKA Lesson 2: Apply the distributive and commutative properties to relate ny
MATH multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engage
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

2. There are 6 blades on each windmill. How many total blades are on 7 windmills? Use a fives fact to solve.

3. Juanita organizes her magazines into 3 equal piles. She has a total of 18 magazines. How many

magazines are in each pile?

4. Markuo spends $27 on some plants. Each plant costs $9. How many plants does he buy?

Lesson 2: Apply the distributive and commutative properties to relate
ﬂ’ARTEHKA multiplication facts 5 x n + nto 6 x n and n x 6 where n is the size engageny
of the unit.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Lesson 3

Objective: Multiply and divide with familiar facts using a letter to
represent the unknown.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (8 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Familiar Facts 3.0A.4 (5 minutes)
= Multiply Using the Distributive Property 3.0A.5 (5 minutes)
= Make Ten 3.0A.5 (2 minutes)

Familiar Facts (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the relationship between multiplication and division from Grade 3
Module 1 in anticipation of today’s lesson.

T: (Write5x3= .) Say the multiplication sentence.

S: 5x3=15.

T: (Write 5x 3 =15. To the right, write 15 + 3 = .) On your personal white board, write the division
sentence.

S:  (Write 15+3=5.)
Repeat process for 4 x 3 and 7 x 2.

T:  (Write x 2 =10.) Say the unknown factor.

S: 5.
T: (Writel0+2= .) On your board, write the division sentence.
S: (Write10+2=5.)

EUREKA Lesson 3: Multiply and divide with familiar facts using a letter to represent ny
MATH'" the unknown. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Repeat process for x3=6and x2=16.

T: (Write 20 = x 10.) Say the unknown factor.
S: 2.
T: (Write20+10= .) On your board, write the division sentence.

S: (Write20+10=2.)
Repeat process for 18 = x 3 and 45 = x 5.

Multiply Using the Distributive Property (5 minutes)

Materials: (S) Personal white board

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Use color to customize the
presentation of the Multiply Using the

Note: This fluency activity reviews the n + 1 strategy from
Lesson 2.

T: (Project a 6 x 9 array, covering the sixth row of 9.)
How many groups of 9 are there?

S: 5. Distributive Property fluency activity.
Let’s find how many are in the array counting by fives. Using a different color for each row of
(Point as students count.) 9 may help students count groups of 9.

The various colors can additionally help

St 5,10, 15,20, 25, 30, 35, 40, 45. students interpret each column of the

Let’s find how many are in the array counting by nines. array as fives.
(Point as students count.)

S: 9,18, 27,36, 45.

T:  Write two multiplication sentences for this array.

S: (Write9x5=45and5x9=45.)

T: (Reveal the sixth row of 9.) How many groups of 9 are there now?

S: 6.

T: Add 1 more group of 9to 45. (Writed5+9=____ ) Onyour board, write the addition sentence.
S: (Write45+9=54.)

T: Onyour board, write two multiplication sentences for this array.

S: (Write9x6=54and 6 x9=>54)

Continue with the following suggested sequence: 5x8 >6x8,5x7 > 6x7,and5x6 - 6 x6.

Make Ten (2 minutes)

Note: This fluency activity prepares students for the skip-counting strategies used to multiply units of 6 and 7
in Lessons 4 and 5.

T: I'll say a number between 0 and 10. You say the number that you add to it to make ten. 9.
S: 1.

Continue with the following suggested sequence: 8,7,6,5,9,1,8,2,7,3,6,4,8,4,7,3,6,1,2,5,and 9.

EUREKA Lesson 3: Multiply and divide with familiar facts using a letter to represent ny
MATH'" the unknown. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Application Problem (8 minutes)

Twenty-four people line up to use the canoes at the park. NOTES ON

Three people are assigned to each canoe. How many canoes

MULTIPLE MEANS

are used?

Note: Students may choose to model either as division or as
multiplication. In the Concept Development, this problem
provides a context for using a letter to represent the unknown.

OF REPRESENTATION:
p ? X 5 = ;ZL{ Challenge above grade level learners
! ’ - by adding complexity to the
e % Application Problem.
24 P€0P\e Thﬂ WOPle use For example: Twenty-eight people
lined up for canoes. Three people are
7 Canoes ¥ cahoes.

assigned to each canoe. Create at least
two solutions to make it possible for
those people who don’t make a
threesome to go canoeing.

Concept Development (30 minutes)

Materials: (S) Personal white board

Problem 1: Use a letter to represent the unknown in multiplication.

— T: (Show a student’s tape diagram and equation for the
Application Problem, or use the example work above.) NOTES ON
This is Student A’s work on the Application Problem. T R
What do the question marks in her work represent?
OF REPRESENTATION:

S:  The unknown. = The number of canoes that are used.

We can use a letter to represent the unknown value Clarify unknowns for English 'a”g.“age
instead of a question mark. For this problem, we might 'e?mersfa"d .°th‘|ers R pr.e'teac.h'h”g
choose letter ¢ to help us express that the unknown using a few simple equations wit

. letters, suchas 2+ 2 =h; h=4. Or, use
stands for how many canoes are used in the problem. . :

i the Familiar Facts fluency in Lesson 4.

How can using a letter to express the unknown value
change the way we model and solve?

S:  There will be c¢’s where the question marks were on the tape diagram and in the equation.
| don’t think it changes the way you solve though.

T: Let’s confirm your thinking. On your personal white board, solve the Application Problem using the
letter c to express the unknown on your model and in your equation. Solve, and then compare with
your work on the Application Problem.

| S: (Solve and compare; possible work to the right.) ) C CXx3 =34
T: Inacomplete sentence, what is the value of ¢? B \ =3
. . people The people use

S:  Thevalue of cis 8. ¢ canoes R canoes,

T: How many canoes do the people use?

S:  The people use 8 canoes.

K A Lesson 3: Multiply and divide with familiar facts using a letter to represent
EMUABrEH“ the unknown. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Problem 2: Use a letter to represent the unknown in division.

Project or show the following problem: Twenty-one students are grouped in threes to go on a field trip.
How many groups of students are there?

T: Read the problem with your partner. Then, whisper
what the unknown represents.

S:  (Read problem.) The unknown represents the number
of groups.

T: Before we solve, talk with your partner about which
letter you might choose to express the unknown on
your model and in your equation.

Point out that some letters may
potentially be confused with other
symbols. Letterss, o, /, x, and t,

S:  We could use s for students. = | think n reminds me respectively, resemble 5, 0, 1, the
that we are looking for the number of groups. 2 g is multiplication symbol (x), and the
best because it stands for groups. addition symbol (+). Encourage

. . tudents t ther letters if

T: Model the problem, and write an equation to solve. ;:S;;es O use otherietters

Let’s use the letter g to express the unknown.
(Model and write 21 +3=g.)

In a complete sentence, tell the value of g.
The value of g is 7.

How many groups of students are there?

w d4»ve 49

There are 7 groups of students.

This lesson intentionally uses known
facts from Module 1. Ideally, students
are fairly automatic with these facts so
- 24=4x%r that the focus stays on naming the
unknown, represented by the letter,

Continue with the following suggested sequence to show
unknowns in various positions:

- 5=50+m rather than on performing the
= 27+b=3 calculation.
= d+6=3

Call attention to how the unknown is written, for example, n = 14. Students should emulate this in their
work.

Depending on time, extend the lesson by assigning each student (or pair of students) a letter of the alphabet.
Task them with writing a simple word problem in which their assigned letter represents the unknown.
They first solve their own problem and then exchange with another student to solve a new one.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes.

For some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.

EUREKA Lesson 3: Multiply and divide with familiar facts using a letter to represent ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Multiply and divide with familiar facts
using a letter to represent the unknown.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

= Explain to your partner how you solved Problem
3. (Review division as both an unknown factor
and an equal groups problem.)

= Tell your partner the steps you took to model and
solve Problem 4. (This problem likely posed the
greatest challenge.)

=  Why is using a letter to represent the unknown
more helpful than using a question mark?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

Lesson 3:

EUREKA
MATH

© 2015 Great Minds. eureka-math.org
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the unknown.

Lesson 3

Name GLM Date

1. Each equation contains a letter representing the unknown. Find the value of the unknowns, and then
write the letters that match the answers to solve the riddle.

@
... )

oo <) (P

Which tables do you NOT have to learn?

Li v chen +abl es

3 70 5 20 10 ™ 24 2 7 20

ny
sgavon engage

2. Lonna buys 3 t-shirts for 8 each.

a. What is the total amount Lenna spends on 3 t-shirts? Use the letter m ta represent the total amount
of money Lonna spends, and then solve the problem.

3% 4%=m
- Lonna spends #@4 on +-shires,

b. If Lonna hands the cashier 3 ten dollar bills, hew much change will she receive? Use the letter ¢ in an
equation to represent the change, and then find the value of c.
3x$ip= 430 $30 - *AY:=C
————— s $0
=) Lonra will ge: 6 in change.

w

Miss Potts used a total of 28 cups of flour to bake some bread. She used 4 cups of flour for each loaf of
bread. How many loaves of bread did she bake? Represent the prablem using multiplication and division
sentences and a ltter far the unknown. Then, solve the problem. |

oaves

M.n .33
h: I"l e ——”

Miss Pots made % Lups

1 loaves of bred.

=

At a table tennis tournament, two games went on for a total of 32 minutes. One game
took 12 minutes longer than the other. How long did it take to complete each game? Use CHALLENGE!
letters ta represent the unknowns. Solve the problem. Ty

32-12: One Jam fook 10 Minutes.
n=ao 2 m
‘ lo+a:
a0 -9 e 22
aﬂo The other 6aw took 23 Minutes.
cgMmMoN engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

Name Date

1. Each equation contains a letter representing the unknown. Find the value of the unknowns, and then
write the letters that match the answers to solve the riddle.

o —
oAb
~—

o
®

;
g

y
:

oO

Which tables do you NOT have to learn?

6 O|
O.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

2. Lonna buys 3 t-shirts for $8 each.

a. What is the total amount Lonna spends on 3 t-shirts? Use the letter m to represent the total amount
of money Lonna spends, and then solve the problem.

b. If Lonna hands the cashier 3 ten dollar bills, how much change will she receive? Use the letter cin an
equation to represent the change, and then find the value of c.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

3. Miss Potts used a total of 28 cups of flour to bake some bread. She used 4 cups of flour for each loaf of
bread. How many loaves of bread did she bake? Represent the problem using multiplication and division
sentences and a letter for the unknown. Then, solve the problem.

X =

4. At atable tennis tournament, two games went on for a total of 32 minutes.
One game took 12 minutes longer than the other. How long did it take to
complete each game? Use letters to represent the unknowns. Solve the

problem.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Find the value of the unknown in Problems 1-4.

1. z=5x%9
Z=

2. 30+6=v
V=

3. 8xw=24
W =

4, y+4=7
y=_____

Lesson 3 Exit Ticket

Date

5. Mr. Strand waters his rose bushes for a total of 15 minutes. He waters each rose bush for 3 minutes.
How many rose bushes does Mr. Strand water? Represent the problem using multiplication and division
sentences and a letter for the unknown. Then, solve the problem.

X =

EUREKA Lesson 3: Multiply and divide with familiar facts using a letter to represent
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

Name Date

1. a. Complete the pattern.

b. Find the value of the unknown.

10x2=d d=_20_ 10x6=w w=__
3x10=e e=__ 10x7=n n=___
f=4x10 f= g=8x10 g=_
p=5x10 pP=____

2. Each equation contains a letter representing the unknown. Find the value of the unknown.

8+2=n n=___
3xa=12 a=__
px8=40 p=___
18+6=c c=__
dx4=24 d=__
h+7=5 h=_
6x3=f f=__
32+y=4 y=____
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

3. Pedro buys 4 books at the fair for $7 each.

a. What is the total amount Pedro spends on 4 books? Use the letter b to represent the total amount

Pedro spends, and then solve the problem.

b. Pedro hands the cashier 3 ten dollar bills. How much change will he receive? Write an equation to
solve. Use the letter c to represent the unknown.

4. On field day, the first-grade dash is 25 meters long. The third-grade dash is twice the distance of the
first-grade dash. How long is the third-grade dash? Use a letter to represent the unknown and solve.
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4/ Mathematics Curriculum

Topic B

GRADE 3 e MODULE 3

Multiplication and Division Using
Units of 6 and 7

3.0A.3,3.0A.4,3.0A.5,3.0A.7,3.0A.1,3.0A.2, 3.0A.6

Focus Standards: 3.0A3

3.0A4

3.0A5

3.0A.7

Instructional Days: 4
Coherence -Links from: G2-M3
G2-M6
G3-M1
-Links to: G3-M4
G4-M3
G4-M5
G4-M7

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.
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=_+3,6x6="7?

Apply properties of operations as strategies to multiply and divide. (Students need not
use formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then

4 x 6 =24 is also known. (Commutative property of multiplication.) 3 x5 x 2 can be
found by 3 x5 =15, 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
as8x(5+2)=(8x5)+(8x2)=40+ 16 = 56. (Distributive property.)

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.

Place Value, Counting, and Comparison of Numbers to 1,000

Foundations of Multiplication and Division

Properties of Multiplication and Division and Solving Problems with Units of 2—5 and 10
Multiplication and Area

Multi-Digit Multiplication and Division

Fraction Equivalence, Ordering, and Operations

Exploring Measurement with Multiplication

EUREKA Topic B:
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC B

In Lessons 4 and 5, students count by sixes and sevens, composing up to and then over the next ten.

For example, students might count 6, 12, 18, and then mentally add 18 + 2 + 4 to make 24. This skip-counting
method utilizes make ten strategies from Grades 1 and 2. Initially, students use number bonds to decompose
and identify appropriate number pairs. In the example above, 18 needs 2 more to make 20. The next six can
be decomposed as 2 and 4. Eventually, students are able to use mental math as they manipulate numbers
and skip-count to multiply. Although a formal introduction to the associative property comes in Topic C,
these lessons preview the concept using addition:

= 6+6= 6+4+2

= 18+6=18+2+4

= 36+6=36+4+2

= 48+6=48+2+4
Lesson 6 builds on Lesson 2 with a formal re-introduction of the distributive property using the 5 + n pattern
to multiply and divide. Students understand that multiples of 6 can be thought of as (5 + 1) x n to make 5 and
1 more groups, or 6 groups of n. Similarly, multiples of 7 can be thought of as (5 + 2) x n to make 5 and

2 more groups, or 7 groups of n. In division, students decompose the dividend using a multiple of 5 and then
add the quotients of the smaller division facts to find the quotient of the larger unknown division fact.

For example:
@ 54+6=(30<6)+(24+6)
=5+4

Use of the 5 + n pattern as a strategy builds on concepts in Lessons 2, 4, and 5. It also facilitates mental math,
particularly using units of 6.

In Lesson 7, students use tape diagrams to analyze multiplication and division word problems and to
determine the unknown. This is the first time they solve problems using new units, with a letter to represent
the unknown.

A Teaching Sequence Toward Mastery of Multiplication and Division Using Units of 6 and 7

Objective 1: Count by units of 6 to multiply and divide using number bonds to decompose.
(Lesson 4)

Objective 2: Count by units of 7 to multiply and divide using number bonds to decompose.
(Lesson 5)

Objective 3: Use the distributive property as a strategy to multiply and divide using units of 6 and 7.
(Lesson 6)

Objective 4: Interpret the unknown in multiplication and division to model and solve problems using
units of 6 and 7.
(Lesson 7)

EUREKA Topic B: Multiplication and Division Using Units of 6 and 7 n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

Objective: Count by units of 6 to multiply and divide using number bonds
to decompose.

Suggested Lesson Structure

B Fluency Practice 15 minutes)

(
[ Application Problem (5 minutes)
Concept Development (30 minutes)
(

[l Student Debrief 10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Familiar Facts 3.0A.4 (4 minutes)
= Multiply Using the Distributive Property 3.0A.5 (4 minutes)
= Make Ten Game 3.0A.5 (3 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes and sevens
prepares students for multiplication using those units in this topic. Group counting by eights and nines
anticipates multiplication using those units later in the module. Direct students to count forward and
backward, occasionally changing the direction of the count:

=  Sixes to 60

=  Sevensto 70
= Eightsto 80
= Ninesto 90

Familiar Facts (4 minutes)

Materials: (S) Personal white board
Note: This fluency activity reviews the relationship between multiplication and division from Module 1 and
uses a letter to represent the unknown from Lesson 3 in this module, Grade 3 Module 3.

T: (Write 6 x2 =a.) On your personal white board, write the value of a.
S: (Writea=12))

Lesson 4: Count by units of 6 to multiply and divide using number bonds
ﬁ’AKrEHKA to decompose. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: (Write 6 x2=12. To the right, write 12 + 6 = b.) On your board, write the value of b.

S: (Writeb=2.)
Repeat the process for the following: 7x3=¢,21+7=d,ex4=24,24+4=fgx2=18,18+2=h,16=ix2,
16 +8=4,45=5xk,and45+9=m.

Multiply Using the Distributive Property (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the n + 1 strategy from Lesson 2.

(Write 30 + 6 = 36.)
On your board, write a multiplication sentence for this array.
(Write 6 x 6 = 36.)

Continue with the following suggested sequence: 5x8 - 6x8,5x7 - 6x7,and5x9 - 6x9.

T: (Project a 6 x 6 array, covering the sixth row of 6.) How many groups of 6 are there?
S: 5.

T: Let’s find how many are in the array counting by fives. (Point as students count.)

S: 5,10, 15, 20, 25, 30.

T: Let’s find how many are in the array counting by sixes. (Point as students count.)

S: 612,18, 24, 30.

T: Write two multiplication sentences for this array.

S: (Write6x5=30and 5 x 6 =30.)

T: (Reveal the sixth row of 6.) How many groups of 6 are there now?

S: 6.

T: Add 1 more group of 6to 30. (Write30+6=___.) On your board, write the addition sentence.
S:

T:

S:

Make Ten Game (3 minutes)

Materials: (S) Set of playing cards numbered 1-9

Note: This fluency activity prepares students for today’s Concept Development.
Students play in pairs. Each pair has a set of 9 cards, each with a number 1-9.

T: (Write + =10.) Spread the cards out in front of you.

T: Put your hands behind your back. I'll write a number in the first blank. When you know the number
that belongs in the second blank, touch the card that shows the number. The first person to touch
the card keeps it. Whoever has the most cards at the end wins. (Write 8 + =10.)

S:  (Touch the 2 card. The first to touch it keeps the card.)

Continue with the following suggested sequence: 5, 2,7, 1, 4, 3, and 6; students replace cards: 1,5, 3, 2,4, 7,
and 6; students replace cards: 4,7, 3,9, and 6.

EUREKA Lesson 4: Count by units of 6 to multiply and divide using number bonds
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Application Problem (5 minutes)

Marshall puts 6 pictures on each of the 6 pages in his photo
album. How many pictures does he put in the photo album in

NOTES ON
all?

MULTIPLE MEANS
b sixes=5sixes + | &1

ol six OF ENGAGEMENT:
L : =30 +b To encourage students to apply the
Si¥es : 5sixes =20 distributive property, adjust the
P numbers in the Application Problem.

Mavshall P\x\'s 26 P‘c;hur'es
n hs ?\f\o"’b album.’

For example, a student above grade
level may mentally solve 6 times 6 yet
choose to use the distributive property
Note: This problem is designed to review the Lesson 2 concept to multiply 6 times 13.
of applying the distributive property to relate multiplication by

n + 1 to multiplication by n.

Concept Development (30 minutes)

Materials: (S) Personal white board

Part 1: Use number bonds to decompose and skip-count using units of 6.

T: Some of you may have skip-counted by six to get the answer to Marshall’s problem. When we're
skip-counting by six, how do we get the next number in our sequence?

S: Adde6.
Like this? (Write 6 + 6 = 12.) G+ = 12 t4=10
T: Think back to our Fluency Practice today. /\ lo+2=12
What number should | add to 6 to make 10? g 2
S: 4

Write my equation on your board. Then, draw a
number bond to break apart the second six, showing
how to solve using a make ten strategy. (Draw the
number bond as shown.)

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

T: 6 plus 4 equals?
S: 10 Learners differ in their ability to
o . . process information. Help students
T: Write it next to 6 + 6. (Write the equation as shown.) organize board notes to support their
T: 10 plus 2 equals...? understanding. For example, consider
s 12. labeling, writing out, illustrating, or
. . . putting to music the steps of the make
T:  Write that under 6 + 4 = 10. (Write the equation as ten|strategy.
shown.)
So, what is 6 plus 6?
S: 12
EUREKA Lesson 4: Count by units of 6 to multiply and divide using number bonds ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 4

Have students repeat the process for the next two minutes to see how high they can count by six:
12+6=18,18+6=24,24+6=30,30+6=36,36+6=42,42+6=48,48 + 6 =54, and 54 + 6 = 60.

T:
S:

=

v a9

What patterns did you notice counting by six?

Sometimes we broke apart the six to complete the ten,
asin 18 + 6. Other times, we broke apart the two-digit
number to add to the ones, asin 12 + 6, and
sometimes to complete the ten, asin 24 + 6.

How did adding 6 and 6 help you add 36 and 6?

You add it the same way by breaking the six into 4 and
2 to complete the ten. = You can also think of 36 + 6
as 3 tens more than 6 + 6.

How did adding 18 and 6 help you add 48 and 6?

We broke apart the six into 2 and 4 to complete the
ten. = 48 + 6 is also just 3 tens more than
18 + 6.

Why is a make ten strategy with number bonds helpful
for counting by sixes?

Adding sixes is harder than adding with tens.

What other count-bys is it helpful for? Is it helpful for
the fives?

No, because adding by fives is easy to do mentally.
Is it helpful for sevens?
| think so. Sevens are hard to skip-count by, too.

Now that we have discussed how the make ten
strategy makes skip-counting sixes more efficient, let’s
try it out to solve multiplication and division problems.

Part 2: Use skip-counting by sixes to solve multiplication and division
problems.

T:

2 1§ 24 30 3, 42 4§ 54 ¢o
2 244 ‘2 2t

T:  What is the last number in the sequence?

S:  60.

T: 60 is the same as how many sixes?

S:  10sixes.
EUREKA Lesson 4: Count by units of 6 to multiply and divide using number bonds
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Skip-count by six 10 times. Write the count-by sequence on
your board. You can also record your addition on your
board.

Sample Student Board of Count-By:

=\ 24678
ﬂl\ * =18 10+% = 8
o 2 20
-y 8+2°
3 *f’\ 20 +4 =24
a4
- 30 Y+b=10
24+ 0 20+4(0% 350
/\
20 4
.4z 3brys O
%G */b\ q I.fo+23 "{'7'
Yy 2
nrer il
Yo T
50
. Gy B2
q%*?\q 5044( '."5"’

- LO Yerb=(O

o e 5o +lo = b0

/\
50 Y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: Tell a partner what multiplication problem we just solved, and then write it on your board.

S: 6 times 10 equals 60. (Write 6 x 10 = 60.)

T: We just used our count-by six sequence to help us find that 6 times 10 equals 60.

T: We can also use skip-counting to solve division problems. Write the last number in the sequence on
your board, followed by a division symbol.

T: What did we count by to get to 60?

S:  Sixes!

T: Write 6 after the division symbol, followed by an equal sign.

T: How many times did we count by six to get to 607?

S:  10times!

T: Write 10 as the answer to this division problem. Read your equation to a partner.

T: Turn and talk to a partner. What do you notice about the multiplication and division problems we

solved?

S:  They use the same numbers. = The division fact uses the same numbers as the multiplication fact,
just in a different order. = 60 divided by 6 equals 10 is the related division fact for 6 times 10 equals
60.

T: That's right. They are related facts. Now, you have learned another strategy to solve multiplication
and division facts with sixes!

Continue with the following suggested sequence to help students develop strategies for and learn the
following facts. Refer students to the times table chart in Lesson 1 to focus their attention on the 16 new
facts:

w2 : En
" 6x%6
] 6x7 Mame GIHO‘L - [
1. Court-by 610 fill in the blanks. Match each number in the count-by with its muMtiplication fact.
= 6x8
= 6x9

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

R S b e -
bl

M EQpmon |:. St o e ce kit e ol L

DL Comman B, A L it Y b
EUREKA Lesson 4: Count by units of 6 to multiply and divide using number bonds ny
MATH"‘ to decompose. e I Igage 54
© 2015 Great Minds. eureka-math.org This work is licensed under a

@) By-NC-SA | buti ; j i
G3-M3-TE-1.3.0-06.2015 —( BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson 4

Lesson Objective: Count by units of 6 to multiply and divide using number bonds to decompose.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can

be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to lead the discussion.

With a partner, list the related division facts for
each number in the skip-counting sequence in
Problem 1.

What other multiplication and division problems
can you solve with the sequence you already
have in Problem 2?

How was using the skip-counting strategy in
Problem 4 different from the other problems?

How does your method of adding 18 and 6 help
you add 18 tens and 6 tens, and $480 and $607?

How did the Application Problem connect to
today’s lesson?

How did the Fluency Practice help prepare you
for the lesson?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.
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Lesson 4 Problem Set m

2. Count by six to fill in the blanks below. 3. Count by six to fill in the blanks below,
o 12 18 24 6 12, 13 24 30 36 Y2
Complete the multiplication equation that Complete the multiplication equation that
represents the final number in your count-by. represents the final number in your count-by.
ox 4 . 24 o 1. 42
Complete the division equation that Complete the divisian equation that
fepresents your count-by. represents your count-by.
24 o o 42 . 7

4. Mirs, Byme’s class skip-counts by six for a group counting activity, When she points up, they count up by
sixand when she points down, they count down by six. The arraws show when she changes direction.

= a Fillin the blanks below te show the group counting answers.
to612 18 249 18 124 18 2030 36 930,20, 18 420,30 35 42 i

b. Mrs. Byrne says the last number that the class counts is the product of 6 and another number.
Write a multiplication sentence and a division sentence to show she's right.

6x_8 =u8 me5=_8

5. Julle counts by six to solve 6 X 7. She says the answer is 36. s she right? Explain your answer.
G, 12,18, 24, 30, 5, 42
No, Julie is not right. I counted by Six 7 dimes
and L 504' 42. So, GxM=t1, rot 34,
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Name

Lesson 4 Problem Set

Date

1. Skip-count by six to fill in the blanks. Match each number in the count-by with its multiplication fact.

000000000
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NYS COMMON CORE MATHEMATICS CURRICULUM

2. Count by six to fill in the blanks below.

6I ’ )

Complete the multiplication equation that
represents the final number in your count-by.

Complete the division equation that
represents your count-by.

Lesson 4 Problem Set

3. Count by six to fill in the blanks below.

6I ’ ’ ’ ’ ’

Complete the multiplication equation that
represents the final number in your count-by.

Complete the division equation that represents
your count-by.

4. Mrs. Byrne’s class skip-counts by six for a group counting activity. When she points up, they count up by
six, and when she points down, they count down by six. The arrows show when she changes direction.

a. Fillin the blanks below to show the group counting answers.

2O, 6, , 18, v 12 AN

, 24, 30, W 30, 24, A 24, 36, |48

b. Mrs. Byrne says the last number that the class counts is the product of 6 and another number.
Write a multiplication sentence and a division sentence to show she’s right.

48 + 6 =

5. Julie counts by six to solve 6 x 7. She says the answer is 36. Is she right? Explain your answer.

EUREKA Lesson 4: Count by units of 6 to multiply and divide using number bonds
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit TICket

Name Date

1. Sylvia solves 6 x 9 by adding 48 + 6. Show how Sylvia breaks apart and bonds her numbers to complete

the ten. Then, solve.

2. Skip-count by six to solve the following:

a. 8x6= b. 54+ 6=

EUREKA Lesson 4: Count by units of 6 to multiply and divide using number bonds
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 4 Homework

Date

1. Use number bonds to help you skip-count by six by either making a ten or adding to the ones.

a. +6= 10 + 2 =
\
2
b 12 10 + =
/
10
c. 18 + 6= + =
/\
2 4
d 24 + 6= + =
/ \
20 4
e. 30+ 6=
f. 36 +6= + =
/ \
4 2
g. 42 + 6= + =
h. 48 + 6= + =
i. 54+ 6= + =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 HOmework

2. Count by six to fill in the blanks below. 3. Count by six to fill in the blanks below.

6 6; ’ ’ ’ ’
Complete the multiplication equation that Complete the m.ultiplication .equation that
represents the final number in your count-by. represents the final number in your count-by.

6 x = 6x =
Complete the division equation that Complete the division equation that
represents your count-by. represents your count-by.

6= 6=

4. Count by six to solve 48 + 6. Show your work below.

Lesson 4: Count by units of 6 to multiply and divide using number bonds
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Lesson 5

Objective: Count by units of 7 to multiply and divide using number bonds
to decompose.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply By 6 3.0A.7 (7 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Make Seven Game 3.0A.5 (4 minutes)

Multiply By 6 (7 minutes)

Materials: (S) Multiply by 6 (1-5) (Pattern Sheet)

Note: This activity builds fluency with multiplication facts using units of six. It supports students knowing
from memory all products of two one-digit numbers.

T: (Write5x6 = .) Let’s skip-count by sixes to find the answer. I'll raise a finger for each six.
(Count with fingers to 5 as students count, and record the count-by sequence on the board.)

S: 6,12, 18, 24, 30.

T: (Circle 30, and write 5 x 6 = 30 above it. Write 3 x6 = .) Let’s skip-count up by sixes again.
(Count with fingers to 3 as students count.)
S: 6,12,18.

T: Let’s see how we can skip-count down to find the answer, too. Start at 30 with 5 fingers, 1 for each
six. (Count down with your fingers as students say numbers.)

S: 30 (5 fingers), 24 (4 fingers), 18 (3 fingers).
Repeat the process for 4 x 6.

T: (Distribute the Multiply by 6 Pattern Sheet.) Let’s practice multiplying by 6. Be sure to work left to
right across the page.

Lesson 5: Count by units of 7 to multiply and divide using number bonds
EMUAErEHKA to decompose. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Directions for administration of Multiply By Pattern Sheet:

= Distribute Multiply By Pattern Sheet.

= Allow a maximum of two minutes for students to complete as many problems as possible.
= Direct students to work left to right across the page.

=  Encourage skip-counting strategies to solve unknown facts.

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sevens prepares
students for multiplication using units of seven in this lesson. Group counting by eights and nines anticipates
multiplication using those units later in the module. Direct students to count forward and backward,
occasionally changing the direction of the count:

= Sevensto 70

=  Eightsto 80

= Ninesto 90

Make Seven Game (4 minutes)

Materials: (S) Set of playing cards numbered 1-6

Note: This activity prepares students for the skip-counting strategy used to multiply units of seven in today’s
lesson.

Students play in pairs. Each pair has a set of six cards, each with a number 1-6.

T: (Write__+__ =7.) Spread the cards out in front of you.

T: Put your hands behind your back. I'll write a number in the first blank. When you know the number
that belongs in the second blank, touch the card that shows the number. The first person to touch
the card keeps it. Whoever has the most cards at the end wins. (Write5+__ =7.)

S:  (Touch the 2 card. The first to touch it keeps the card.)

Continue with the following suggested sequence: 1, 4, 2, 3, and 6.

Application Problem (5 minutes)

Gracie draws 7 rows of stars. In each row, she draws 4 stars. HREK K 4 7wl =
How many stars does Gracie draw in all? Use a letter to KK KK 8

represent the unknown and solve. 4 K K 12 g= 234;!
Facie draw’

Note: This problem reviews the Grade 3 Module 1 concept of ‘k KHEK 16 78 stars >

multiplying using units of four. It is used in the Concept HE KR 20 )

Development to lead into skip-counting by sevens. Be sure to S A

circulate and find a student’s answer to use as an example in - ¥ % K 28

the Concept Development (find a student who counted by four
7 times to solve the problem).

EUREKA Lesson 5: Count by units of 7 to multiply and divide using number bonds
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (30 minutes)

Materials: (S) Personal white board

Part 1: Use number bonds to decompose and make ten as a
strategy for skip-counting units of 7.

Lesson 5

For English language learners, pre-
teach and/or clarify unfamiliar math
terms such as sequence, row, factors,

T: Inoticed that Student A solved the Application product, nimber bond, count by, and
Problem by skip-counting by four 7 times. Is there skip-count.
an.other count-by strategy that could be used to solve Seprraiaen edi s s,
this problem? give explicit prompts for every step of
S:  Skip-count by seven 4 times. the make ten strategy to count by
T: Let’s show that work on our boards. Write 7 on your ST A I E NS R
board with a checklist or template.
How do we get the next number in our count?
S: Add7. Count by Seven 4 Times:
Can we use a number bond to add 7 by making ten like O+ 2@
we did with sixes?
S:  Yes, we can break apart 7 into 3 and 4, and then use 7+;’\: @
the 3 to make ten with the first 7. 34
T: Work with a partner to use number bonds to show W+ 7=0)
how to count by seven 4 times. /\
]
T: Check your work with mine. (Project work as shown.) ¢
T: What is the last number in the sequence when you 21+ =®
count by seven 4 times? z;\l
S:  28.
T: Isthe answer the same even though Student A counted Remaining Count by Seven:
by four 7 times? 28 +7-G3
S:  Yes, it’s the same because we just switched the order A
of the factors. = The product is the same, but the z2s
order of the factors is different. It’s the commutative 35+17= @D
property. , 5/;
T:  Work with a partner to use number bonds to complete
your sequence by counting by seven 10 times. ‘;f +7 "@
(Circulate and check student work.) gt 2
T: Everyone, at my signal, read your count by seven Uq+7 ,@
sequence. A\
(A
S: 7,14, 21,28, 35, 42, 49, 56, 63, 70.
St+7 :@
% /\
4 3
65 v 7 :@
/\
o 3
EUREKA Lesson 5: Count by units of 7 to multiply and divide using number bonds n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Part 2:

LA B

Skip-count by seven to solve multiplication and division problems.

Let’s use our sequence to solve multiplication and
division problems with seven. | am going to say a
multiplication or division problem. Write the problem
on your personal white board, and use your sequence
to find the answer. At my signal, show your board.
Let’s do a practice one together. Turn and talk to a
partner. How can you use your skip-counting sequence
to solve 42 divided by 7?

| can count 6 sevens in the sequence, which takes me
to 42. So, 42 divided by 7 equals 6.

Write the equation on your board.

(Write 42 + 7=6.)

At my signal, show me your board. (Signal.)
(Show board.)

Lesson 5

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Some learners may prefer to use the
distributive or commutative property
to solve 7 times 6. Encourage their
personal choices of efficient strategies.
Challenge learners to present a
multiplication fact they would solve
using skip-counting. Ask, “How do you
choose your strategy to solve?”

Okay, here we go, next problem! 49 divided by 7 equals...? (After students work, signal.)

Continue with the following suggested sequence:

= 7x6
= 7xe=56
= f:7=9

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

NYS COMMON CORE MATHEMATICS CURRICULUM

Nane Gina. )

1. Skip-count by seven to fill in the blanks in the fish bowls. Match each count-by to its multiplication
Then, use the ipli equation to write the related division fact directly to the right.

Lesson 5 Problem Set

Date

Al - 3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Student Debrief (10 minutes)

Lesson Objective: Count by units of 7 to multiply and divide using number bonds to decompose.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set [<1+

= Take turns with a partner reading the

2. Complete the count by seven sequence below. Then write a multiplication equation and a division
equation to represent each blank you filled in

multiplication facts in Problem 1 and the related Q2 55 5 49 Bl e 10
division facts.
n_D w7 Al el ri
=  How can you use number bonds to help you solve . R
Problem 27 ST 49 5.7
*  What are some different strategies that can help ‘ % —:L S .78
.. . . . e 10 7= 0 "0 27-_ 1D
you solve multiplication facts using units of ’ ;
Seven? HOW do you Choose your Strategy to 3. Abe says 3 x 7 = 21 because 1 seven is 7, 2 sevens are 14, and 3 sevens are 14 +6 + 1 which equals 21.
2 Why did Abe add 6 and 1 to 14 when he is counting by seven?
solve? W4l Y4p = 20
A W+l 2

=  |n Problem 3, would it make sense for Abe to use [ .
number bonds to find the next number after 21 Abe added b oand | % 14 because he used o
in the count by seven sequence? Why or why number bond o breat apare 7.

s

Molly says she can count by seven 6 times to solve 7 x 6. James says he can count by six 7 times 1o solve

not?

How does counting by seven help you solve
multiplication and division problems with seven?

this preblem. Whois right? Explain your answer.

Thc\{ ave oot vight because Counting ky 7 six
Fimes equals 42 " alid Counting [oj b Sewen tinnes

also equals 4a. Tictis b
=  How does Problem 4 demonstrate the

commutative property? _ :
[ G0N | e oy
: bae i gage™ -

=  How does today’s lesson relate to our previous
work of adding 1 unit to 5 units?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

EUREKA Lesson 5:
MATH

© 2015 Great Minds. eureka-math.org
G3-M3-TE-1.3.0-06.2015

Count by units of 7 to multiply and divide using number bonds
to decompose.

engage"’

—G:c BY-NC-SA This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

65


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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Multiply.

X

multiply by 6 (1-5)
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to decompose.

Lesson 5 Pattern Sheet

6 x 3 = b x 4 =
6 x 2 = 6 x 1 =
6 x 4 = 6 x 1 =
6 x 2 = 6 x 3 =
6 x 2 = b x 5 =
6 x 2 = 6 x 3 =
6 x 2 = 6 x 3 =
6 x 5 = 6 x 3 =
6 x 4 = 6 x 2 =
6 x 4 = 6 x 5 =
6 x 1 = b x 5 =
6 x 3 = 6 x 5 =
6 x 4 = 6 x 3 =
B x 2 = 6 x 4 =
6 x 2 = 6 x 4 =
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 5 Problem Set

1. Skip-count by seven to fill in the blanks in the fish bowls. Match each count-by to its multiplication
expression. Then, use the multiplication expression to write the related division fact directly to the right.

OLNTOTIL L L)

EUREKA
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

2. Complete the count-by seven sequence below. Then, write a multiplication equation and a division
equation to represent each blank you filled in.

7,14, , 28, ,42, , , 63,
a x7= +7=
b x7 = +7=
C x7= +7=
d x7 = +7 =
e x7= +7=

3. Abesays 3 x7=21because 1sevenis 7,2 sevens are 14, and 3 sevens are 14 + 6 + 1, which equals 21.
Why did Abe add 6 and 1 to 14 when he is counting by seven?

4. Molly says she can count by seven 6 times to solve 7 x 6. James says he can count by six 7 times to solve
this problem. Who is right? Explain your answer.

Lesson 5: Count by units of 7 to multiply and divide using number bonds
EMUARTEHKA to decompose. engage ny 68
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Exit Ticket

Name Date

Complete the count-by seven sequence below. Then, write a multiplication equation and a division equation
to represent each number in the sequence.

7,14, , 28, ,42, , , 63,

a x7= +7=

b. x7 = +7=

C x7= +7=

d x7 = +7 =

e x7= +7=

f x7 = +7=

g x7= +7=

h x7= +7=

i x7 = +7=

j x7= +7=
ﬂJARrEHKA Lesson 5: tC;):ztc::q:(rllstsof 7 to multiply and divide using number bonds engag_e ny i
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 5 Homework

Date

1. Use number bonds to help you skip-count by seven by making ten or adding to the ones.

a. 7+7=_10

4

/\
3 4

b. 14 + 7= + =
/\
6 1
c. 21+ 7= + =
/\
20 1
d 28 +7 + =

AN
u-u/ I

e. 35+ 7= +

AN

f. 42 + 7= + =
g. 49+ 7= + =
h. 56 + 7= + =

EUREKA Lesson 5:

MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

2. Skip-count by seven to fill in the blanks. Then, fill in the multiplication equation, and use it to write the
related division fact directly to the right.

. 7x10=__ 27
|
- 7x9=__ +7=
L ‘ 7x8=__ +7=
a9 ‘ Ix7=__ +7=
- ‘ Ix6=__ +7=
o ‘ TxSE +7=
|
28 7xa= +7=
‘ +7=
- 7x3=__
. ‘ 7x2=___ +7=
7 ‘ 7x1=__ +7=
|
ﬂjARrEHKA Lesson 5: fg:zzrx]:g;tesof 7 to multiply and divide using number bonds engage ny .
© 2015 Great Minds. eureka-math.org This work i licensed under a

G3-M3-TE-1.3.0-06.2015 (:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Lesson 6

Objective: Use the distributive property as a strategy to multiply and
divide using units of 6 and 7.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply By 6 3.0A.7 (8 minutes)

= Group Counting 3.0A.1 (4 minutes) NOTES ON

MULTIPLE MEANS
OF ENGAGEMENT:

Multiply By 6 is carefully scaffolded to
support student success. However,

= Decompose Multiples of 6 and 7 3.0A.5 (3 minutes)

Multiply By 6 (8 minutes)

Materials: (S) Multiply by 6 (6-10) (Pattern Sheet) consider adjusting the activity to suit
students’ diverse needs. For example,

Note: This activity builds fluency with multiplication facts using focus on one skill, such as skip-

units of six. It supports students knowing from memory all counting down to solve. Or, have

students choose and solve the three
hardest facts using three different
strategies.

products of two one-digit numbers. See Lesson 5 for the
directions for administering a Multiply By Pattern Sheet.

T (Write7x6-= .) Let’s skip-count up by sixes.
I'll raise a finger for each six. (Count with fingers to 7
as students count.)

6,12, 18, 24, 30, 36, 42.
Let’s skip-count by sixes starting at 30. Why is 30 a good place to start?
It’s a fact we already know, so we can use it to figure out a fact we don’t know.

S v 49

Let’s see how we can skip-count down to find the answer, too. Start at 60 with 10 fingers, 1 for each
six. (Count down with your fingers as students say numbers.)

S: 60 (10 fingers), 54 (9 fingers), 48 (8 fingers), 42 (7 fingers).
Continue with the following suggested sequence: 9 x6, 6 x 6, and 8 x 6.

T: (Distribute Multiply by 6 Pattern Sheet.) Let’s practice multiplying by 6. Be sure to work left to right
across the page.

E REKA Lesson 6: Use the distributive property as a strategy to multiply and divide n
MUATH using units of 6 and 7. engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sevens prepares
students for multiplication using units of seven in this lesson. Group counting by eights and nines anticipates
multiplication using those units later in the module. Direct students to count forward and backward,
occasionally changing the direction of the count.

=  Sevensto 70
=  Eightsto 80
= Ninesto 90

Decompose Multiples of 6 and 7 (3 minutes)

Materials: (S) Personal white board

Note: This activity prepares students to use the distributive property with number bonds in today’s lesson.

T: (Project a number bond with a whole of 48 and 12 as a part.) On your personal white board, fill in
the unknown part in the number bond.

Continue with the following suggested sequence: a whole of 54 and 24 as a part, a whole of 49 and 14 as a
part, and a whole of 63 and 21 as a part.

Application Problem (5 minutes)

Mabel cuts 9 pieces of ribbon for an art project. Each piece of ribbon is 7 centimeters long. What is the total
length of the pieces of ribbon that Mabel cuts?

ML, 9 X 7= 63 Mabel cuts
b3 centimeters
? / of r{bb:'n,

Note: This problem reviews multiplication using units of seven. It is the same problem that is used in the first
example in the Concept Development. Here it is given a context, while in the Concept Development it is not
because the focus shifts to using the distributive property.

E REKA Lesson 6: Use the distributive property as a strategy to multiply and divide n
Ml’ATH using units of 6 and 7. engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Concept Development (30 minutes)

Materials: (S) Personal white board

Part 1: Apply the distributive property to multiply using units of 6 and 7.

T:
S:
T:

T:
S:

We used 9 x 7 to solve the Application Problem. Say 9 x 7 in unit form.

9 sevens.

Model 9 x 7 using a tape diagram.

Then, write the fact under the diagram. |

(Allow students time to work.) S5x P4
Recently, we used the break apart and

distribu\t/e strategy to help soIvF:e larger 77 JT r-"r 77 {? m

multiplication facts. Discuss with your i
partner. How did we do that? !

We broke apart a bigger fact into two smaller ; 9 x 7= _
facts. = That made it easier to solve because (Sx7) + (4x7) =
we just added the products of the two smaller

facts. 35+ 28 =63 @

Breaking the bigger fact into 5 plus something 4% = ¢3
helped us make those two smaller facts.

9 sevens can be broken into 5 sevens plus how

many sevens?

DD
©

5 sevens plus 4 sevens.

Draw a dotted line separating the 5 sevens from 4 sevens on your tape diagram. Label the 5 sevens
and 4 sevens on your tape diagram with multiplication facts.

(Draw line, label 5 x 7 and 4 x 7.)

Let’s use those facts to rewrite 5 sevens plus 4 sevens like this. (Write (5x 7) + (4 x 7).)
Remind your partner why this expression is the same as 9 x 7.

It’s the same because the 5 and the 4 together make 9. - And the 7 just got distributed to the
2 parts.

Now, solve. Check your work with your partner’s.

(Allow students time to work.) A NOTE ON

What is 9 x 77 MULTIPLE MEANS

63. OF ENGAGEMENT:

Continue with the following suggested sequence: Alternatively, challenge students

working above grade level to use,
8x6 compare, and present three different
8x7 multiplication strategies to solve 8 x 6,
including the 5 plus something (5 + n)
strategy.

EUREKA Lesson 6: Use the distributive property as a strategy to multiply and divide

MATH using units of 6 and 7. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 6

Part 2: Use addition number bonds to apply the distributive property to divide using units of 6 and 7.

T:

-

A

v

-

v v

We also used the break apart and distribute strategy earlier this year with arrays and division.

Instead of using arrays today, let’s use number bonds.
Write 48 + 6 on your board and circle it.

We need to break apart 48 + 6 into two smaller division expressions. Why would 30 make a good

breaking point?

30 + 6 is an easy fives fact.

Write and circle 30 + 6 as a part on your number bond.
(Write and circle 30 + 6 as a part on the number bond.)

We have 30 + 6 as one of our parts. What division
expression do we need to write for the other part?

18 + 6.
How do you know?

30 plus 18 equals 48. = | know because we used 30,
and we need 18 more to get to 48.

Write and circle 18 + 6 as the other part.

Let’s show that work with an equation. Write

48 +6=(30+6) + (18 + 6). Put parentheses around
the two expressions to show that we solve these two
division facts first.

How can we use the quotients of these two division
expressions to find the quotient of 48 + 6?

Add the quotient of 30 + 6 and the quotient of 18 + 6.

(Write addition sign as shown.) Add the two quotients
to solve for 48 + 6.

(Write5+3=8.)
48 +6is...?
8.

Write the answer below your equation. This is a great
problem to solve this way since adding to 30 is so easy.
What is another 5 fact that results in an easy number?

5 times 8 is 40. 5 times 4 is 20. > The even numbers!
What fact would you like to try next?
Let’s do a big number divided by 8. = 56 divided by 8.

Repeat the process with 56 + 8.

EUREKA Lesson 6: Use the distributive property as a strategy to multiply and divide

MATH using units of 6 and 7.

© 2015 Great Minds. eureka-math.org
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Clarify that the two smaller division
expressions must be divided by

6 expressions. Emphasize the value of
this strategy as a way to solve sixes
facts by using familiar fives, fours,
threes, or twos facts.

Alternatively, challenge students to
present, compare, and justify the use
of a different number bond for 48 + 6.

Sample Teacher Board

4% * b= (30 2018 %)
53
-9

engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use the distributive property as a
strategy to multiply and divide using units of 6 and 7.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

=  What pattern did you notice in Problems 1(a)
through 1(d)? What multiplication fact is used in
all of these problems? How does this fact help
you solve these problems?

=  What division fact did you use to complete the
number bond in Problem 3? Why?

=  Show a partner your picture for Problem 4.
How does your picture show the break apart and
distribute strategy?

=  What number bond did you use to solve Problem
5?7 Explain your choice. Explain why Kelly could
not break apart42 +7into30+7and 12 + 7.

=  How does using the break apart and distribute
strategy help you multiply and divide using known
facts to find the answers to larger, unknown
facts?

EUREKA Lesson 6:
MATH

© 2015 Great Minds. eureka-math.org
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using units of 6 and 7.

Lesson 6

Name:, Ginn Date:
1. Label the tape diagrars. Then filin the blanks below to make the statements true.
a) Gxg= Ok w 7x6=_42
(sx6)=_30 x6)=_& (5x6)= 20 (L2 x5=_12Z
(6%6)=(5+1)=6 (7%6)=(5+2) %6
={5x6) + (1x6} =(5%6) + (2%6)
=_3 +_& =_30 +_12
= 36 = 42
o sxe= 48 aoxe= St
(sx6)=_20 D3 e 18 (sx6)= 20 Y4 xe)-_24
ENENEEEN TTTTTTLT]
Bx6=(5+_2 }x6 sxg=(s+ 4 )x6
=(5x6) + (3_x8) =(5x6) + (4 _x6)
=_30 +_1|% =_30 +_ 2
=_48 =54
COMMON | tessons: he Y s
I SQMMON [rmen G engage™
e o

3.Break apart 49 to solve 49 + 7.

&0 Gied

sanneliosid2F o aserapsene_ 1t em
ose_ Y sse_ 2
9 e 0

2. Break apart 54 to solve 54 + 6.

4. Robert says that he can solve 6 x 8 by thinking of it as (5 x 8) + 8. Is he right? Draw a picture to help
explain your answer.

Gxg=-(5xg (.szsj Yes, Robert’s

o 1%8 C Jhinking fs comeet,
* = (5x8)+8 He is us”:j +he
(x84 ®5x8 = 40+§¢ break apart an
. = 4% digtribute stretegy
. v Solve,
5. Kelly salves 42 = 7 by using a number hond to break apart 42 inta two parts. Show what her work might
loak like below.
@ 4227 = (35704 (127
5+
COMMON | tesson®:  Objective gaes here in sentence case with s eriod i the endof the ny
seruerce ngage AXS
| Bpeited " bk engag

L ermmn o . s e oG 2

Use the distributive property as a strategy to multiply and divide
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

EUREKA Lesson 6: Use the distributive property as a strategy to multiply and divide

MATH using units of 6 and 7. engage ny L
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Pattern Sheet

Multiply.

6 x 1 = 6 x 2 = 6 x 3 = 6 x 4 =

6 x 5 = 6 x 6 = 6 x 7 = 6 x 8 =

6 x 9 = 6 x 10 = 6 x 5 = 6 x 6 =

6 x 5 = 6 x 7 = 6 x 5 = 6 x 8 =

6 x 5 = 6 x 9 = 6 x 5 = 6 x 10 =

6 x 6 = B x 5 = 6 x 6 = 6 x 7 =

6 x 6 = 6 x 8 = 6 x 6 = 6 x 9 =

6 x 6 = 6 x 7 = 6 x 6 = 6 x 7 =

6 x 8 = 6 x 7 = 6 x 9 = 6 x 7 =

6 x 8 = 6 x 6 = 6 x 8 = 6 x 7 =

6 x 8 = 6 x 9 = 6 x 9 = 6 x 6 =

6 x 9 = B x 7 = 6 x 9 = 6 x 8 =

6 x 9 = 6 x 8 = 6 x 6 = 6 x 9 =

6 x 7 = B x 9 = 6 x 6 = 6 x 8 =

6 x 9 = 6 x 7 = 6 x 6 = 6 x 8 =
multiply by 6 (6-10)

K A Lesson 6: Use the distributive property as a strategy to multiply and divide n
EMUARTEH using units of 6 and 7. engage y 78
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 6 Problem Set

Date

1. Label the tape diagrams. Then, fill in the blanks below to make the statements true.

a. 6x6=

(5)(6):

(6x6)=(5+1)x6

=(5x6) + (1x6)

b. 7x6=

(5)(6):

(__x6)=___

(7x6)=(5+2)x6

(5x6) + (2x6)

=_30 + =_30 +
c. 8x6= d. 9x6=
(5%6)= | x 6) = (5%6)= (___x6)=
6 6
8x6=(5+___ )x6 9x6=(5+___ )x6
=(5x6) + ( x 6) =(5x6) + (___x6)
=_30 + =_30 +
EUREKA Lesson 6: Use the distributive property as a strategy to multiply and divide

MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

2. Break apart 54 to solve 54 + 6. 3. Breakapart49tosolve 49 +7.
543+ 6=(30+6)+( +6) 49+7=(35+7)+(____ =*7)
= 5 + = 5 +

4. Robert says that he can solve 6 x 8 by thinking of it as (5 x 8) + 8. Is he right? Draw a picture to help
explain your answer.

5. Kelly solves 42 + 7 by using a number bond to break apart 42 into two parts. Show what her work might
look like below.

EUREKA Lesson 6: Use the distributive property as a strategy to multiply and divide

MATH using units of 6 and 7. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit Ticket

Name Date

1. A parking lot has space for 48 cars. Six cars can park in 1 row. Break apart 48 to find how many rows

there are in the parking lot.

2. Malia solves 6 x 7 using (5 x 7) + 7. Leonidas solves 6 x 7 using (6 x 5) + (6 x 2). Who is correct? Draw a
picture to help explain your answer.
EUREKA Lesson 6: Use the distributive property as a strategy to multiply and divide

MATH using units of 6 and 7. engage ny L
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 6 Homework

Date

1. Label the tape diagrams. Then, fill in the blanks below to make the statements true.

a. 6x7=

5x7)=___

( x7)=

(6x7)=(5+1)x7
=(5x7) + (1x7)

b. 7x7=

5x7)=___

(7x7)=(5+2)x7
- (5x7) + 2x7)

= 35 = 35 +
c. 8x7= d. 9x7=
(5x7)=___ L x7)= (5x7)= (_ x7)=
7 7
8x7=(5+ )x7 9x7=(5+ )x7

EUREKA
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 6 Homework

EUREKA
MATH

© 2015 Great Minds. eureka-math.org
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Lesson 6:

Use the distributive property as a strategy to multiply and divide
using units of 6 and 7.

2. Break apart 54 to solve 54 + 6. 3. Break apart 56 to solve 56 + 7
54 +6=(30+6)+( +6) 56+7=( + )+ ( = )
=5+ =5+
4. Forty-two third grade students sit in 6 equal rows in the auditorium. How many students sit in each row?
Show your thinking.
5.

Ronaldo solves 7 x 6 by thinking of it as (5 x 7) + 7. Is he correct? Explain Ronaldo’s strategy.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

Objective: Interpret the unknown in multiplication and division to model
and solve problems using units of 6 and 7.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

Concept Development (10 minutes)
I Application Problems (25 minutes)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply By 7 3.0A.7 (7 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Decompose the Multiplication Sentence 3.0A.5 (4 minutes)

Multiply By 7 (7 minutes)
Materials: (S) Multiply by 7 (1-5) (Pattern Sheet)

Note: This activity builds fluency with multiplication facts using units of seven. It supports students knowing
from memory all products of two one-digit numbers. See Lesson 5 for the directions for administering a
Multiply By Pattern Sheet.

T: (Write5x7= .) Let’s skip-count by sevens to find the answer. I'll raise a finger for each seven.
(Count with fingers to 5 as students count, and record the count-by sequence on the board.)

S: 7,14,21, 28, 35.

(Circle 35 and write 5 x 7 = 35 above it. Write3x7 = .) Let’s skip-count up by sevens again.
(Count with fingers to 3 as students count.)
S: 7,14,21.

Let’s see how we can skip-count down to find the answer, too. Start at 35 with 5 fingers, 1 for each
seven. (Count down with fingers as students say numbers.)

S: 35 (5 fingers), 28 (4 fingers), 21 (3 fingers).
Repeat the process for 4 x 7.

T: (Distribute the Multiply by 7 Pattern Sheet.) Let’s practice multiplying by 7. Be sure to work left to
right across the page.

EUREKA Lesson 7: Interpret the unknown in multiplication and division to model and ny
MATH“ solve problems using units of 6 and 7. e [ lgage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes reviews
multiplication using units of six in this topic and prepares students for today’s lesson. Group counting by
eights and nines anticipates multiplication using those units later in the module. Direct students to count
forward and backward, occasionally changing the direction of the count:

=  Sixes to 60
= Eightsto 80
=  Ninesto 90

Decompose the Multiplication Sentence (4 minutes)

Materials: (S) Personal white board Scaffold Decompose the Multiplication
Sentence with pre-made sentence

frames where students can simply fill

Note: This activity reviews using the distributive property from i o
in the blank, or solicit oral student

Lesson 6. )
responses only. Alternatively, model
T: (Write6x6=(5+__)x6.) Onyour personal white the equation while students draw
board, copy and fill in the equation. number bonds or arrays.

S: (Write(6x6)=(5+1)x6.)
(Write=(__x6)+(__x6).) Copy andfill inthe

equation.
S: (Write (5x6)+(1x6).) (6x6) =(5+1)x6
T: Write an addition equation. Below it, write your answer. =(5%6)+(1x6)
S:  (Write 30 + 6 and 36 below it.) = 22 +6

Continue with the following suggested sequence: 8 x6, 7 x6,and 9 x 6.

Concept Development (10 minutes)

Materials: (S) Personal white board

Thad sees 7 beetles when he weeds his garden. Each beetle has 6 legs. How many legs are there on all
7 beetles?

T: Talk to a partner. What kind of picture can we draw to model this G legs
problem? I '

S:  We can draw 7 beetles, each with 6 legs. = We can draw an l '
array with 7 rows and 6 dots in each row. = We can draw a tape S~ N —
diagram with 7 parts and 6 in each part. b

T: Onyour personal white board, draw and label a tape diagram to b= fotal number of
model this problem. Use the letter b for the beetles’ legs to ]tjg on 7 beeHes
represent the unknown. (Draw and label the tape diagram as
shown.)

EUREKA Lesson 7: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 7

What does the letter on your tape diagram represent?

S:  The unknown. = The total number of legs on 7 beetles.

Next to your tape diagram, write an equation for the problem and solve it. At the signal, show your

board. (Signal after students write equation.)

S: (Show7 X 6=b,b=42.)

Talk to a partner. What strategy did you use to find b?

T: Write a sentence to answer the problem, and then

read your sentence to a partner.

If time allows, repeat the process with 48 + 6, providing a

context for the problem.

Application Problems (25 minutes)

Materials: (S) Problem Set (Page 2)

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Depending on the level of English
proficiency of English language
learners, make the problems and
discussion available in their first
language, if possible. Alternatively,
provide extra time, reduce the amount
of work, provide sentence frames for

(VI: %W Divide students into groups of four. Each group is
assigned a word problem to model and solve from Page 2
of the Problem Set. Depending on the class size, there
may be multiple groups solving the same problem.
Circulate and clear up any misconceptions as students

L work.

After students have finished, bring the class back together
and redistribute the students into new groups. New
groups should be comprised of at least four students who
each solved a different word problem. They then take
turns discussing how their group solved their designated
problem, paying special attention to the various strategies
that were used. Allow 10 minutes for discussion.

[ During this time, students work together in groups to complete
the second page of the Problem Set. When the group work is
done, they meet with members of other groups to discuss
answers and problem solving strategies.

Problem Set (5 minutes)

The second page of the Problem Set is designed to be

discussion, and/or read the words in
Problem 1 as students match it to the
correct equation.

NYS COMMON CORE MATHEMATICS CURRICULUM

name _Gina

Lesson 7 Problem Set =1

Date

1. Match the words to the correct equation

a number times 6 equals 30

7 times a number equals 42

6 times 7 equals a number

S Inxz=20
\ \

[ /nkes30_>
\ \ 7
AN

63 divided by a number equals 8

36 divided by a number equals 6

a number times 7 equals 21

l_——Y—J

completed in the group work activity, as described above. K

The first page of the Problem Set can be completed during

this time.

EUREKA
MATH
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2. Write an equation to represent the tape diagram below and solve for the unknown

ln}a|s‘a|s‘s| equation:_ X 8 = K k=48
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson 7

Lesson Objective: Interpret the unknown in multiplication and division to model and solve problems using

units of 6 and 7.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

=  What is the value of n in each equation in
Problem 17?
=  What equation did you use to solve Problem 2?

= Explain to a partner what your drawing looks like
for Problem 3(a).

= |n Problems 3(a) through 3(d), what was
unknown? Was it the group size or number of
groups?

=  What strategies did your group use to solve
Problems 3(a) through 3(d)? Why?

=  How did the Application Problems connect to
today’s lesson?

Exit Ticket (3 minutes)

| NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set, [EEER
3. Model each problem with a drawing. Then, write an equation using a letter to represent the unknown
and salve for the unknown.
a. Each student gets 3 pencils. There are a total of 21 pencils. How many students are there?
2 pencils 2";3:?
p=7
s[5 ]
There are 1 students
P=+he rumber o f who get penci Is.

Students whnﬂd percils,

b, Henry spends 24 minutes practicing 6 different basketball drills. He spends the same amount of time
on each drill. How much time does Henry spend on each drill?
24 minutes

= G=m
melf
Henry spends U minutes
m. on each drill
= the Hime Henry
cpends on each drill.
<. Jessica has 8 pieces of yarn for a project. Each piece of yarn is 6 centimeters long. What is the total
length of the yarn?
Y Bxb=Y
y=4g
1S The +otal lr;nj'H\ of the.
Gem Jam Ts §8&m.
y= total length of
+he yam
d. Ginny measures 6 milliliters of water into each beaker. She pours a total of 54 milliliters. How many
beakers does Ginny use?
bxg-54

AEENNE 29
————

A~y Ginny uses 9 beakers,

\b=the number of beakers

Lesson7:

I':% ESRJ\EMON solve problems using units of & and 7. . en ny 3.
— e gage™’ e
L — T T e i

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Multiply.

X

multiply by 7 (1-5)

EUREKA
MATH
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X 2 = 7 x 3 =
x 1 = 7 x 2 =
x 1 = 7 x 4 =
x 1 = 7 x 2 =
Xx 4 = 7 x 2 =
x 1 = 7 x 2 =
X 3 = 7 x 2 =
X 3 = 7 x5 =
x 1 = 7 x 4 =
X 3 = 7 x 4 =
X 5 = 7 x 1=
x 5 = 7 x 3 =
X 2 = 7 x 4 =
X 3 = 7 x 2 =
X 5 = 7 x 2 =

Interpret the unknown in multiplication and division to model and

solve problems using units of 6 and 7.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 7 Problem Set

Date

1. Match the words to the correct equation.

a number times 6 equals 30

7 times a number equals 42

6 times 7 equals a number

63 divided by a number equals 9

36 divided by a number equals 6

a number times 7 equals 21

nx7=21
n X 6=30
6X7=n

7Xn=42

36 -n=6
63 +-n=9

2. Write an equation to represent the tape diagram below, and solve for the unknown.

EUREKA
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

3. Model each problem with a drawing. Then, write an equation using a letter to represent the unknown,
and solve for the unknown.

a. Each student gets 3 pencils. There are a total of 21 pencils. How many students are there?

b. Henry spends 24 minutes practicing 6 different basketball drills. He spends the same amount of time
on each drill. How much time does Henry spend on each drill?

c. Jessica has 8 pieces of yarn for a project. Each piece of yarn is 6 centimeters long. What is the total

length of the yarn?

d. Ginny measures 6 milliliters of water into each beaker. She pours a total of 54 milliliters. How many
beakers does Ginny use?

EUREKA Lesson 7: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Exit Ticket

Name Date

Model each problem with a drawing. Then, write an equation using a letter to represent the unknown, and
solve for the unknown.

1. Three boys and three girls each buy 7 bookmarks. How many bookmarks do they buy all together?

2. Seven friends equally share the cost of a $56 meal. How much does each person pay?

EUREKA Lesson 7: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

Name Date

1. Match the words on the arrow to the correct equation on the target.

R

7 times a humber equals 42

36 divided by a number equals 6

A number times 7 equals 21

36 -n=6

Lesson 7: Interpret the unknown in multiplication and division to model and
EMUARTEHKA solve problems using units of 6 and 7. engage ny 92
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

2. Arisells 6 boxes of pens at the school store.

a. Each box of pens sells for $7. Draw a tape diagram, and label the total amount of money he makes

as m. Write an equation, and solve for m.

b. Each box contains 6 pens. Draw a tape diagram, and label the total number of pens as p. Write an

equation, and solve for p.

3. Mr. Lucas divides 28 students into 7 equal groups for a project. Draw a tape diagram, and label the
number of students in each group as n. Write an equation, and solve for n.

EUREKA Lesson 7: Interpret the unknown in multiplication and division to model and
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4 Mathematics Curriculum

GRADE 3 ¢ MODULE 3

Topic C
Multiplication and Division Using
Units up to 8

3.0A.3,3.0A4,3.0A.5,3.0A.7,3.0A.1,3.0A.2, 3.0A.6, 3.0A.8

Focus Standards: 3.0A3 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.

3.0A4 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=_+3,6x6="7?

3.0A5 Apply properties of operations as strategies to multiply and divide. (Students need

not use formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then
4 x 6 =24 is also known. (Commutative property of multiplication.) 3 x5 x 2 can be
found by 3 x5 =15, then 15 x2 =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
as8x(5+2)=(8x5)+(8x2)=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.

Instructional Days: 4

Coherence -Links from: G2-M3 Place Value, Counting, and Comparison of Numbers to 1,000
G2-M6 Foundations of Multiplication and Division
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and

10
-Links to: G3-M4 Multiplication and Area

G4-M3 Multi-Digit Multiplication and Division
G4-M5 Fraction Equivalence, Ordering, and Operations
G4-M7 Exploring Measurement with Multiplication

Students are informally familiar with parentheses from having seen them in distributive property lessons in
Topic B and in Module 1. In Lesson 8, they understand parentheses as tools for grouping and learn the
conventional order for performing Grade 3 operations. This practice anticipates applying parentheses in
Lesson 9 as students formally study the associative property.

EUREKA Topic C: Multiplication and Division Using Units up to 8 n
MATH engage"Y
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic C

In Lesson 9, students model and demonstrate how to multiplicatively compose or decompose to make
problems using units up to 8 easier to solve. For example, 8 x 5 may be thought of as:

8x5=(4%x2)x5
=4x(2x5)
=4x10

Lessons 10 and 11 in this topic parallel Lessons 6 and 7 in Topic B. In Lesson 10, students use the 5 + n
pattern as a strategy for solving multiplication and division problems using units of 8 with the distributive
property. They learn that multiples of 8 can be thought of as (5 + 3) x n. In division problems, students
practice decomposing the dividend using multiples of 5. They recognize the efficacy of using this strategy
when the quotient of a division equation is greater than 5 and also realize that the dividend must be
decomposed into numbers that are divisible by the divisor. For example, to solve 64 + 8, 64 can be
decomposed as 40 and 24 because both are divisible by 8.

In Lesson 11, students analyze, model, and solve multiplication and division word problems using units of 8.
They understand division as both a quantity divided into equal groups, as well as an unknown factor problem.
They draw models and write equations to interpret and solve problems, using a letter to represent the
unknown in various positions.

A Teaching Sequence Toward Mastery of Multiplication and Division Using Units up to 8

Objective 1: Understand the function of parentheses and apply to solving problems.
(Lesson 8)

Objective 2: Model the associative property as a strategy to multiply.
(Lesson 9)

Objective 3: Use the distributive property as a strategy to multiply and divide.
(Lesson 10)

Objective 4: Interpret the unknown in multiplication and division to model and solve problems.
(Lesson 11)

EUREKA Topic C: Multiplication and Division Using Units up to 8 ny 95
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Lesson 8

Objective: Understand the function of parentheses and apply to solving
problems.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply By 7 3.0A.7 (6 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Add 6 and 7 Mentally 2.NBT.5 (5 minutes)

Multiply By 7 (6 minutes)

Materials: (S) Multiply By 7 (6—10) (Pattern Sheet)
NOTES ON

MULTIPLE MEANS

OF ENGAGEMENT:
Multiply By 7 is carefully scaffolded to

Note: This activity builds fluency with multiplication facts using
units of seven. It supports students knowing from memory all
products of two one-digit numbers. See Lesson 5 for the

i i f ini i Multiply By P heet.
directions for administering a Multiply By Pattern Sheet support student success. Adjust the

T: (Write6x7= .) Let’s skip-count up by sevens to activity to suit students’ diverse needs.
solve. I'll raise a finger for each seven. For example, focus on one skill, such as
(Count with fingers to 6 as students count.) skip-counting down to solve. Or, have

students review and solidify their
memorization of skip-counting up by

S: 7,14, 21, 28, 35, 42.

Let’s skip-count down to find the answer, too. seven by doing the Group Counting
Start at 70. (Count down with fingers as students first.
count.)

S: 70,63,56,49,42.
Continue with the following suggested sequence: 8 x7,7 x7,and 9 x 7.

T: (Distribute the Multiply By 7 Pattern Sheet.) Let’s practice multiplying by 7. Be sure to work left to
right across the page.

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes reviews
multiplication using units of six from Topic B. Group counting eights prepares students for multiplication
in this topic. Group counting nines anticipates multiplication using units of nine later in the module.
Direct students to count forward and backward, occasionally changing the direction of the count:

=  Sixesto 60

=  Eightsto 80

= Ninesto 90

Add 6 and 7 Mentally (5 minutes)
Materials: (S) Personal white board

Note: This activity reviews the make ten strategy used for skip-counting by sixes and sevens in Lessons 4
and 5.

T: (Project6+6=___.) Saythe expression.
S: 6+6. b + b =
T: 6 and what make ten? /
® %
S: 4.
T: (Draw a number bond beneath the second 6.) On your personal white board, break apart the

second 6, taking out the 4.
S:  (Write the number bond.)
T: Say the addition sentence.
S: 6+6=12.

Continue with the following possible sequence: 12 +6,18+6,24+6,30+6,36+6,42+6,48+6,54 +6,
7+7,14+7,21+7,28+7,35+7,42+7,49+7,56+7,and 63 + 7.

Application Problem (5 minutes)

Richard has 2 cartons with 6 eggs in each. As he opens the cartons, he drops 2 eggs. How many unbroken

eggs does Richard have left?
ey [ Gog] 12egge Fag® T 10w’
S——
2

) Richard Aas 10
QY(DQJJQ:&(’JJS unbraken 3333 le£+.

Note: This problem provides a context for solving equations involving multiple operations which is central to
the Concept Development.

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Concept Development (30 minutes)

Materials: (S) Personal white board

Part 1: Solve equations containing parentheses.

T: The two equations used to solve the Application Problem are
2x6=12and 12 -2 =10. (Show picture to the right.) This picture shows 000000
both. Talk to your partner: How could we include all of this information in 000066
one equation?

S:  We can rewrite them as one equation. Maybe 2 x6 -2 =107

Let’s check to make sure the new equation equals 10. Should we multiply first or subtract first?
Does it matter?

S: ldon’t think it matters. = Before we multiplied first, so let’s do that again.

Let’s find out. Solve the equation twice. The first time you solve it, multiply first. The second time
you solve, subtract first. (Allow time for students to calculate.)

S: When | multiplied first, I still got 10, but when | subtracted first, | got 8.

For this problem, the order does matter. We can use parentheses in our equation to show what to
do first. Remind me, which part of the equation do we need to do first and why?

S:  2x6. We have to find the total number of eggs Richard has in 2 cartons first.

T:  Watch how | use parentheses to show that. (Write (2 x6)—2 =10.)

T: Whatis the product of 2 x 6?

S: 12,

T: Rewrite 2 x 6 as 12. What expression is left?

S: 12-2.

T: Whatdoes 12 -2 equal?
Alternatively, challenge students

S: 10. ) }
working above grade level to write

T: Inacomplete sentence, how many eggs does Richard equations in which multiple operations

have left? are used on both sides of the equation.

S:  Richard has 10 eggs left. For example, a student might extend

(2x6)—2=10,as (2%x6)-2=
Continue with the following suggested sequence: (7-2)x2.

= 4+2=6and6x6=36 2 (4+2)x6=36
» 12+3=4and15-4=11 > 15-(12+3)=11

Note: Have students refer back to the original problem, as the situation dictates the placement of the
parentheses.

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Part 2: Explore how moving the parentheses can change the answer in an equation.

Write or project the following equation and the picture below, right: (25— 10) +5 = 3.

T:
S:
T:

Continue with the following suggested sequence:

- (2 + 3) X 7 and 2 + (3 X 7) . iz:s-(ns} ke gouse3:=4|"|'_

= (3x4)+2and3x(4+2) ¢ Ao Bl

e 30 .o m. sostio-s- 10

Problem Set (10 minutes) T g
e Zo o. 2535¢[1ﬂ95]

Students should do their personal best to complete the Lrl e T

Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by

specifying which problems they work on first. Some i il 5 14+7bs
problems do not specify a method for solving. Students e 2=z{15+5) o 12{u-15)s
should solve these problems using the RDW approach e f-hesw Loasribas
used for Application Problem:s. e 5o+ 10k h 000+ 10ks
- i smafsed)

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems.
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Check my work. Is it correct?

Yes, because 25 — 10 equals 15, and 15 + 5 equals 3.
Let’s divide 10 by 5 first. What should we do with the parentheses to show
that? Geoo
Move them over! - Make them go around 10 + 5. =
Now the equation looks like this. (Write 25 — (10 + 5) = n.) Write the @5 -0\ <5 =3
equation on your personal white board. Why is there a letter where the ’

3 was before?
We should write 3 because the numbers didn’t change. 2 We don’t

know if it equals 3 anymore. oven s
Really? Why not? The numbers are the same as before. eeano
Th th d Aol
e parentheses moved. g =
Solve the problem with your partner. Does this equation still have o 00O
an answer of 3?
(Work and discuss.) No, the answer is 23. 25 ~(lo = 53 =23

Why is the answer different?

We divided first. = One way, we divided 15 by 5. = The other way, we subtracted 2 from 25.
- We divided and then subtracted. Before, we subtracted, and then divided.

What does this tell you about the way we use parentheses to group the math in equations? Is it
important? Why or why not?

The parentheses tell us what math gets done 1S ConoN Cans MATHEWATICSEUmmICOLUN Lesson 8 Problem set [E12)
first. = Yes, it’s important because moving the

parentheses can change the answer. i e i

1. Solve.

o tz-ae6- 1% i 10 cp2eznea

2 cn:peay

b 12-(4+6)=_ 2 i

~

. Use parentheses to make the equations true.

Lasson: Urderstand the furctian ef parenthess and apoly 10 oiving
COMMON n
I &5 engage™ s

1 . e g e ey e —

oate: 13
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Understand the function of
parentheses and apply to solving problems.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with
a partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process

the lesson.

Any combination of the questions below may be used to
lead the discussion.

= Look at Problem 1(j). Would the answer be the
same if | solved (12 + 2) + (12 + 4)? Why not?
(Lead students to understand that they cannot
distribute in this problem.)

=  Look at Problem 1(l). Would the answer be the
same if | solved (9 + 3) + (15 + 3)? Why?

Lesson 8

5. The teacher writes 24 +4+2 =

on the board. Chad says it equals 8. Samir says it equals 4.
Explain how placing the parentheses in the equation can make both answers true.

The answer cen e?uri % hecause [1'1’!“0&1"(3*133.
D o becawse 24 2(4+D)> 242624,

The  @hsutr (aon gqur

2oth ‘;JNJ,;AS ave (r:"lﬂ:i-’

" to show her thinking. Then

Natasha solves the equation below by finding the sum of 5 and 12. Place the parentheses in the equation
salve.

12415+ )= 17

1L+§ =177

5. Find two possible answers to the expression 7 + 3 x 2 by placing the parentheses in different places.

Iu COMMON | tessonf:  Lesson Name EXACTLY G3-M3-TCA8 Workshest
2 CORE | osse

(7+3)x2= Jox2:20

7a(3x) > THbs 1B

il engage o ok

=  How did you discover where the parentheses belonged in Problem 27?

=  Why does moving the parentheses in an equation only change the answer sometimes?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Multiply.

7

X

1

multiply by 7 (6—-10)

EUREKA
MATH
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Lesson 8:

2 = 7 x 3
6 = 7 x 7
10 = 7 x 5
7 = 7 x 5
9 = 7 x 5
5 = 7 x 6
8 = 7 x 6
7 = 7 x 6
7 = 7 x 9
6 = 7 x 8
9 = 7 x 9
7 = 7 x 9
8 = 7 x 6
9 = 7 x 6
7 = 7 x 6

Understand the function of parentheses and apply to solving problems.
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Lesson 8 Pattern Sheet

engage"’

This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

101


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 8 Problem Set

Name Date
1. Solve.
a. (12-4)+6= i. =(12+2)+4
b. 12-(4+6)= j. =12+(2+4)
C. =15-(7+3) k. 9+(15+3)=
d. =(15-7)+3 . (9+15)+3=
e. =(3+2)x6 m. 60+ (10-4)=
f. =3+(2x6) n. (60+10)-4-=
g. 4x(7-2)= o. =35+ (10+5)
h. 4x7)-2= p. =(35+10)+5
2. Use parentheses to make the equations true.
a. 16—-4+7=19 16-4+7=5
c. 2=22-15+5 12=22-15+5
e. 3+7x6=60 3+7x6=45
g. 5=10+10x5 50=100+10x%5
i. 26-5+7=3 36=4x25-16
EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems. ny
MATH €engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

3. The teacher writes 24 +4 +2 = on the board. Chad says it equals 8. Samir says it equals 4.

Explain how placing the parentheses in the equation can make both answers true.

4. Natasha solves the equation below by finding the sum of 5 and 12. Place the parentheses in the equation
to show her thinking. Then, solve.

12+15+3=

5. Find two possible answers to the expression 7 + 3 x 2 by placing the parentheses in different places.

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Exit Ticket

Name Date

1. Use parentheses to make the equations true.

a. 24=32-14+6 b. 12=32-14+6
c. 2+8x7=70 d 2+8x7=58
2. Marcossolves24 +6+2 = . He says it equals 6. Iris says it equals 3. Show how the position of

parentheses in the equation can make both answers true.

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework m

Name

Date
1. Solve.
a. 9-(6+3)= b. (9-6)+3=___
C. =14-(4+2) d. =(14-4)+2
e. __ =(4+3)x6 f. =4+ (3x6)
g (18+3)+6= h. 18+(3+6)=

2. Use parentheses to make the equations true.

b. 14-8+2=8

e. 12=18+3x2

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

3. Determine if the equation is true or false.

a. (15-3)+2=6 Example: True

b. (10-7)x6=18

c. (35-7)+4=8

d. 28=4x(20-13)

e. 35=(22-8)+5

4. Jerome finds that (3 x 6) + 2 and 18 + 2 are equal. Explain why this is true.

5. Place parentheses in the equation below so that you solve by finding the difference between 28 and 3.
Write the answer.

4x7—3=

6. Johnny says that the answer to 2 x 6 + 3 is 4 no matter where he puts the parentheses. Do you agree?
Place parentheses around different numbers to help you explain his thinking.

EUREKA Lesson 8: Understand the function of parentheses and apply to solving problems. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Lesson 9

Objective: Model the associative property as a strategy to multiply.

Suggested Lesson Structure

B Fluency Practice (11 minutes)
I Application Problems (15 minutes)

Concept Development (24 minutes)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (11 minutes)

= Divide by 6 and 7 3.0A.7 (3 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Write In the Parentheses 3.0A.7 (4 minutes)

Divide by 6 and 7 (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews using a letter to represent the unknown taught in Lesson 3.

T: (Writea x6=12.) On your personal white board, write the value of a.
S: (Writea=2.)

T: (Write 12 + 6 = a.) Say the division sentence.

S: 12+6=2.

Continue with the following suggested sequence: ax6=30,bx6=24,cx6=36,dx6=60, ex6 =54,
fx7=35,gx7=28,hx7=42,jx7=70,and kx7 =56.

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Group counting by eights
prepares students for multiplication in this topic. Group counting nines anticipates multiplication using units
of nine later in the module. Direct students to count forward and backward, occasionally changing the
direction of the count:

=  Eightsto 80
=  Nines to 90

EUREKA Lesson 9: Model the associative property as a strategy to multiply.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Write In the Parentheses (4 minutes)

Materials: (S) Personal white board

Lesson 9

Note: This fluency activity reviews the use of parentheses taught in Lesson 8.

T: (Write 10—5+ 3 =8.) On your board, copy the equation. Then, insert parentheses to make the

statement true.
S: (Write (10-5)+3=8.)

Continue with the following suggested sequence: 10-5+3=2,10=20-7+3,16=20-7+3,
8+2x4=40,8+2x4=40,12=12+2%x2,3=12+2x%x2,10=35-5%x5,and20-10+5=2.

Application Problems (15 minutes)

Materials: (S) Application Problems Sheet

Note: These problems give students practice solving
equations with parentheses. This sequence of problems is
specifically designed so that students recognize that the
position of the parentheses does not change the answer in
multiplication problems with more than two factors.

(The same is true for addition. Problem 1 hints at this.)
Debrief the Application Problems so that this is clear to
students with respect to multiplication. This
understanding is critical for the Concept Development.
Begin the discussion by having them analyze the
difference between the problems they circled and those
they did not.

Concept Development (24 minutes)

Materials: (S) Personal white board

T: (Write 16 x 3.) This is a difficult problem for a third

grader to solve. Let’s simplify it. Work with your
partner to list factors that have a product of 16.
Write them on your personal white board.

S: 4 times 4 makes 16. = 8 and 2 also works.
T: 4,8, and 2 are much friendlier factors than 16.

Let’s rewrite 16 as 8 x 2. (Write (8 x 2) x 3.) Why do

you think | put 8 x 2 in parentheses?

S:  The parentheses show that when you group those

numbers together and multiply, you get 16.

EUREKA Lesson 9:
MATH
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Scive the fallowing pairs of problems. Circle the pairs where both problems have the same answer.

o 5
La746+4) =17 S a.(3+2x5=25

b (7+6l+4217 b.34+(2x5) =3
£ o

3
2.a.(3x2)x4= 24 5-5(352”2“8

b3x(2x4) 2
{3) 4 b.8+{2x2l=2
Y

FN
3 axxs =lo 0
b 2x(x8 = o 7. 2.09-5)+3 =7]
b.9-(543) =
231

3
4apxx2 =g

3 ®. lm
bax@x2) =g s s.8x5)-4= 34

.4‘ . . .

bax(sot =3

COMMON ng: ciative property as astran
|| RS0 e s oty e

T S —

engage"’ xxu

Model the associative property as a strategy to multiply.

One way to scaffold listing factors of 16
is to give students 16 beans they can

put into equal groups.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

T: Even with the 16 rewritten, this problem isn’t too friendly because | still have to multiply 16 x 3 in
the last step. Suppose | move the parentheses to change the way the numbers are grouped. Will it
completely change my answer?

S:  No, we saw that it’s okay to move the parentheses when it’s all multiplication in our Application
Problems.

T: Write the equation on your board. Use the parentheses to group the numbers differently. Check
your work with your partner’s.

S: (Write 8 x (2 x 3), and check work with a partner.)

T: (Draw array.) My array shows how | regrouped the numbers to show 8 groups of (2 x 3). Is this
problem friendlier than 16 x 3?

S:  Oh, it’s just 8 x 6. That’s the same as 48.
That was easy! @olo oo olo o coﬂ.:-)aonb

2%3

(TA'E:S Calo Olo o|le e|le eje ole o]le &

i ?
So, what is the answer to 16 x 37 colo olo aflo oloelo ofo of o o

S:  48.

Tell your partner the steps we took to simplify the
problem and solve.

l6%3 = 8x(2x3)

S:  First, we rewrote 16 as a multiplication problem with two easier factors. Then, we grouped the
numbers with parentheses to make a multiplication problem that was easy to solve.

T: (Do not erase the 16 x 3 =8 x (2 x 3) array.) When we brainstormed factors with a product of 16,
some of you thought of 4 x 4. Let’s see if rewriting the 16 that way helps us simplify. Rewrite 16 x 3

using 4 x 4.
S:  (Write (4 x 4) x 3.) 4x3
T: Isit easy to solve yet? coovoloo o oloeveleos oo
S:  No! {E'F}{ﬂﬂﬂﬂﬂooaauaonaag
T: Try and simplify by using the parentheses to oo e fleecoleo 0l 06
group the numbers differently. 163 = 4x(4x3)
S: (Write 4 x (4 x 3).)
T: (Draw the array.) Here is the array that shows our 4 groups of (4 x 3). Did the problem get easier?
S:  Not really. It’s still 4 x 12, and that’s hard.
T: Let’s compare the two arrays. What do you notice?
S:  They show 16 x 3 in different ways. = The first array shows 8 groups of 6, and the second array

shows 4 groups of 12. = The second array has fewer groups but multiplies a larger number. = So,
both arrays still show a total of 48, but the first array breaks it up into easier numbers.

T: True. If we use repeated addition to find the answer to 4 x 12, we'll find the answer is still 48.
We didn’t do anything wrong, but rewriting the 16 as 4 x 4 and moving the parentheses didn’t do
what we wanted it to. It didn’t help us simplify. With your partner, compare the two arrays.
What happened when we rewrote 16 as 4 x 4 and 8 x 2? What does the comparison tell you about
this strategy?

S: It doesn’t always work. = It means you have to be careful about which numbers you choose. =
Yeah, some are helpful and some aren’t. = Sometimes you might have to try more than one pair of
numbers before you find the pair that helps you simplify.

EUREKA Lesson 9: Model the associative property as a strategy to multiply.
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Lesson 9

Continue with 15 x 3. Point out that the order in which 15 is rewritten can make a difference. For example,
ask students to notice which is easier:

a. (3x5)x3 b. (5x3)x3
3x(5x3) 5x(3x3)
3x15 5x9

Problem Set (10 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students should solve these problems using
the RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Model the associative property as a strategy

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Learners who have not memorized
sixes and sevens facts may not benefit
from using the associative property to
solve 14 x 3 on the Problem Set. Adjust
the numbers, or encourage students to
use a more personally efficient
strategy, such as the distributive

. property.
to multiply.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience. R . Feesun FTble izl
Invite students to review their solutions for the Problem P
. . Name W it = AT ot Date
Set. They should check work by comparing answers with a e
partner before going over answers as a class. Look for LA AAAA R A kA
misconceptions or misunderstandings that can be ﬁﬁﬁﬁﬁﬁﬁﬁﬁA AA voen-Fo
addressed in the Debrief. Guide studentsina e
conversation to debrief the Problem Set and process the
| AAA) (AAA(AAA(AAA
esson. AAA|AAAIAAA|[ADAl 0™
o ) NNV YN VY VNI VYN ieg
Any combination of the questions below may be used to i
lead the discussion.
*= InProblem 1, how do the problems on the 000000000000
bottom simplify the problems on the top? e sc e taey pw iz
= |nvite students to share how they knew where to

draw parentheses for the equations in Problem 2. 00) (00| 0)(@0)EO(esO8] .. 3 .2,

. . . oo||oo|loo|loolcofooloo e
= |n Problem 3, how did Charlotte simplify? [OO] [oo}[oo][OO][ooJ[ooIoo] jﬁ"'—
=  How are the commutative property and this new

strategy helpful for finding unknown, larger
fa CtS? “ ((;((g.giFMON ::aa T:::‘t‘\]h\‘.nw:l‘m\e:\'.‘\ T35 a strategy 1o multiply. engageny L e
=  How did the Application Problems relate to the - TR 3 s s

lesson today?
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NYS COMMON CORE MATHEMATICS CURRICULUM

= |nthe Application Problems, we noticed that it is
okay to move the parentheses when every
operation is multiplication. Is that true for the

other operations too? (Provide subtraction and . mg N
division examples, where it is not okay to move -Gx2xs cr 2”;;:’ .
parentheses and obtain the same answer. == )
Provide addition examples that students can use
in conjunction with Application Problem 1 to : “T;-TET,Q " mg
generalize that it is also true for addition.) {ii f;&?x:'l 43
Exit Ticket (3 minutes)
N )
After the Student Debrief, instruct students to complete 53(:2; oo l5 “fzz)z ol
the Exit Ticket. A review of their work will help with -5 .9 -5l
assessing students’ understanding of the concepts that — — .
were presented in today’s lesson and planning more 3[;1'1'd(h%}(w@:;hwci\;:[ou Srewrites 1b as €1,
effectively for future lessons. The questions may be read : Qx(axd) Then she mows ¥ee parentieses
owr 4o 2x2. Chats lhow she
aloud to the students. = % xd qot the relaved facr, R,
=32
T engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 9 Application Problems

Date

Solve the following pairs of problems. Circle the pairs where both problems have the same answer.

1. a. 7+(6+4) 5. a. (3+2)x5
b. (7+6)+4 b. 3+(2x5)
2. a. (3x2)x4 6. a. (8+2)x2
b. 3x(2x4) b. 8+(2x2)
3. a. (2x1)x5 7. a. (9-5)+3
b. 2x(1x5) b. 9—(5+3)
4. a. (4x2)x2 8. a. (8x5)-4
b. 4x(2x2) b. 8x(5-4)
EUREKA Lesson 9: Model the associative property as a strategy to multiply.
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Name

1. Use the array to complete the equation.

AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA

AAA(AAAYAAA
AAA||AAA
AAA||AAA

AAA
AAAIIAAA
AAA

AAA

Lesson 9 Problem Set

Date

o
—
w
X
w
X
IS

000000000000 00

000000000000 00
000000000000 00

EUREKA
MATH

O0||00||00||00)|(00O|OCO)|00
Q0| |00||00O||0O0O||00||00O||00
0 OOJIOOJI0OJ( VOO0

=

(@]
w
X
=
S

o
~
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 9 Problem Set

Place parentheses in the equations to simplify. Then, solve. The first one has been done for you.

) 3x16=3x(2x8) N 2x14=2x(2x7)
=(3x2)x8 O 48 =(2x2)x7 O
= 6 x8 = x7

J J

O \_/

\D3><12=3><(3><4) '\03x14=3x2><7
=3x3x4 ¢ =3x2x7 9]
:_x— =—X—

J J

O O

D 15x3=5x3x3 \D15><2:5><3><2
=5x3x3 O] =5x3x2 O
= X = X

— — —

\_/ N\

3. Charlotte finds the answer to 16 x 2 by thinking about 8 x 4. Explain her strategy.

Model the associative property as a strategy to multiply.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit TiCket

Name Date

Simplify to find the answer to 18 x 3. Show your work, and explain your strategy.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

Name Date

1. Use the array to complete the equation.

OCO0O0O0O0OO0O0COO0OO0OPOOOOO

X X Re R Xe X e Re Xe Re X Xe Xe X X R ——
COOOOOOODOOODOOOO
© O\(© O\(C YO OO O\(O GO OO O b Gx__)xs
oolool|ool|oocl|oo|ool|oo|oe| . .
B EH B B B EH B 1 p—
it
0 0 0 000 0 0 000 0 0 0 0 0 01
N FN rN . s

e6!
bt
eey

o

eeeed
cef

-
-

oo

o
o

iﬁ»’ﬂ"

e
ke
e

' 4
\
4
\
' 4
\
4
\
' 4
\
' 4
\
' 4
\
' 4
\
' 4
\
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

2. Place parentheses in the equations to simplify and solve.

12x4=(6x2)x4 a. 3x14=3x(2x7)
=6x(2x4) = 48 =3x2x7 =
=6x_8_ = x7

b. 3x12=3x(3x4)

=3x3x4 =
= X 4
3. Solve. Then, match the related facts.
a. 20x2=_40 = 6x (5 x2)
b. 30x2= = 8 x(5x2)
c. 35x2= = 4x(5x%2)
d. 40x2= = 7x(5x2)
EUREKA Lesson 9: Model the associative property as a strategy to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

Lesson 10

Objective: Use the distributive property as a strategy to multiply and
divide.

Suggested Lesson Structure

Bl Fluency Practice (7 minutes)
[ Application Problem (5 minutes)

Concept Development (38 minutes)
[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (7 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Decompose Multiples of 8 3.0A.5 (3 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes and sevens
reviews multiplication using those units in Topic B. Group counting by eights prepares students for
multiplication in this topic. Group counting nines anticipates multiplication using units of nine later in the
module. Direct students to count forward and backward, occasionally changing the direction of the count:
= Sixesto 60
= Sevensto 70
=  Eightsto 80
= Ninesto 90

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Decompose Multiples of 8 (3 minutes) Students working below grade level
may benefit from clear directions as to
Materials: (S) Personal white board how to find the unknown part of the
number bond. Model and instruct
Note: This activity prepares students to use the distributive students to subtract to find the
property in today’s lesson. unknown part. Begin with smaller
numbers as applicable to student

T: (Project a number bond with a whole of 48 and 16 as a
part.) On your personal white board, fill in the
unknown part in the number bond.

needs.

Continue with the following suggested sequence: whole of 56 and 24 as a part, whole of 64 and 40 as a part,
whole of 40 and 16 as a part, and whole of 72 and 24 as a part.

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide. ny
MATH engage
© 2015 Great Minds. eureka-math.org This work is licensed under a

G3-M3-TE-1.3.0-06.2015 ‘( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

118



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

Application Problem (5 minutes) 518 l. e
Use the 5 plus something break apart and distribute strategy to B LA I A
solve 6 x 8. Model with a tape diagram. (N —
|
Note: This problem reviews modeling the break apart and " |
distribute strategy using a tape diagram from Lesson 6. Up until
today’s lesson, students learned to break apart the first factor and (5 #8) 4+ (1 x8)
distribute the second factor. Today’s Concept Development 4o + 8 =% , n= yg
reverses the order using the fact in this Application Problem. Cxg=ug

Concept Development (38 minutes)

Materials: (S) Personal white board

Problem 1: Multiply.

T:  When we use the break apart and distribute strategy, ) e .
which factor do we break apart? they engage in today’s discussion.

’ Offer extra time for them to formulate

S: We break apart the number of groups. their thoughts and discuss with their
Do you think our strategy would work if we broke apart partners. If appropriate, preview
the size of the groups and distributed the factor WRIEBETRIE R Clate Al sl s
representing the number of groups instead? Think U 7 i e ot el el

. Elaborate, expand, or paraphrase the
about the commutative property. Talk to your partner. ,
dialogue as needed.
— S: I'mnotsure. | don’t think so. = The commutative
property says that you can switch factors around in
multiplication, so maybe it would work.

T: Let'stry using the break apart and distribute strategy that way ““““
to solve 6 x 8. Then, we can compare what happens with our ““““
work on the Application Problem. ““““

T: Take alook at my array. (Project the 6 by 8 array, shown at ::::::::
right.) Which factor will we break apart? ““““

S: The 8. = The size of the groups.

Ll Breaking it into 5 plus something helps us make two smaller 6x(5+3)
facts. We can break 8 into 5 and what?

S: 5and3.

(Write 6 x (5 + 3) under the array.) Is 8 represented by the number of columns or the number of
rows in the array?

S:  The columns.

How should | draw my line to show that we broke apart the columns?

S:  Maybe an up and down line? = You could make a vertical line after 5 columns. Then, one part
would show 5 columns, and the other would show 3.

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

T:
S:

A

(Draw a dotted line after the fifth column.) On your personal white board, write the multiplication
facts you would use to label each part of the array.

(Write 6 x5 and 6 x 3.)
What did we break our 6 eights into?
6 fives and 6 threes.

Talk to your partner about how 6 x (5 + 3) shows 6 fives and
6 threes. Use the array to help you explain.

Solve the problem.
(May use 6 x (5 + 3) or (6 x 5) + (6 x 3) to solve.) !
What does it equal? 6x(5+3)
48.

Look back at your work on the Application Problem. Compare it with this way of solving. Notice
what is the same or different. Talk to your partner about what you see.

We switched around the factors that we broke apart and distributed. = In the Application Problem,
the units never changed. They were always eights. The one we just did had two different units,
fives and threes, but what stayed the same was the number of fives and the number of threes.

Does the break apart and distribute strategy work both ways?
Yes!

Continue with the following suggested problem: 7 x 8.

Problem 2: Divide.

T:

29 49 A

Let’s use the break apart and distribute strategy to solve 64 + 8. Draw a number bond with 64 + 8 as
the whole. Leave the parts empty. (Allow time for students to draw.)

Let’s think about how to break apart 64 into two numbers
that are easier for us to divide. Make a list with your
partner. Remember that when we break apart 64, both
numbers need to be divisible by 8.

How about 60 and 4? - No, you can’t divide those by 8. 2>
Maybe 32 and 32. = Or 40 and 24.

Using 32 and 32 works nicely because it’s a double. Forty
and 24 also works well; 40 + 8 makes 5. Five is easy to add
to, so let’s try 40 and 24. Write 40 + 8 as one of the parts e N &f &
onyournumYoerbond. i L’Lf_ ¥ ..(Lfo ’%)*52/' %\j
What division fact goes inside the other part? (le s
24 + 8. -
How do you know? (4+3 25
40 plus 24 equals 64. - We started with 64, used 40, and need 24 more.

Write that division fact as the other part.

Our number bond shows us that 64 + 8 has the same value as combining 40 = 8 and 24 + 8.
Work with your partner to write that as an addition sentence on your board.

+ 3

1"
Wi

i)

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide.
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NYS COMMON CORE MATHEMATICS CURRICULUM

S: (Write 64 +8=(40+8) + (24 +8).)
T:  Work with your partner to solve.
S: (Write5+3=8.)

T: Whatis 64 + 8?

S: 8.

Continue with the following suggested sequence:
= 96+8
= 54+6

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use the distributive property as a
strategy to multiply and divide.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

= Describe the steps you took to solve for the
unknown numbers in Problem 1(a).

=  How did you know what division fact to write for
the unknown part in Problem 3?

= What multiplication sentence is used to solve
Problem 4? How do you know?

Lesson 10:
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Name:_{ ik Date:
1. Label the arrays. Then fill in the blanks below to make the statements true.
a) sxe=_bd b) 8x9=9x8="72
rs1= HO tx_3)- 24 Bxs= 40 e b= 32
00000000 0000060000
00000000 000000000
00000000 000000000
OOOOOEOOO 000000000
38838-883 000000000
| 000000000
00000000 000000000
OOOOO;OOO 0000O0000
Bx8=Bx(5+_3 ) 9xg=8x(5+ Y4 )
=(@xs) + gx_3 ) =gxs) + 8x 4 )
=_40 +_24 40 + 32
) -T2

2. Break apart and distribute 10 salve 56 + 8. 3. Break apart and distribute to solve 72 - 8.

s6eBep g lb  +8) 72+8=(10+8)+(__3Z -3

s 2 =se_ Y
) — 9
[1 SQUMON | smn  rmmbine s sm e ensan engage™
o

T p———

4. An octagon has 8 sides. Skip-count each octagon to the find the tatal number of sides on 9 octagons

CePECEpe®

Nine octagens have a total of 72 sides

5. Multiply.

J17 SQMMON | tesons
500 CORE |
Date
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NYS COMMON CORE MATHEMATICS CURRICULUM

= |nvite students to share how to apply the break
apart strategy to any of the expressions in
Problem 5.

= |n what ways does the break apart and distribute
strategy remind you of the simplifying strategy
we learned yesterday?

=  How did our math work today help make
multiplication and division with larger numbers
simpler?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 PrOblem Set

Name Date

1. Label the arrays. Then, fill in the blanks below to make the statements true.

a. 8x8=__ b. 8x9=9x8=__
(8x5)= Bx )= (8x5)= Bx___ )=
00000000 000000000
000000 O0O0 000000000
0000000 Q00000000
00000000 Q00000000
0000000 OOOOO@OOO
Q0000000 Q00000000
Q0000000 Q00000000
Q0000000 Q00000000
8x8=8x(5+_ ) 9x8=8x(5+__ )
=(8x5) + (8x___) =(8x5) + (8x__)
=_40 + =_40 +
2. Break apart and distribute to solve 56 + 8. 3. Break apart and distribute to solve 72 + 8.

72 +8=(40+8) +( + 8)
56 +8=(40+8) +( + 8)
= 5 +
= 5 +

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set m

4. An octagon has 8 sides. Skip-count to find the total number of sides on 9 octagons.

SoSasahas

Nine octagons have a total of sides.

5. Multiply.

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

6. Match.

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Exit Ticket

Name Date

Use the break apart and distribute strategy to solve the following problem. You may choose whether or not
to draw an array.

7x8=

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 HOmeWOrk

Name Date

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

8x7=7x8=

X

w
I

g
x
"

OO0O0O00O0OO<
OO00O000O0OO0
OO00O000O0OO0
DDDDDDﬂ
OO00O000O0OO0
ooooood
ooooood
ooooood

8x7=7x(5+ )
=(7x5)+(7x_)

2. Break apart and distribute to solve 72 + 8.

72+8=(40+8) +( +8)

=5+

EUREKA Lesson 10: Use the distributive property as a strategy to multiply and divide.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 10 Homework

3. Count by 8. Then, match each multiplication problem with its value.

8

0

4. Divide.

Q

(=)

48 + 8 =

a

EUREKA
MATH

© 2015 Great Minds. eureka-math.org
G3-M3-TE-1.3.0-06.2015

Lesson 10:

Q ) ~) )

40+ 8 = 32+8=

56+ 8= 72+ 8=

G ) G )
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

Lesson 11

Objective: Interpret the unknown in multiplication and division to model
and solve problems.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

Concept Development (35 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply By 8 3.0A.7 (7 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Decompose the Multiplication Sentence 3.0A.5 (4 minutes)

Multiply By 8 (7 minutes)
Materials: (S) Multiply By 8 (1-5) (Pattern Sheet)

Note: This activity builds fluency with multiplication facts using units of 8. It supports students knowing from
memory all products of two one-digit numbers. See Lesson 5 for the directions for administering a Multiply
By Pattern Sheet.

T: (Write5x8= .) Let’s skip-count by eights to find the answer. I'll raise a finger for each eight.
(Count with fingers to 5 as students count, and record the count-by sequence on the board.)
S: 8,16, 24, 32, 40.

(Circle 40 and write 5 x 8 = 40 above it. Write 3 x8 = .) Let’s skip-count up by eights again.
(Count with fingers to 3 as students count.)

S: 8,16, 24.

Let’s see how we can skip-count down to find the answer, too. Start at 40 with 5 fingers, 1 for each
eight. (Count down with fingers as students say numbers.)

S: 40 (5 fingers), 32 (4 fingers), 24 (3 fingers).
Repeat the process for 4 x 8.

T: (Distribute the Multiply By 8 Pattern Sheet.) Let’s practice multiplying by 8. Be sure to work left to
right across the page.

EUREKA Lesson 11: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes and sevens
reviews multiplication using those units in Topic B. Group counting nines anticipates multiplication in the
next topic. Direct students to count forward and backward, occasionally changing the direction of the count:

=  Sixes to 60
= Sevensto 70
=  Nines to 90

Decompose the Multiplication Sentence (4 minutes)

Materials: (S) Personal white board

Note: This activity reviews multiplying using the distributive property from Lesson 10.

T: (Write8x8=(5+__)x8.) Onyour personal white board, copy and fill in the equation.
S: (Write8x8=(5+3)x8.)
T (Write=(__x8)+(__x8).) Copy and fill in the equation.
S: (Write (5% 8) + (3 x8).) 8x8 =(5+3)x8
T: Find the products, and write an addition sentence. Below it, write =(5x8)+(3x8)
your answer. —40+24
S:  (Write 40 + 24 and 64 below it.) - 64
Continue with the following suggested sequence: 7 x8, 6 x 8, and 9 x 8.

Concept Development (35 minutes)

Materials: (S) Personal white board

Problem 1: Interpret the unknown in multiplication.

Write the following problem: Asmir buys 8 boxes of 9 candles for his dad’s birthday. After putting some
candles on the cake, there are 28 candles left. How many candles does Asmir use?

T: Model the problem. Then, tell your partner the steps you’ll need to take to solve.
S:  (Model.) First, you have to find out how many

candles Asmir has. After that, you could subtract <
28 from the total to see how many he used. cf l,_r f‘} c:‘ H l? ? ? 2x9ccC
T: Write an equation to find the total number of c=TL
candles. Instead of using a question mark, use the J
letter ¢ to represent the unknown. e
_ ] 29 ]efﬂ T2-28 =i,
Read your equation out loud. a= 4
C———
8 times 9 equals c. a Asmir used 4t
candles.

What does c represent?

©“ 49 A

The product. = The total number of candles.

EUREKA Lesson 11: Interpret the unknown in multiplication and division to model and

MATH solve problems. engage ny

© 2015 Great Minds. eureka-math.org (:c BY-NC-SA This work is licensed under a
G3-M3-TE-1.3.0-06.2015 Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

130



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

J v 40 A

A

Choose a strategy, and find the value of c. (Possible strategies: known from memory, skip-count,
distributive property, associative property.)

Use a complete sentence to tell what c equals.

He bought 72 candles, so c equals 72.

Did we solve the problem?

No, we have to find how many candles Asmir uses.

Write an equation to represent the second step of the problem; this
time, use the letter a to represent the unknown.

(Write 72-28=a.)

Find the value of a. This is a good opportunity to practice your mental
math strategies. (Allow time for solving.) What is the value of a?

44,
Answer the question in a complete sentence.

Asmir uses 44 candles.

Problem 2: Interpret the unknown in division.

Write the following problem: The fabric store sells one meter of cloth for $8. Maria buys some cloth that
costs a total of $56. She then uses 3 meters to sew a dress. How many meters of cloth does she have left?

T:
T:
S:

Draw a model to represent the problem. Choose letters to represent the unknowns.
What is unknown in this problem?
The total meters of cloth Maria buys. - There’s

something else, too. We don’t know how many meters NOTES ON

of cloth Maria has left. MULTIPLE MEANS

Tell your partner why you need to know how many OF ACTION AND

meters of cloth Maria buys. EXPRESSION:

First, you have to find out how many meters of cloth Many learners benefit from this step-
Maria buys. After that, you could subtract 3 meters by-step guidance from planning a
from the total to see how many meters she has left. strategy to finding a solution.

What will be your first step to solving this problem? Students above grade level and others

may be motivated by more choice and

. , autonomy. In addition, welcome
Whisper to your partner how you’ll do that, and then various strategies, plans for solving,

write an equation using a letter for the unknown. and modeling.

Finding the total meters of cloth Maria buys.

I’'m going to do the total cost divided by the cost of one
meter of fabric. So, $56 +~ $8 =t.

Tell your partner why you picked the letter you used to represent the unknown. How does it relate
to the problem?

(Possible response: | chose letter t to stand for the total meters of cloth Maria buys.)

EUREKA Lesson 11: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 11

T: Whisper what the unknown in your equation equals. 56
S:  (Possible response: t equals 7 meters.) l‘% n ,‘*3 5‘5::_?9‘*
T: Tell your partner your next step for solving. Then, write —
an equation using a letter for the unknown. m
S:  Now that | know that Maria bought a total of 7 meters, g:“m l T,;a;n

I'll do 7 — 3 = n. Letter n stands for the number of
meters she has left.

Sy Maria has Ymeters
.

of cloth lefr,

T: Is your letter the same as the one you used for the first

step? Why or why not?

S: It's different because it represents something different.

- Oh yeah! | need to change mine.

T: Finish solving, and then answer the question using
words.

S:  (Solve to find n is 4 meters. Write Maria has 4 meters

of cloth left.)

T: Does Maria have enough cloth to sew another dress?

Why or why not?
S:  Yes, she has 4 meters left, and she only needs

will still have 1 meter of cloth left.

Problem Set (10 minutes)

Students working above grade level

and others may want to omit the tape

diagram as they mentally solve the first

few problems of the Problem Set.
Redirect their focus to the accurate
labeling of the unknown. After

) accurately labeling their tape diagrams,
3 meters. = So, even after making a second dress, she R IR GE CEra ThavE N ER e

experiment with numbers they choose.

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Interpret the unknown in multiplication
and division to model and solve problems.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Y5 COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem set [ELER

Name __GTNG, Date

1. Ms. Santor divides 32 students into 8 equal groups for a field trip. Draw a tape diagram and label the
number of students in each group as n. Write an equation and solve for .

32+8%=n
ADDD BRI R
Y ehuderts in each group.

2. Tara buys 6 packs of printer paper. Each pack of paper costs $8. Draw a tape diagram and label the total
amount she spends as m. Write an equation and solve for m.

psfsfufols] W5
N ——

Tara spends $48 on printer
m paper.

3. Mr. Reed spends $24 on coffee beans. How many kilograms of coffee beans does he buy? Draw a tape
diagram and label the total amount of coffee beans he buys as c. Write an equation and solve for c.
P

$24 of coffee.

[1: SQyMoN | o,
CORE | oo

702413

[ SURR— (@) ovncsa ]
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NYS COMMON CORE MATHEMATICS CURRICULUM

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to
lead the discussion.

In Problem 1, did you solve to find the number of
groups or the number of items in each group?

What equations can be used to solve Problem 1?

In Problem 4, how many parts did each pack need
to be split into in order for each boy to get 1
part? (Two equal parts.) Could we use that fact
to solve the problem without first finding the
total number of cards? Why or why not?

Problems 4—6 are multiple-step problems. Why is
it useful to use different letters to represent two
unknowns in the same problem?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with

Lesson 11

Lesson 11 Problem Set [ELEH]

NYS COMMON CORE MATHEMATICS CURRICULUM

4. Eight boys equally share 4 packs of baseball cards. Each pack contains 10 cards. How many cards does

4o cards
e
T T BT Y

each boy get?

c
i ——
[efe]e]e]

Ixlo=c A boy ge
=40 Ea D)lj ts 5 cards.

5. There are 8 bags of yellow and green balloons. Each bag contains 7 balloons. If there are 35 yellow

balloons, how many green balloons are there? 56 lﬂilobns'
et~
|7h[7h|7]1 7h| [ ] J

\—"‘\/_\/ 5" o .

35 yelow
b 56-35= I
gx1=b .2y 3
b=5¢ J=

There are 2l green balloons,

6. The fruit seller packs 72 oranges into bags of 8 each. He sells all the oranges at $4 a bag. How much

}@’f "I‘f I‘J‘{ 4’7‘}$"} st | 4 iﬁi}
\/—\/—\_/

72 oranges
i
“B
m .
7 9x $4=m The -Frm+§ell€l~

12+8=b
m=%3¢

L=

leson1ts interp
" 1 (C:gaAEMON ‘ - soeprolems. engageny 3.c8

02013 Comman o, o sme s e commoncoreorg

receives 43¢,

assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Pattern Sheet

Multiply.

8 x 1 = 8 x 2 = 8 x 3 = 8 x 4 =
8 x 5 = 8 x 1 = 8 x 2 = 8 x 1 =
8 x 3 = 8 x 1 = 8 x 4 = 8 x 1 =
g8 x 5 = g8 x 1 = 8 x 2 = 8 x 3 =
8 x 2 = 8 x 4 = 8 x 2 = 8 x 5 =
8 x 2 = 8 x 1 = 8 x 2 = 8 x 3 =
8 x 1 = 8 x 3 = 8 x 2 = 8 x 3 =
8 x 4 = 8 x 3 = 8 x 5 = 8 x 3 =
8 x 4 = 8 x 1 = 8 x 4 = 8 x 2 =
8 x 4 = 8 x 3 = 8 x 4 = 8 x 5 =
8 x 4 = 8 x 5 = 8 x 1 = 8 x 5 =
8 x 2 = 8 x 5 = g8 x 3 = 8 x 5 =
8 x 4 = 8 x 2 = 8 x 4 = 8 x 3 =
8 x 5 = 8 x 3 = 8 x 2 = 8 x 4 =
8 x 3 = 8 x 5 = 8 x 2 = 8 x 4 =

multiply by 8 (1-5)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

Name Date

1. Ms. Santor divides 32 students into 8 equal groups for a field trip. Draw a tape diagram, and label the

number of students in each group as n. Write an equation, and solve for n.

Tara buys 6 packs of printer paper. Each pack of paper costs $8. Draw a tape diagram, and label the total
amount she spends as m. Write an equation, and solve for m.

3. Mr. Reed spends $24 on coffee beans. How many kilograms of coffee beans does he buy? Draw a tape
diagram, and label the total amount of coffee beans he buys as c. Write an equation, and solve for c.

$8 for 1 kg %

(S
<o
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

4. Eight boys equally share 4 packs of baseball cards. Each pack contains 10 cards. How many cards does

each boy get?

5. There are 8 bags of yellow and green balloons. Each bag contains 7 balloons. If there are 35 yellow
balloons, how many green balloons are there?

6. The fruit seller packs 72 oranges into bags of 8 each. He sells all the oranges at $4 a bag. How much
money did he receive?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Exit TiCket

Name Date

Erica buys some packs of rubber bracelets. There are 8 bracelets in each pack.

a. How many packs of rubber bracelets does she buy if she has a total of 56 bracelets? Draw a tape

diagram, and label the total number of packages as p. Write an equation, and solve for p.

b. After giving some bracelets away, Erica has 18 left. How many bracelets did she give away?

Lesson 11: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

Name Date

1. Jenny bakes 10 cookies. She puts 7 chocolate chips on each cookie. Draw a tape diagram, and label the

total amount of chocolate chips as c. Write an equation, and solve for c.

2. Mr. Lopez arranges 48 dry erase markers into 8 equal groups for his math stations. Draw a tape diagram,

and label the number of dry erase markers in each group as v. Write an equation, and solve for v.

3. There are 35 computers in the lab. Five students each turn off an equal number of computers.
How many computers does each student turn off? Label the unknown as m, and then solve.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

4. There are 9 bins of books. Each bin has 6 comic books. How many comic books are there altogether?

5. There are 8 trail mix bags in one box. Clarissa buys 5 boxes. She gives an equal number of bags of trail
mix to 4 friends. How many bags of trail mix does each friend receive?

6. Leo earns $8 each week for doing chores. After 7 weeks, he buys a gift and has $38 left. How much
money does he spend on the gift?
EUREKA Lesson 11: Interpret the unknown in multiplication and division to model and
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name Date

1. The carnival is in town for 21 days. How many weeks is the carnival in town? (There are 7 days in
1 week.) Write an equation, and solve.

2. There are 48 liters of water needed to finish filling the dunk tank at the carnival. Each container holds
8 liters of water. How many containers are needed to finish filling the dunk tank? Represent the problem
using multiplication and division sentences and a letter for the unknown. Solve.

3. There are 4 rows of 7 chairs setup for the Magic Show. A worker sees the large number of people lined
up and doubles the number of rows of chairs. They are shown below.

Explain and label to show how the array represents both 8 x 7 and 2 x (4 x 7).

0000000

0000000

0000000

0000000
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

4. a. Fabrizio wins a bumblebee doll with 6 stripes. He notices that 5 other children in line for the Magic
Show won the same doll. How many stripes are on 6 bumblebee dolls? Write an equation using a
letter to represent the unknown. Solve.

The magician uses a magic box. Every time he puts an object in, it gets multiplied. Fabrizio writes
down what happens each time and tries to find a pattern. Look at his notes to the right.

b. Use the pattern to fill in the number of bean bags. In out
c. What does the magic box do? Explain how you know. 2 Feathers 14 Feathers
3 Marbles 21 Marbles
4 Dice 28 Dice
5 Wands 35 Wands
6 Bean bags ____Beanbags

d. The magician puts 12 rings into the magic box. Fabrizio draws a number bond to find the total
number of rings after they are multiplied in the magic box. Use the number bond to show how
Fabrizio might have solved the problem.

e. After the show, Fabrizio and 5 friends equally share the cost of a $54 magic set. They use the
equation 6 x n = $54 to figure out how much each person pays. How much does Fabrizio pay?

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task m

Mid-Module Assessment Task Topics A-C
Standards Addressed

Represent and solve problems involving multiplication and division.

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.

3.0A4 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=_+3,6x6=".

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

3.0A.5 Apply properties of operations as strategies to multiply and divide. (Students need not use
formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 js
also known. (Commutative property of multiplication.) 3 x 5 x 2 can be found by
3x5=15,then 15x2 =30, 0r by 5 x2 =10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8 x5 =40 and 8 x 2 = 16, one can find 8 x 7 as
8x(5+2)=(8x5)+(8x2)=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.

Solve problems involving the four operations, and identify and explain patterns in arithmetic.

3.0A.9 Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that 4 times
a number is always even, and explain why 4 times a number can be decomposed into two
equal addends.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for students is to achieve Step 4 mastery. These steps
are meant to help teachers and students identify and celebrate what the students CAN do now and what they
need to work on next.
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

Mid-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some | Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 Student is unable to Student mixes up the Student writes the Student correctly:
write an equation for order of numbers in correct equation but = Writes 21 +7=3.
3.0A.3 the problem. The the division equation divides incorrectly = |dentifies that the
3.0A.4 attempt shows student | (e.g.,21+3=7). (e.g., 21 +7 =wrong answer represents
T may not understand answer). the number of
the meaning of the weeks.
question.
2 Student is unable to Student gives an Student provides a Student correctly:
write both equations incorrect answer with partially correct = Writes n x 8 = 48.
and does not correctl reasonable attempt answer. Student
3.0A3 Y ) P = Writes 48 +8=n.
3.0A.4 solve the problem. that includes: correctly:
OUA. = Solves to find
The attempt shows = Attempt to = Writes n x 8 = 48. & containers
student may not represent the . Writes 48 < 8 = 1. :
understand the problem with
meaning of the multiplication and
questions. division equations.
= Use of a letter to
represent the
unknown.
3 Student is unable to Student attempts to Student accurately Student accurately
explain and label how explain and label how labels how the array explains and labels
3.0A5 the array represents the array represents represents both how the array
e both expressions. one of the expressions. | expressions, but the represents both
explanation lacks expressions, showing
clarity. understanding of the
associative property of
multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

Assessment
Task Item
and
Standards
Assessed

STEP 1

Little evidence of
reasoning without
a correct answer.

(1 Point)

STEP 2

Evidence of some
reasoning without
a correct answer.

(2 Points)

STEP 3

Evidence of some
reasoning with a
correct answer or
evidence of solid
reasoning with an
incorrect answer.

(3 Points)

Mid-Module Assessment Task m

STEP 4

Evidence of solid
reasoning with a
correct answer.

(4 Points)

3.0A.3
3.0A4
3.0A.5
3.0A.9

Student answers one
question correctly.

Student answers two
questions correctly.

Student answers three
questions correctly.
Mistakes may include:

= Completing the
equation in Part (a)
incorrectly (e.g.,
6 x 6 =n; n=wrong
answer).

= Providing inaccurate
explanation in
Part (c).

= Providing incorrect
total in Part (d)
(e.g., 12 x 7 = wrong
total).

Student correctly:

= Writes and solves an
equation using a
letter to represent
the total number of
stripes in Part (a)
(6 x6=b;b=236).

= Fills in 42 bean bags
in the chartin
Part (b).

= Accurately explains
how the magic box
multiplies objects by
7 in Part (c).

= Uses a number bond
to break apart the
12 x 7 and
distributes to find
the total number of
rings, 84, in Part (d).

= Writesn=$9in
Part (e).
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name G i V\a' Date

1. The carnivalis in town for 21 days. How many weeks is the carnival in town? (There are 7 daysin 1
week.) Write an equation, and solve.

7, 4,20 22713 |
oNCNE) The carnival is tn Town
'Por 3 weeks

2. There are 48 liters of water needed to finish filling the dunk tank at the carnival. Each container holds 8
liters of water. How many containers are needed to finish filling the dunk tank? Represent the problem
using multiplication and division sentences and a letter for the unknown. Solve.

n= the humber of containers
V\ X 3 48 V\:G
3.9 - In

( containers are needed 1o
Limish -PIHJM the dunk Tank.

3. There are 4 rows of 7 chairs setup for the magic show. A worker sees the large number of people lined up
and doubles the number of rows of chairs. They are shown below.

Explain and label to show how the array represents both 8 x 7 and 2 x (4 x 7).

o000 ‘{ou can see Hne array 2 ways.

::::::: AT \lm can see Hhre total array as

L 4 e e S rows of 1, O you can St
M2y s of T WO Himes (+he

They loota have Hhe Same
'\’D'l‘ﬂ\( of 56 chaivs.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

4. a. Fabrizio wins a bumblebee doll with 6 stripes. He notices that 5 other children in line for the magic
show won the same doll. How many stripes are on 6 bumblebee dolls? Write an equation using a letter

to represent the unknown. Solve. S= +0~|-O,l V\MW\‘OW O‘F 5“'“?(5

bXP;@S There are 3b stvipes o © bumble bee
b dolls. :

The magician uses a magic box. Every time he puts an object in, it gets multiplied. Fabrizio writes down
what happens each time and tries to find a pattern. Look at his
notes to the right.

In Out

b. Use the pattern to fill in the number of bean bags. 2 Eeathens x,.l ’? 14 Feathers

c. What does the magic box do? Explain how you know. 3 Marbles 1'7-4 21 Marbles
The magic loox W‘M‘Hp“fS 4Dice ¥ ] Y| 28 Dice
oljects &y 1. When you put an o
obyect in,” i grows T Himes.
That's why When Yo put

b loean loajs n, 42 come out

35 Wands

6 Bean bags X'T "f_’-Bean bags

d. The magician puts 12 rings into the magic box. Fabrizio draws a number bond to find the total number
of rings after they are multiplied in the magic box. Use the number bond to show how Fabrizio might

have solved the problem. (IO ‘ l") + (zxq) = IZ X r7

@ 0 + I4 = &9
When +he magician puts (2
@ @ rirgs into ¥ box, B4 rirgs
come out:

e. After the show, Fabrizio and 5 friends equally share the cost of a $54 magic set. They use the equation
6 x n = $54 to figure out how much each person pays. How much does Fabrizio pay?

bx n=$5Y is the same as ¥54 2 =i whereé
n= the amount each person pays.

h= %9

Fabvizio pays $9.
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&l Mathematics Curriculum

GRADE 3 ¢ MODULE 3

Topic D
Multiplication and Division Using
Units of 9

3.0A.3,3.0A.4,3.0A.5,3.0A.7,3.0A.9,3.0A.1, 3.0A.2, 3.0A.6

Focus Standards: 3.0A3 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.

3.0A4 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=_+3,6x6="

3.0A5 Apply properties of operations as strategies to multiply and divide. (Students need not

use formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then
4 x 6 =24 is also known. (Commutative property of multiplication.) 3 x5 x 2 can be
found by 3 x5 =15, then 15 x2 =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
as8x(5+2)=(8x5)+(8x2)=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.9 Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that 4
times a number is always even, and explain why 4 times a number can be decomposed
into two equal addends.

Instructional Days: 4

Coherence -Links from: G2-M3 Place Value, Counting, and Comparison of Numbers to 1,000
G2-M6 Foundations of Multiplication and Division
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and

10
-Links to: G3-M4 Multiplication and Area

G4-M3 Multi-Digit Multiplication and Division
G4-M5 Fraction Equivalence, Ordering, and Operations
G4-M7 Exploring Measurement with Multiplication

EUREKA Topic D: Multiplication and Division Using Units of 9 n
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic D

In Lesson 12, students use the distributive property to establish the 9 = 10 — 1 pattern for multiplication.
Conceptual understanding of the pattern enables students to see this method of multiplication as a tool
rather than a trick. This lesson lays the foundation for exploring other patterns that emerge with
multiplication using units of 9 in the subsequent lessons.

Lessons 13 and 14 focus on the study of patterns as they relate to the fact 9 = 10 — 1. Students discover that
the tens digit in the product of a nines fact is 1 less than the multiplier and that the ones digit in the product is
10 minus the multiplier. For example, 9x3=27,2=3-1,and 7 =10 - 3. They also see that the digits of the
nines facts’ products produce a sum of 9, as in the example above (2 + 7 =9).

Lesson 15 parallels the final lessons of Topics B and C. Students analyze multiplication and division problems
using units of 9, drawing models, and writing equations using a letter to represent the unknown. These
lessons are intended to provide students with continuous experience relating three numbers to find the
unknown, as well as to deepen their understanding of the relationship between multiplication and division.

A Teaching Sequence Toward Mastery of Multiplication and Division Using Units of 9

Objective 1: Apply the distributive property and the fact 9 = 10 — 1 as a strategy to multiply.
(Lesson 12)

Objective 2: Identify and use arithmetic patterns to multiply.
(Lessons 13-14)

Objective 3: Interpret the unknown in multiplication and division to model and solve problems.
(Lesson 15)

EUREKA Topic D: Multiplication and Division Using Units of 9 ny
MATH engage

© 2015 Great Minds. eureka-math.org _ This work is licensed under a
CcC - -
G3-M3-TE-1.3.0-06.2015 K ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported.License.

148


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Lesson 12

Objective: Apply the distributive property and thefact9=10—-1asa
strategy to multiply.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

[ Application Problem (6 minutes)
Concept Development (33 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Multiply By 8 3.0A.7 (7 minutes)
= Take from the Ten 3.0A.5 (4 minutes)

Multiply by 8 (7 minutes)
Materials: (S) Multiply By 8 (6—10) (Pattern Sheet)

Note: This activity builds fluency with respect to multiplication facts using units of 8. It supports students
knowing from memory all products of two one-digit numbers. See Lesson 5 for the directions regarding
administration of a Multiply By Pattern Sheet.

T (Write6x8-= .) Let’s skip-count up by eights to solve. (Count with fingers to 6 as students
count.)
S: 8,16,24,32,40, 48.

T: Let’s skip-count down to find the answer, too. Start at 80. (Count down from 10 fingers as students
count.)

S: 80,72,64,56,48.

Let’s skip-count up again to find the answer, but this time start at 40. (Count up from 5 fingers as
students count.)

S: 40, 48.
Continue with the following possible sequence: 8 x8,7 x 8, and 9 x 8.

T: (Distribute the Multiply By 8 Pattern Sheet.) Let’s practice multiplying by 8. Be sure to work left to
right across the page.

E REKA Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Take from the Ten (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for today’s Concept Development.

(Break apart the 30 into 20 and 10.)
Take 3 ones from 10 ones and complete the equation.
(Take 3 from 10to get 7; 30 -3 =27.)

Continue with the following possible sequence: 40-4,50-5,60—-6,70—-7,80—-8,and 90 -9.

T: (Write20—2=___ .) Say the subtraction sentence in unit form.

S:  2tens—2 ones.

T: (Point to the 20.) Let’s break apart the 20, taking out 10 ones. How many tens are left?

S: 1ten.

T: What’s 10 ones — 2 ones?

S:  8ones. 20-2 =13 30-3= 27 Ho - 4 =3¢ S —5 =4g

T: (Write 8.) ,o/), N 7N\ AN
20 W 30 W Yo 1o

T: What's20-2? 4 7 b 5

S: 18.

T. (Write20-2=18.)

T: (Write30—-3=___ .) After writing the equation, break apart the 30, taking out 10 ones.

S:

T:

S:

Application Problem (6 minutes)

A scientist fills 5 test tubes with 9 milliliters of fresh water in each. She fills another 3 test tubes with
9 milliliters of salt water in each. How many milliliters of water does she use in all? Use the break apart and
distribute strategy to solve.

9at[9 1]*1‘} ‘I“i!ﬂ Sxtféii)}i?ﬂ‘i)

(Bx9) e = 45 ¢+ 27

43 3

T2 ‘
She used T2ml of woderinall,

Note: The Application Problem is meant to reinforce the 5 + n break apart and distribute strategy to support
Problem 1 in the Problem Set and also provide a point of comparison between the 5 + n strategy and

9 = 10 - 1 strategy for multiplying with a factor of 9. Notice that, to add 45 and 27, the student has

taken 3 from 45 to make 30 from 27.

EUREKA Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Concept Development (33 minutes)

Materials: (S) Personal white board, tape diagram (Template)

Use the 9 = 10 — 1 strategy to solve 9 x n facts.
Have students insert templates into their personal white boards.

T:

AN O 4

wdJedJrd0 dJ02 40 A4 90 A0 A9

Template

We solved 8 x 9 in the Application Problem. Does 8 x 9 show 8 units of 9 or
9 units of 8?

8 units of 9.

What multiplication fact represents 9 units of 8?
9x8. e
How can our work solving 8 x 9 help us solve 9 x 8?

We can use the commutative property to know that,
if 8 x9 =72, then so does 9 x 8. NOTES ON

Sometimes we can’t use the commutative property MULTIPLE MEANS
Eetc’atljse I:/vet clion t know the pr?chthOfte;thﬁr|faCt.| OF ACTION AND
et’s look at how we can use a tens fact to help solve a EXPRESSION:

nines fact when that happens. What's easier to solve,
9x8or10x 8? Teachers should adjust their rate of

speech for English language learners
and others as students write equations
How many eights are in 10 x 8? in response to oral prompts. Label the
10 eights! equations. For example, write

9 eights under 9 x 8.

10 x 8 because we already know tens facts.

Label them on your tape diagram.

How many eights in 9 x 8?

9 eights!

Change your tape diagram so it shows 9 eights. (Allow students time to finish their work.)
What change did you make?

| crossed off an eight. = | took away 1 eight. = | subtracted one unit.
9 eights (point to the tape diagram) equals 10 eights minus...?

1 eight!

Work with your partner to write a number sentence showing that.
(Write 9x 8= (10 x 8) — (1 x 8).)

Rewrite your equation using the products of 10 x 8 and 1 x 8.

(Write 9 x8=80-38.)

What is 80 — 8?

72.

Tell your partner how we used a tens fact to solve a nines fact.

We just took the product of 10 x 8 and subtracted 1 eight. = That made the math simple.
| can do 80 — 8 in my head!

EUREKA Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12

 T: (Write9x8=(5+4)x8.) One way we’ve learned to solve 9 x 8 is by breaking 9 eights up into
5 eights plus 4 eights. Why did it work well to subtract this time instead?

L tens fact.

T:  Work with your partner to change the equation | just

wrote for 9 x 8. Make sure it shows how we used
subtraction to solve.

(Change the equationto 9 x 8 =(10—-1) x 8.)

What part of the equation did you change?

We changed 5 +4 to 10— 1.

Why?

Because we didn’t add; we subtracted. We started
with 10 eights and then took away 1 eight.

o 49 49

Continue with the following suggested sequence: 9 x 7 and
9x6.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment
by specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Apply the distributive property and the
fact 9 = 10 — 1 as a strategy to multiply.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Lesson 12:

EUREKA
MATH

© 2015 Great Minds. eureka-math.org
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to multiply.

Because we only had to subtract 1 eight. = Yeah, 9 is
really close to 10, and tens are easy to use. We already
know 10 x 8, and besides, it’s easy to subtract from a

As students solve the Problem Set,
some learners may solve Problem 1
more efficiently using the 9=10-1
strategy.

Students working above grade level can
be encouraged to write equations using
parentheses for Problem 2. Challenge
students to offer multiple equations.
Ask, “How many equations can you
write for Problem 2(a)?”

Lesson 12 Problem Set

ol
Name (olna Date

1. Each @ has a value of 9. Find the value of each row. Then add the rows to find the total.

a. 6x9=_34

6x9=(5+1)%9 7x9=(s+ 2 )x9
=(5x9)+(1x8) =(5x9)+(_2_x9)
=a54+ 9 =45+ _\§
<54 U3

Bx9=(5+_3 ]x9

9x9=(5+_4 }x9

=sx9pet 3 x T ) Ssxge g x T )

—as+ 21 =45+ 3o

-T2 5

COMMON - ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Any combination of the questions below may be used to
lead the discussion.

What does the nine represent in Problem 1?
(It represents the value of each unit.)

What does the nine represent in Problem 2?
(It represents the number of units.)

How can multiplication be used to solve the
division facts in Problem 4?

Think about the strategy used to solve Problem
2(a). How could a similar strategy be used to solve
8 x 6 instead of 9 x 67

Today, we solved 9 x 8 in different ways. How are
the strategies we used in the Application Problem
and Concept Development similar? How are they
different?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA
MATH
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Lesson 12

OMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set |

ind the total value of the shaded blacks.

a 9x6=_54 b o9x7=_(3
(ITTTTTTETT ] CITTTTTTTT]
L

9 ¢lxes = 10 sixes — 1 six 9 sevens = 10 sevens - 1 seven
=05 =70 -7

c 9x8=_32 d. 9xg= 8|
R B T CITTTTTTTT]
\

—V—f \ﬁ_}

9 eights = 10 eights - 1 eight 9 nines = 10 nines - 1 nine
=30 -8 =40 -9
oz -2

3. Matt buys a pack of postage stamps. He counts 3 rows of 4 stamps. He thinks of 10 fours to find the total
smber of stamps. Show the strategy that Matt might have used to find the total number of stamps.

QX4

9 fours= 10 fours - [ Ko
Ho -4 = 3%

Matt bo({j(ﬂ% E1%) pusﬂje stawmpsS.

COMMON - ny
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Multiply.

X

multiply by 8 (6-10)

EUREKA
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Lesson 12:

Lesson 12 Pattern Sheet

8 x 2 = 8 x 3 = 8 x 4 =
8 x 6 = 8 x 7 = 8 x 8 =
8 x 10 = 8 x 5 = 8 x 6 =
8 x 7 = 8 x 5 = 8 x 8 =
8§ x 9 = 8 x 5 = 8 x 10 =
8 x 5 = 8 X 6 = 8 x 7 =
8 x 8 = 8 X 6 = 8 x 9 =
8 x 7 = 8 x 6 = 8 x 7 =
8 x 7 = 8 x 9 = 8 x 7 =
8 x 6 = 8 x 8 = 8 x 7 =
8 x 9 = 8 x 9 = 8 x 6 =
8 x 7 = 8 x 9 = 8 x 8 =
8 x 8 = 8 x 6 = 8 x 9 =
8 x 9 = 8 X 6 = 8 x 8 =
8 x 7 = 8 X 6 = 8 x 8 =

Apply the distributive property and the fact 9 = 10 — 1 as a strategy
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Name

Lesson 12 Problem Set m

Date

1. Each m has a value of 9. Find the value of each row. Then, add the rows to find the total.

a.

6x9-=

1x9=

6x9=(5+1)x9
= (5x9) +(1x9)

=45+

c. 8x9=
_ 5 ) 9 )
x 9=
8x9=(5+ )x9
=(5x9)+(___x__)
=45 +
EUREKA Lesson 12:
MATH"‘ to multiply.

© 2015 Great Minds. eureka-math.org
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b. 7x9=

_ SX9=45

x 9=

7x9=(5+___ )x9
=(5x9)+(__x9)

=45 +

d. 9x9=

x9=
9x9=(5+ )x9
=(5x9)+(__x___)
=45+

Apply the distributive property and the fact 9 = 10 — 1 as a strategy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

2. Find the total value of the shaded blocks.

a. 9x6= b. 9x7=
6 7
( J \ J
Y Y
9 sixes = 10 sixes — 1 six 9 sevens = 10 sevens — 1 seven
= -6 = -7
c. 9x8= d 9x9-=
8 9
( J { J
Y |
9 eights = 10 eights — 1 eight 9 nines = 10 nines — 1 nine
= —8 = —_

3. Matt buys a pack of postage stamps. He counts 9 rows of 4 stamps. He thinks of 10 fours to find the total
number of stamps. Show the strategy that Matt might have used to find the total number of stamps.

K A Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy n
EMUARTEH to multiply. engage y 156
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4. Match.

EUREKA Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy

MATH to multiply. engageny 157
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Exit Ticket

Name Date

1. Each has a value of 9. Complete the equations to find the total value of the tower of blocks.

_ x9=(5+__ )x9
=(5x )+ ( x )
=45+

2. Hector solves 9 x 8 by subtracting 1 eight from 10 eights. Draw a model, and explain Hector’s strategy.

EUREKA Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy

MATH to multiply. engage ny 158
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Name

1.

MATH

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12 Homework m

Date

Find the value of each row. Then, add the rows to find the total.

a. Each has a value of 6.

O9%x 6=

4x6=

9x6=(5+4)x6

=30+

=(5x6)+(4x6)

c. Each . has a value of 8.

9x8=

© 2015 Great Minds. eureka-math.org
G3-M3-TE-1.3.0-06.2015

X 8 =
9x8=(5+ )x 8
=(5x8)+(__x___)
=40+
EUREKA Lesson 12:

Apply the distributive property and the fact 9 = 10 — 1 as a strategy
to multiply.

b. Each . has a value of 7.

9%x7-=

- SX7=

9x7=(5+ )x7

=35+

=(5x7) +( x7)

d. Each . has a value of 9.

9x9=

_ 5xg=

x9

9x9=(5+ ) x9

=45+

=(5x9)+(__  x__ )
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

2. Match.

a. 9fives =10 fives — 1 five v A d
o <(= )=
=50-5 === ------- R
\Y

A
b. 9 sixes =10 sixes — 1 six v d %\
<=
— £SgA N

\
A ‘
c. 9sevens=10sevens—1seven v d .

T Xk

d. 9 eights =10 eights — 1 eight v A d

SO

e. 9nines =10 nines—1 nine

f. 9 fours =10 fours—1 four A

EUREKA Lesson 12: Apply the distributive property and the fact 9 = 10 — 1 as a strategy
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tape diagram
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 13

Lesson 13

Objective: ldentify and use arithmetic patterns to multiply.

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (20 minutes)
[ Application Problem (15 minutes)

Bl Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Sprint: Multiply or Divide by 8 3.0A.7 (8 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Decompose Multiples of 9 3.0A.5 (3 minutes)

Sprint: Multiply or Divide by 8 (8 minutes)
Materials: (S) Multiply or Divide by 8 Sprint

Note: This Sprint reviews Lessons 10 and 11, focusing on the
relationship between multiplying and dividing using units of
8.

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as
repeated addition. Counting by sixes, sevens, and eights
reviews multiplication taught previously in the module.
Group counting nines prepares students for multiplication in
this lesson. Direct students to count forward and backward,
occasionally changing the direction of the count:

=  Sixes to 60

= Sevensto 70
= Eightsto 80
= Ninesto 90

EUREKA Lesson 13: Identify and use arithmetic patterns to multiply.

MATH
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NOTES ON
LESSON STRUCTURE:

The Problem Set follows immediately
after the Application Problem in this
lesson. The 10 minutes for the
Problem Set are included in the time
allotted for the Application Problem
rather than the Concept Development.

A NOTE ON
STANDARDS
ALIGNMENT:

Some problems in the Sprint and Part 2
of the Concept Development extend
beyond Grade 3 multiplication and
division standards.

By extending to products above 90 and
quotients above 10 in the Sprint,
students working above grade level are
provided the stimulus to stretch their
conceptual understanding, which may
keep them engaged and invigorated to
improve on Sprint B. Students who
have mastered their times tables are
likely to otherwise go unchallenged.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Decompose Multiples of 9 (3 minutes)

Materials: (S) Personal white board

Note: This activity prepares students to use the distributive property using units of 9.

T: (Project a number bond with a whole of 45 and 18 as a part.) On your personal white board,
complete the unknown part in the number bond.

S:  (Write 27.)

Continue with the following possible sequence: whole of 90 and 27 as a part, whole of 54 and 36 as a part,
whole of 72 and 27 as a part, and whole of 63 and 18 as a part.
@

Concept Development (20 minutes) 9+10=19
9is | lecs than 10 so:
Materials: (S) Personal white board, Problem Set 9+9=18
Part 1: Identify patterns in multiples of 9. @ I;:? :Iezi shon 10 so:
T: During the fluency activity, we group counted nines to say the 18+9=127
multiples of 9. When we skip-count by nines, what are we adding
each time? 27+10=37
S: 9. 9 is | less then 10 so:
. . . , S 21+9= 36
Adding nines can be tricky. What’s a simplifying strategy for
adding 9? 36 + 10 = 46
S: I can break apart 9 to make the next ten and then add what's left q is 1 less thon 10 Ses
of the 9 to it. > | can add 10 and then subtract 1. 26 +9= 45
[ T: (Lead students through applying the add 10, subtract 1 strategy in ys+10=55
Problem 2 on the Problem Set. Model the first example. Students @ q is | less than 10 se:
can then work in pairs to find the rest. Allow time for students to H5+9 =54

finish their work.)

T: Compare the digits in the ones and tens places of
the multiples. What pattern do you notice?

S:  The digit in the tens place increases by 1. = The
digit in the ones place decreases by 1.

VLA T: Now, with your partner, analyze the sum of the

Simplify and clarify sum of the digits for

digits for each multiple of 9. What pattern do you
English language learners and others.

notice? o
L . . Distinguish some from sum. Perhaps
S:  The sum of the digits in every multiple of 9 is equal express the request in another manner,
to 9. such as, “Look at the product. (Point.)
T: How does knowing the sum of the digits in every Add the digit in the ones place (point)
multiple of 9 is equal to 9 help you with nines facts? to the digit in the tens place (point).
L. What’s the sum? Now, look at the next
S:  To check my answer, | can add up the digits. If the el
L sum isn’t equal to 9, | made a mistake.
EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13
Part 2: Apply strategies to solve nines facts.
Have students write and solve all facts from 1 x 9 to 10 x 9 in a column on their | w4= 9
ersonal white boards. :
P Z‘\Aq 12
T: Let'sexamine 1 x9 =9. Here, what is 9 multiplied by?
S: 9is multiplied by 1. 3va=21
T:  What number is in the tens place of the product for 1 x 9? ux9q=326
S:  Zero. ‘
_ , 5% 9= 4s
T: How is the number in the tens place related to 1?
S: Itis1less. = Zerois one less than 1. bxq=54
T: Say the product of 2 x 9 at my signal. (Signal.) 7v4= L%
S. 18.
T:  Which digit is in the tens place of the product? g q: Z
S: 1 q xq=¢|
T: How is the digit in the tens place related to the 2?
S: It’s one less again. = 1is one less than 2. 10x9=%0

Repeat the process with 3 x 9 and 4 x 9.

T: What pattern do you notice with the digit in the tens place for each of those products?

S:  The number in the tens place is 1 less than the number of groups.

T: With your partner, see if that pattern fits for the rest of the nines facts to ten.

S: It does! The pattern keeps going!

T: Let’s see if we can find a pattern involving the ones place. We know that 2 x 9 equals 18. The 2 and
8 are related in some way. We also know that 3 x 9 equals 27. The 3 and 7 are related in the same
way. Discuss with your partner how they are related.

S: 2+8=10and3+7=10. > 10-2=8and
10-3=7.

T: When you take the number of groups and subtract it
from 10, what do you get?

S:  The ones place in the product! The fact 11 x 9 extends beyond the

T: With your partner, see if that pattern fits for the rest of Grade 3 multiplication standards.
the nines facts. (Allow students time to finish their Its use here allows students to
work.) construct boundaries for the pattern

T: Did the pattern work for every fact, 1 x 9 through that they discovered with the nines
10 x 9? facts (the number in the tens place in

' the product is one less than the

St Yes! number of groups, and the number in

T: Let'stry 11 x9. What is the product? the ones place in the product is 10

S: 99 minus the number of groups). By

' ’ ) examining the product of 11 x 9,
T:  What is the number of groups? students learn that the pattern only
S: 11 applies to 1 x 9 through 10 x 9.
EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. ny
MATH €ngage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Talk to your partner: Does the pattern work for 11 x 9? Why or why not?

S:  No, the pattern doesn’t make sense. You can’t have 10 in the tens place, and we don’t know how to
solve 10 — 11 to find what digit is in the ones place.

T: The pattern can give you the answer to any nines fact from 1 x 9 to 10 x 9, but it doesn’t work for
nines facts bigger than 10 x 9.

Application Problem (15 minutes)

Michaela and Gilda read the same book. It takes Michaela about 8 minutes to read a chapter and Gilda about
10 minutes. There are 9 chapters in the book. How many fewer minutes does Michaela spend reading than
Gilda?

Michaela 8xa:="72

Gilda ~ loxq= 0
q0-73 = |8

Michaela spends 1% Lewer minutes waa’nﬂ,

Note: This problem comes after the Concept Development, so students have the opportunity to apply some
of the strategies they learned in the context of problem solving. Encourage them to check their answers to
the nines facts using new learning.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by

specifying which problems they work on first. Some Consider adjusting the Problem Set to
problems do not specify a method for solving. Students assist learners with perceptual
should solve these problems using the RDW approach used disabilities. Provide a table for

for Application Problems. students to record the nine skip-count,

and/or highlight the tens or ones.

As students solve Problem 2, it may be

Student Debrief (10 minUtes) helpful to write the nines fact for each

given product (e.g., in Problem 2(f),
Lesson Objective: Identify and use arithmetic patterns to have students write 5 x 9 above 45).
multiply.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 13

Any combination of the questions below may be used to lead the discussion.

What patterns did you use to solve Problem 1?

The add 10, subtract 1 strategy can be used to
quickly find multiples of 9. How could you
change it to quickly find multiples of 8?

How is the add 10, subtract 1 strategy related to
the 9 =10 — 1 break apart and distribute strategy
we learned recently?

In Problem 3(d) how did you figure out where
Kent’s strategy stops working? Why doesn’t this
strategy work past 10 x 9?

How can the number of groups in a nines fact
help you find the product?

How did group counting during the fluency
activity help prepare us for today’s lesson?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

NYS COMMON CORE MATHEMATICS CURRICULUM

4. Each equation contains a letrer representing the unknown. Find the value of each unknown. Then write
the letters that match the answers to solve the riddle.

Lesson 13 Problem Set [EEER
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Name G l.no; Date
a

1 a  skip-count by nine

s % AT 3 4y x4 63, 7 39| 90

b. Look at the tens place in the count-by. What is the pattern?
The +ens plo.ce  increases by I,

¢ Look at the ones place in the count-by. What is the pattern?

The ones place decreases by 1.

2. Complete to make true statements

a. 10morethanOis __ 10 f. 10morethan4sis 9 8§
llessis__ 8 tiessis_BY
1%9 s 6xo=_bH

g 10morethansais _6 4

10 more than 27is _37
36
- 36

10morethan3sis _ {6
1le: 45
sxo= 4F

1le:

n ny
F3:1 1 engage

COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set |

A Analyze the equations in problem 2. What is the pattern?
The poternic odd 10 +hen svbtract 1. 1O-].
¥
add 10, then subtvact L.

To qet & rnines fact yow

b, Use the pattern to find the next 4 facts. Show your work.
11%9= 12%9= 13x9= 18x9=
10% +10=11g
ng-1=n7
15xA=117

. Kent notices anather pattern in problem 2. His work is shown below. He sees that:
«  the tens digit in the product is 1 less than the number of groups
*  the ones digit in the product is 10 minus the number of groups

2x9=18 & 1=2-1 8=10-2
3x9=27 > 2=3-1 7=10-3
4x9=36 > 3=4-1 6=10-4
5x9=45 > 4=5-1 5-10-5

Use Kent's strategy to salve & x 9 and 7 x 9.

bxd =254 —& S=6L-1 ond 4Hoip-4

& n
w

5

i

]

Txq:373 — =7-1 ownd

¢. Show an example of when Kent's pattern doesn’t work.

122 9=108. O doec rot equal 1271, And & does mot egual lor2.

fi COMMON | wessonan
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NYS COMMON CORE MATHEMATICS CURRICULUM

A

Multiply or divide by 8

Lesson 13 Sprint

Number Correct:

1. 2x8= 23. _ x8=80
z8 3x8= 24. _ x8=32
3. 4x8= 25. _ x8=24
4, 5x8= 26. 80+8=

5. 1x8= 27. 40+ 8 =

6. 16+8= 28. 8+1=

7. 24 -8 = 29. 16 +8=

8. 40+ 8 = 30. 24+8=

9. 8+1= 31. _ x8=48
10. 32:8= 32, _ x8=56
11. 6x8= 33, _ x8=72
12. 7x8= 34, _ x8=64
13. 8x8= 35, 56+ 8=
14. 9x8= 36. 72:8=
15. 10x8= 37. 48+ 8=
16. 64+8= 38. 64+ 8=
17. 56+ 8= 39. 11x8 =
18. 72+8= 40. 88+8=
19. 48 + 8 = 41. 12x8=
20. 80+8= 42. 96+ 8=
21. _ x8=40 43, 14x8 =
22. _ x8=16 44, 112+ 8=

Lesson 13: Identify and use arithmetic patterns to multiply.
MATH y p " engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM

B

Lesson 13 Sprint

Number Correct:

Improvement:
Multiply or divide by 8
1. 1x8= 23. _ x8=48
z8 2x8= 24. _ x8=80
3. 3x8= 25. _ x8=24
4. 4x8= 26. 16 +8=
5. 5x8= 27. 8+1=
6. 24 8= 28. 80+8=
7. 16+8= 29. 40+ 8=
8. 32+8= 30. 24 -8 =
9. 8+1= 31. _ x8=64
10. 40+8= 32. _ x8=32
11. 10x8= 33. _ x8=72
12. 6x8= 34. _ x8=56
13. 7x8= 35. 64+ 8=
14. 8x8= 36. 72+8=
15. 9x8= 37. 48 + 8 =
16. 56+8= 38. 56+8=
17. 48 + 8 = 39. 11x8=
18. 64+ 8= 40. 88+8=
19. 80+8= 41. 12x8=
20. 72+8= 42. 96+8=
21. _ x8=16 43, 13x8=
22. _ x8=40 44, 104 + 8 =
Lesson 13: Identify and use arithmetic patterns to multiply.
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Name

NYS COMMON CORE MATHEMATICS CURRICULUM
1. a. Skip-count by nine.
9 36

Lesson 13 Problem Set

Date

72

b. Look at the tens place in the count-by. What is the pattern?

c. Look at the ones place in the count-by. What is the pattern?

2. Complete to make true statements.

a. 10 morethanOis 10
1lessis 9 |

1x9= 9

b. 10 morethan9is 19
llessis 18 .
2x9=

c. 10 more than 18 is
1 lessis

3x9=
d. 10 more than 27 is
1lessis

4x9=

e. 10 more than 36 is

f. 10 morethan45is
1lessis

6x9=

g. 10 more than 54 is
1lessis

7x9=

h. 10 more than 63 is
1lessis

8x9=
i. 10 morethan 72is
1lessis

9x9=

j- 10 more than 81is

1lessis 1lessis
5x9= 10x9=
EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. ny
o 169
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

3. a. Analyze the equations in Problem 2. What is the pattern?

b. Use the pattern to find the next 4 facts. Show your work.

11x9= 12x9= 13x9= 14x9=

c. Kent notices another pattern in Problem 2. His work is shown below. He sees the following:
= The tens digit in the product is 1 less than the number of groups.
= The ones digit in the product is 10 minus the number of groups.

Tens digit Ones digit
2x9=18 > 1=2-1 8=10-2
3x9=27 - 2=3-1 7=10-3
4x9=36 > 3=4-1 6=10-4
5x9=45 > 4=5-1 5=10-5

Use Kent’s strategy to solve 6 x 9 and 7 x 9.

d. Show an example of when Kent’s pattern doesn’t work.

EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

4.

Lesson 13 Problem Set

Each equation contains a letter representing the unknown. Find the value of each unknown. Then, write
the letters that match the answers to solve the riddle.

How do you make one vanish?

“

EUREKA Lesson 13:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit TICket

Name Date

1. 6x9=54 8x9=72
What is 10 more than 54? What is 10 more than 72?
What is 1 less? What is 1 less?
7x9= 9x9=

2. Explain the pattern used in Problem 1.

EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

Name Date

1. a. Skip-count by nines down from 90.

90 72

b. Look at the tens place in the count-by. What is the pattern?

c. Look at the ones place in the count-by. What is the pattern?

2.

Each equation contains a letter representing the unknown. Find the value of each unknown.

Lesson 13: Identify and use arithmetic patterns to multiply. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

3. Solve.

a. What is 10 more than 0? b. What is 10 more than 9? c. What is 10 more than 18?
What is 1 less? What is 1 less? What is 1 less?

1x9= 2x9= 3x9=

d. What is 10 more than 277 e. Whatis 10 more than 36? f. What is 10 more than 45?
What is 1 less? What is 1 less? What is 1 less?

4x9= 5x9= 6x9=

g. What is 10 more than 547 h. What is 10 more than 63? i. What is 10 more than 72?
What is 1 less? What is 1 less? What is 1 less?

7x9= 8x9= 9x9-=

j. What is 10 more than 817?
What is 1 less?
10x9=

4. Explain the pattern in Problem 3, and use the pattern to solve the next 3 facts.

11x9= 12x9= 13x9 =

EUREKA Lesson 13: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Lesson 14

Objective: ldentify and use arithmetic patterns to multiply.

Suggested Lesson Structure

B Fluency Practice (7 minutes)
Concept Development (43 minutes)

Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (7 minutes)

= Multiply By 9 3.0A.7 (7 minutes)

Multiply By 9 (7 minutes)
Materials: (S) Multiply By 9 (1-5) (Pattern Sheet)

Note: This activity builds fluency with respect to multiplication facts using units of 9. It supports students
knowing from memory all products of two one-digit numbers. See Lesson 5 for the directions regarding
administering a Multiply By Pattern Sheet.

T: (Write5x9= .) Let’s skip-count by nines to find the answer. (Count with fingers to 5 as
students count and record the count-by sequence on the board.)

S: 9,18, 27, 36, 45.

T: (Circle 45 and write 5 x 9 = 45 above it. Write3x9 = .) Let’s skip-count up by nines again.
(Count with fingers to 3 as students count.)
S: 9,18, 27.

T: (Circle 27 and write 3 x 9 = 27 above it.) Let’s see how we can skip-count down to find the answer,
too. Start at 45 with 5 fingers, 1 for each nine. (Count down with your fingers as students say
numbers.)

S: 45 (5 fingers), 36 (4 fingers), 27 (3 fingers).
Repeat the process for 4 x 9.

T: (Distribute the Multiply By 9 Pattern Sheet.) Let’s practice multiplying by 9. Be sure to work left to
right across the page.

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Concept Development (43 minutes)

Materials: (S) Personal white board

Part 1: Extend the 9 = 10 — 1 strategy of multiplying with units of 9.

T: How isthe 9 =10-1 strategy, or add ten, subtract 1, from the last lesson used to solve 2 x 9?

S: Youcandol1x9=29,then add ten and subtract one like this: (9 + 10) -1 =18.

T: Let’s use this strategy to find 2 x 9 another way. (Draw a 2 x 10 array.) When we start with 2 x 10,
how many tens do we have?

S:  2tens.

T: Inunit form, what is the fact we are finding?

S: 2 nines.

" ;?ogtfktartl? ’:E:,r(\eN :rzuzbfwrie:\(:s,lsfgocheitteeerg t!)nsttgtcract 2 O O O O o o Q O C-) O
from our 2 tens. (Cross off 2 from the array, as
shown.) When W(e subtract 2, how many t(\e/ns are left? O O o O O Qo o & &

S: 1lten.

T: What happened to the other ten?

S:  We subtracted 2, so now there are 8 left, not 10. = It’s not a full ten anymore after we took off
2 ones. = There are just 1 ten and 8 ones.

T: 2x9=18. Tell your partner how we used the 9 = 10 — 1 strategy with 2 x 10 to find 2 x 9.

S:  (Explain.)

T: Let'susethe 9 =10- 1 strategy to solve 3 x9. Draw an array for 3 x 10. (Allow time for students to
draw.) To solve, how many should we subtract?

S: 3.

T: Tell your partner why 3.

S:  Because we are trying to find 3 nines. The teacher made 3 tens, and you have to take 1 away from
each ten to make it 3 nines. So, you subtract 3.

T: Cross off 3, and then talk to your partner: How many tens and ones are left in the array?

S:  (Cross off 3.) There are still 2 complete tens but only 7 ones in the third row.

T: What does our array show is the product of 3 x 9?

S 27.

T: How is the array related to the strategy of using the number of groups, 3, to help you solve 3 x 9?

S: Thereareonly2tensin27,and3—-1=2. Thereare7onesin27,and10-3=7.

T: You can use your fingers to quickly solve a nines fact using this strategy. Put your hands out in front
of you with all 10 fingers up, like this. (Model, palms facing away.)

T: Imagine your fingers are numbered 1 through 10 with your pinky on the left being number 1 and
your pinky on the right being number 10. Let’s count from 1 to 10 together, lowering the finger that
matches each number. (Count from 1 to 10 with the class.)

Lesson 14: Identify and use arithmetic patterns to multiply.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

T: To solve a nines fact, lower the finger that matches the
number of nines. Let’s try together with 3 x 9.
Hands out, fingers up!

T: For 3 x9, which finger matches the number of nines?

S: My third finger from the left! Display alpicture of 10 fingers

T: Lower that finger. (Model.) How many fingers are to (numbered) on two hands for English
the left of the lowered finger? language learners and others. Present
s: 2 fingers! a demonstration of the finger strategy,
’ ) or make an animated video. Make it
T: 2isthedigitin the tens place. How many fingers are fun for students with rhythm or a song,
to the r|ght Of the IOWered f|nger? which the teacher or students
S: 7 fingers! COIMPOSEL
T: 7isthe digit in the ones place. L 3 T a
T: What is the product of 3 x 9 shown by our fingers? o
b
S: 27.
T: Does it match the product we found using our array?
S: Yes!

Continue with the following possible sequence: 7x9, 10 x 9, and
2 T onts

11 x 9. Use the previous example to discuss with students that the +ens
finger strategy is limited to facts where the number of groups is ,fL/‘
between 1 and 10. \

T: Discuss with your partner. How is the finger strategy we just
learned related to the strategy of using the number of groups
to help solve a nines fact? 2% 4

S: (Discuss.) = 11

9. Ytens Tenel

Part 2: Apply strategies for solving nines facts and reason about their effectiveness.

Part 2 is intended to be a station-based activity where small groups of students rotate through five stations.
At each station, they use a different strategy to solve nines facts. The suggestions below indicate which
recently learned strategy students might use to solve nines facts at each station.

Station 1: Use the add 10, subtract 1 strategy to list facts from 1 x 9 to 10 x 9.

Station 2: Use 9 x n = (10 x n) — (1 x n), a distributive strategy, to solve facts from 1 x 9 to 10 x 9.

Station 3: Use the finger strategy to solve facts from 1 x 9 to 10 x 9.

Station 4: Use the number of groups to find the digits in the tens and ones places of the product to
solve facts from 6 x 9 to 9 x 9.

Station 5: Use 9 xn =(5xn) + (4 x n), a distributive strategy, to solve facts from 6 x 9 to 9 x 9.

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

— After finishing, discuss the effectiveness of the strategies used
to solve nines facts. Use the following suggested discussion

questions: 2oz oLl
MULTIPLE MEANS
= |sthere a strategy that is easiest for you? OF ENGAGEMENT:
What makes it easier than the others? ) .
) ] ) i If appropriate for the class, consider
m *  What strategy is quickest in helping you solve a having students complete station work
nines fact with a large number of groups, such as in math journals or reflecting in writing
12 x 9 =n? Which strategies would not work for so that they have their work as a
such a large fact? reference.

= Which strategies could easily be used to solve a
division fact?

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some

classes, it may be appropriate to modify the assignment by e B
spec|fy|ng Wh|ch problems they Work on f|rst' Some 1. Multiply. Then add the tens digit and ones digit of each product.
. . x1= 0 + 9 =_9
problems do not specify a method for solving. Students e i.e.a
should solve these problems using the RDW approach ox3e1] Lﬂ_n%
. . 9xa=30 B i =
used for Application Problems. g W.e .9
9x6= 5% 5.4 -9
9x7=(,3 b3 -9
. . gx8=72 _‘L*L=i
Student Debrief (10 minutes) L e
9x10= 90 A.0- 1 7
Lesson Objective: Identify and use arithmetic patterns to b, Whet was e sumaf the dighs I ach prodoct? Hoeca i srtegy hel vouchéck yourwork it
muItipIy. m{;:e;:‘,: of Hhe digits in each Fmdgcl is 9. So if T add
up the digits in my answer end it equals 9, my answer
The Student Debrief is intended to invite reflection and 18 carrect
act|Ve process|ng Of the total |esson experlence . Araceli continues to count by nines. She writes, “0, 99, 108, 117, 126, 135, 144, 153, 162, 171, 180,

Waw!Thegum of the digits is still 81" I she correct? Why or why not?
Avaceli 15 incorrect She counts by nine correcHy, but

Invite students to review their solutions for the Problem 189 and 198 do  not %tvv: *:‘el ;“_‘“gffh:n';;i:.‘
Set. They should check work by comparing answers with a 7% b iﬂ,ff;\c”ff(j.-;f; onts happens Up o 120, &
partner before going over answers as a class. Look for

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

COMMON | tessonn: Lotson Name EXACTLY G3-M3TD L1 Workshee! docx
ate;

“ CORE o e engage“’ L

T

Any combination of the questions below may be used to lead the discussion.

= |nvite students to explain the strategy used in each problem.
=  Encourage students to explain a different strategy that could be used to solve Problem 3.

B Why is it important to know several strategies for solving larger multiplication facts?
Which strategies for solving nines facts can be modified to apply to a different set of facts
(sixes, sevens, eights, etc.)?

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply.

MATH

Lesson 14

2. Araceli uses the number of groups in 8 X 9 to help her find the product. She uses 8- 1 =7 to get the digit
in the tens place, and 10— & = 2 to get the digit in the ones place. Use her strategy to find 4 mare facts.

O 5ya-4s ® oxq=54 @ 9xa=g1 @ zx4=18

n FS 7
51=d [ G-1=5] a-1-7/ le;sf
1055 o= 10-G=1 10-1=%

3. Dennis calculates 9 x 8 by thinking about it as 80 - 8= 72. Explain Dennis’ strategy.
Tennis vses A= 10-1.
Ten 5.',\9)_\-*5: KO- Mimus | e-:j'»d'r o 72,
30-%=T2.
7L =UxE

4. Sonya figures out the answer to 7 x @ by putting down her right index finger, shown below.
What is the answer? Explain how to use Sonya's finger strategy.

E Sonya is tinking €ach finger motches a
é umber oo 1 Ao 10, | on dhe left, 10

or Ahne viant, She puts dewn her Ttk
o )

tn w9, Then she

Ciroer T© rratch the T
) thae ledt (4ens

s ees Hrext arC (b Lingers o
Sk < e
Place) ord 3 4o the vt (e v\m‘).

e praduet = (b3

I" COMMON  wessonm: Lesson Name EXACTLY Lesson Component Template:
CORE
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Pattern Sheet

Multiply.

9 x 1 = 9 x 2 = 9 x 3 = 9 x 4 =
9 x 5 = 9 x 1 = 9 x 2 = 9 x 1 =
9 x 3 = 9 x 1 = 9 x 4 = 9 x 1 =
9 x 5 = 9 x 1 = 9 x 2 = 9 x 3 =
9 x 2 = 9 x 4 = 9 x 2 = 9 x 5 =
9 x 2 = 9 x 1 = 9 x 2 = 9 x 3 =
9 x 1 = 9 x 3 = 9 x 2 = 9 x 3 =
9 x 4 = 9 x 3 = 9 x 5 = 9 x 3 =
9 x 4 = 9 x 1 = 9 x 4 = 9 x 2 =
9 x 4 = 9 x 3 = 9 x 4 = 9 x 5 =
9 x 4 = 9 x 5 = 9 x 1 = 9 x 5 =
9 x 2 = 9 x 5 = 9 x 3 = 9 x 5 =
9 x 4 = 9 x 2 = 9 x 4 = 9 x 3 =
9 x 5 = 9 x 3 = 9 x 2 = 9 x 4 =
9 x 3 = 9 x 5 = 9 x 2 = 9 x 4 =

multiply by 9 (1-5)

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

Name Date

1. a. Multiply. Then, add the tens digit and ones digit of each product.

1x9=09 0O + 9 =09
2x9= 18 1 + 8 =
3x9= + =
4x9-= + =
5x9= + =
6x9= + =
7%x9= + =
8x9= + =
9x9= + =
10x9= + =

b. What is the sum of the digits in each product? How can this strategy help you check your work with
the nines facts?

c. Araceli continues to count by nines. She writes, “90, 99, 108, 117, 126, 135, 144, 153, 162, 171, 180,
189, 198. Wow! The sum of the digits is still 9.” Is she correct? Why or why not?

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

2. Araceli uses the number of groups in 8 x 9 to help her find the product. She uses 8 — 1 =7 to get the digit
in the tens place and 10 — 8 = 2 to get the digit in the ones place. Use her strategy to find 4 more facts.

3. Dennis calculates 9 x 8 by thinking about it as 80 — 8 = 72. Explain Dennis’ strategy.

4. Sonya figures out the answer to 7 x 9 by putting down her right index finger (shown). What is the
answer? Explain how to use Sonya’s finger strategy.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Exit Ticket

Name Date

Donald writes 6 x 9 = 54. Explain two strategies you could use to check his work.

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

Name Date

1. a. Multiply. Then, add the digits in each product.

10x9=90 9 +_0 =_29
9x9=81 8 +_ 1 =_29
8x9= + =
7x9= + =
6x9= + =
5x9= + =
4x9-= + =
3x9= + =
2x9= + =
1x9= + =

b. What pattern did you notice in Problem 1(a)? How can this strategy help you check your work with
nines facts?

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

2. Thomas calculates 9 x 7 by thinking about it as 70 — 7 = 63. Explain Thomas'’ strategy.

3. Alexia figures out the answer to 6 x 9 by lowering the thumb on her right hand (shown). What is the
answer? Explain Alexia’s strategy.

4. Travis writes 72 =9 x 8. Is he correct? Explain at least 2 strategies Travis can use to check his work.

EUREKA Lesson 14: Identify and use arithmetic patterns to multiply.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Lesson 15

Objective: Interpret the unknown in multiplication and division to model
and solve problems.

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (35 minutes)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply By 9 3.0A.7 (7 minutes)
= Group Counting 3.0A.1 (4 minutes)
= Divide by 9 3.0A.7 (4 minutes)

Multiply By 9 (7 minutes)
Materials: (S) Multiply By 9 (6—10) (Pattern Sheet)

Note: This activity builds fluency with respect to multiplication facts using units of 9. It supports students
knowing from memory all products of two one-digit numbers. See Lesson 5 for the directions regarding
administering a Multiply By Pattern Sheet.

T: (Write6x9= .) Let’s skip-count up by nine to solve. (Count with fingers to 6 as students
count.)
S: 9,18, 27,36, 45, 54.

Let’s skip-count down to find the answer, too. Start at 90. (Starting with 10 fingers, count down as
students count.)

S: 90, 81,72,63, 54.

Let’s skip-count up again to find the answer, but this time start at 45. (Starting with 5 fingers, count
up as students count.)

S: 45,54.
Continue with the following possible suggestions: 8 x9,7 x 9, and 9 x 9.

T: (Distribute the Multiply By 9 Pattern Sheet.) Let’s practice multiplying by 9. Be sure to work left to
right across the page.

EUREKA Lesson 15: Interpret the unknown in multiplication and division to model and solve ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. Counting by sixes, sevens,
and eights reviews multiplication taught previously in the module. Direct students to count forward and
backward, occasionally changing the direction of the count:

=  Sixes to 60

=  Sevensto 70

=  Eightsto 80
Divide by 9 (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews using a letter to represent the unknown, which was first taught in
Lesson 3.

T: (Write a x9 =18.) On your personal white board, write the value of a.

S: (Writea=2.)
T: (Write18 +9=__ .) Say the division sentence.
S: 18+9=2.

Continue with the following possible sequence: bx9=45,c¢x9=36,dx9=54,ex9=27,fx9=90,
gx9=81,andhx9=72.

Concept Development (35 minutes)

Materials: (S) Personal white board

Problem 1: Interpret the unknown in multiplication.

Write or project the following problem: Ada buys 9 packs of
highlighters with 4 in each pack. After giving 1 highlighter to
each classmate, she has 17 left. How many highlighters does
Ada give away?

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

T: Model the problem. Then, tell your partner the steps Sidenta o Iinslabo el d el ere]

you'll follow to solve it. and others may not identify a strategy
S:  (Model.) First, you have to find out how many for solving 9 x 4 = 36, instead saying,

highlighters Ada has. = After that, subtract 17 from “It's easy! | just knew it.” Challenge

the total to see how many she gives away. students to articulate strategies that

work so well they seem automatic.
Ask, “Did you count by fours? Did you
switch the factors and calculate 4 x 9

T: Write and solve an equation to find the total number
of highlighters. Use h to represent the unknown.

(Allow students time to finish their work.) instead? Did you use a pattern to
T: What equation did you use? solve? If so, what pattern?”
S: 9x4=h,
EUREKA Lesson 15: Interpret the unknown in multiplication and division to model and solve ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

T: Talk to your partner. What strategy for solving nines facts did you use?
S: (Discuss.)
T:  What is the value of h?
S: Thevalue of his 36. 1 highlighters
T: How many highlighters does Ada have at the start? 4
S: 36 highlighters. m’, \ l l k \ l
T: Isthe problem complete yet? \/\q;;m\p
S: No, we have to find how many highlighters Ada gives away. e il \,\\3\\\13\'&%5
T: Solve the second step of the problem using the letter g to
represent the unknown. x4 =h
S:  (Write 36 —17 = g and solve.) h=30
T:  What is the value of g? 26-1T=9
S: Thevalue of gis 19. g= 19
T: How many highlighters does Ada give away?
S:  Ada gives away 19 highlighters.
T: Can we tell how many classmates Ada has? How do you know?
S: Ada has 19 classmates! | know because she gave 1 highlighter to each classmate, and she gave away

19 highlighters.

Problem 2: Interpret the unknown in division.

Write the following problem: Eliza finds a bag of 72 marbles

and runs to share them with 8 of her friends. She’s so excited NOTES ON
that she drops the bag and loses 18 marbles. How many MULTIPLE MEANS
marbles will Eliza and each of her friends get? OF ACTION AND
T:  What should we do first, subtract or divide? Why? EXPRESSION:
S:  We should subtract. = Subtract because we need to Some students may mistakenly
find out how many marbles Eliza has left after she loses interpret the divisor to be 8 rather

than 9. Use this example to highlight
the advantages of carefully reading

word problems and drawing a picture
to solve. Guide students to underline

some.

T: Write an equation to solve for the first unknown.
Use m to represent the number of marbles Eliza has.

S: (Solve72-18=m.) Eliza and each of her friends in the
T:  What is the value of m? final q.uestlon before attempting an
equation.

S: 54

T: So, how many marbles does Eliza have to give away?

S: 54 marbles!

T: Is our work on this problem finished?

S:  No! Now we have to find out how many marbles each friend gets!

T: Draw a model that represents how many marbles each friend gets.
EUREKA Lesson 15: Interpret the unknown in multiplication and division to model and solve ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

(After finishing.) How many units are in your model? 72-18:Mm
9 units. mz= 54
What part of the problem tells you that your model needs 9 units?

DA

Where it says, “Eliza and each of her friends.” She has 8 friends,
and8+1=9.

T: Write an equation to solve for the second unknown. Use g to
represent the number of marbles each friend gets.

S: (Solve54+9=g.)
T: How many marbles does each friend get? How do you know? =

S:  Each friend gets 6 marbles. = 6 marbles because the value of Each friend 9ets b rbiEs
g is 6, and g represents the number of marbles each friend gets.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes.

For some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Interpret the unknown in multiplication and division to model and solve problems.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

InVlte Students tO reVIEW thEIr solutlons for the Problem NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for

Write an equation, and use a letter to represent the unknown for Problems 1-6.
misconceptions or misunderstandings that can be 5 s Pason U 2 f e Brandchiden 5. Sh gve ot o 526, Hov many randden docs
addressed in the Debrief. Guide studentsin a

conversation to debrief the Problem Set and process the m 36- 79

974
lesson. $ 3, Mrs. Darson las 4 3mn&ch;.'drm.

Name Gl L . Date

Any combination of the questions below may be used to - ,
iva pours 27 liters of water equally into 9 containers. How many liters of water are in each container?
lead the discussion. c

A1:9=cC
= |nyour model for Problem 1, is the unknown the c=3
number of units or the size of each unit? There are 3 liters in

. AL each Container.

= |n Problem 3, how did you show what letter you :

used to represent the unknown and what it stood

fOI’? 3. Derek cuts 7 pieces of wire. Each piece is 9 meters long. What is the total length of the 7 pieces?
= How did you solve the large division fact in Txd=w

Problem 4? ﬂ“l‘l‘ w= b3 ‘

—————— “the sotal  length of 7 Pl{C”

=  What longer equation, including parentheses, can W of wire is (3 meters.

be used to solve Problem 6?

ﬂ.IARTE"II(A model and mucengageny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

qug="72
louys 72 evasers.
Tamen j 7&_35;3 ,%:5’1
3 =37 -35
3| b goe 57
f_—-—
aa SOrs.
N2 eyasers Y BT e
Ao “engage™ o
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Lesson 15

=

-

Y

. Aunt Deena and Uncke Chris share the cost of a limousine ride with their 7 friends. The ride cast a total

. There are B erasers in a set. Damon buys 9 sets. After giving some erasers away, Damon has 35 erasers

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

of $63. If everyone shares the cost equally, how much does each person pay?

Aunt Deena + UWncle Claris + T fromds is 9

LI et
843

Each person pays 87,

Cara bought 9 packs of beads. There are 10 beads in each pack. She always uses 30 beads to make each
necklace. How many necklaces can she make if she uses all the beads?

A xip=90
She buys 10 beads.

Cam Clin wadke
ﬂuuuuﬂﬂ © 2 ek laces.
'—-—-'—-r-—--—-

| nelace | hecklare | necelace

Reft. How many erasers did he give away?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Pattern Sheet

Multiply.

9 x 1= 9 x 2 = 9 x 3 = 9 x 4 =
9 x 5 = 9 x 6 = 9 x 7 = 9 x 8 =
9 x 9 = 9 x 10 = 9 x 5 = 9 x 6 =
9 x 5 = 9 x 7 = 9 x 5 = 9 x 8 =
9 x 5 = 9 x 9 = 9 x 5 = 9 x 10 =
9 x 6 = 9 x 5 = 9 x 6 = 9 x 7 =
9 x 6 = 9 x 8 = 9 x 6 = 9 x 9 =
9 x 6 = 9 x 7 = 9 x 6 = 9 x 7 =
9 x 8 = 9 x 7 = 9 x 9 = 9 x 7 =
9 x 8 = 9 x 6 = 9 x 8 = 9 x 7 =
9 x 8 = 9 x 9 = 9 x 9 = 9 x 6 =
9 x 9 = 9 x 7 = 9 x 9 = 9 x 8 =
9 x 9 = 9 x 8 = 9 x 6 = 9 x 9 =
9 x 7 = 9 x 9 = 9 x 6 = 9 x 8 =
9 x 9 = 9 x 7 = 9 x 6 = 9 x 8 =

multiply by 9 (6-10)

EUREKA Lesson 15: Interpret the unknown in multiplication and division to model and solve ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

Name Date

Write an equation, and use a letter to represent the unknown for Problems 1-6.

1. Mrs. Parson gave each of her grandchildren $9. She gave a total of $36. How many grandchildren does

Mrs. Parson have?

2. Shiva pours 27 liters of water equally into 9 containers. How many liters of water are in each container?

3. Derek cuts 7 pieces of wire. Each piece is 9 meters long. What is the total length of the 7 pieces?

E REKA Lesson 15: Interpret the unknown in multiplication and division to model and solve n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

4. Aunt Deena and Uncle Chris share the cost of a limousine ride with their 7 friends. The ride cost a total
of $63. If everyone shares the cost equally, how much does each person pay?

5. Cara bought 9 packs of beads. There are 10 beads in each pack. She always uses 30 beads to make each
necklace. How many necklaces can she make if she uses all the beads?

6. There are 8 erasers in a set. Damon buys 9 sets. After giving some erasers away, Damon has 35 erasers
left. How many erasers did he give away?

Lesson 15: Interpret the unknown in multiplication and division to model and solve
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Exit Ticket

Name Date

Use a letter to represent the unknown.

1. Mrs. Aquino pours 36 liters of water equally into 9 containers. How much water is in each container?

2. Marlon buys 9 packs of hot dogs. There are 6 hot dogs in each pack. After the barbeque, 35 hot dogs are

left over. How many hot dogs were eaten?

Lesson 15: Interpret the unknown in multiplication and division to model and solve
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Name Date

1. The store clerk equally divides 36 apples among 9 baskets. Draw a tape diagram, and label the number of
apples in each basket as a. Write an equation, and solve for a.

2. Elijah gives each of his friends a pack of 9 almonds. He gives away a total of 45 almonds. How many
packs of almonds did he give away? Model using a letter to represent the unknown, and then solve.
3. Denice buys 7 movies. Each movie costs $9. What is the total cost of 7 movies? Use a letter to represent
the unknown. Solve.
EUREKA Lesson 15: Interpret the unknown in multiplication and division to model and solve ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

4. Mr. Doyle shares 1 roll of bulletin board paper equally with 8 teachers. The total length of the roll is
72 meters. How much bulletin board paper does each teacher get?

5. There are 9 pensin a pack. Ms. Ochoa buys 9 packs. After giving her students some pens, she has

27 pens left. How many pens did she give away?

6. Allen buys 9 packs of trading cards. There are 10 cards in each pack. He can trade 30 cards for a comic
book. How many comic books can he get if he trades all of his cards?

EUREKA Lesson 15: Interpret the unknown in multiplication and division to model and solve
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New York State Common Core

&1 Mathematics Curriculum

GRADE 3 e MODULE 3

Topic E
Analysis of Patterns and Problem
Solving Including Units of 0 and 1

3.0A.3,3.0A.7,3.0A.8,3.0A.9,3.0A.1,3.0A.2,3.0A 4, 3.0A.6

Focus Standards: 3.0A3 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.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. (This standard is limited to problems posed with whole numbers
and having whole-number answers; students should know how to perform operations
in the conventional order when there are no parentheses to specify a particular order,
i.e., Order of Operations.)

3.0A.9 Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that 4
times a number is always even, and explain why 4 times a number can be decomposed
into two equal addends.

Instructional Days: 3
Coherence -Links from: G2-M6 Foundations of Multiplication and Division
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and
10
-Links to: G3-M4 Multiplication and Area
G4-M3 Multi-Digit Multiplication and Division
G4-M7 Exploring Measurement with Multiplication

EUREKA Topic E: Analysis of Patterns and Problem Solving Including Units of 0 and 1 n
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic E m

In Lesson 16, students multiply and divide by 0 and 1. They use patterns to understand thatn x0 =0 and
show why the result of dividing a number by 0 is undefined but that dividing 0 by another number results in 0.
Lesson 17 synthesizes students’ knowledge of factors from 0 to 10 in an exploration of patterns using the
multiplication table. Students recognize the patterns of particular factors and make connections between
multiplication and division.

In Lesson 18, students apply the tools, representations, and concepts they have learned in order to solve two-
step word problems using all four operations. They call on rounding skills learned in Module 2 to estimate
solutions and use their estimations to assess the reasonableness of answers.

A Teaching Sequence Toward Mastery of Analysis of Patterns and Problem Solving Including

Units of 0 and 1

Objective 1: Reason about and explain arithmetic patterns using units of 0 and 1 as they relate to
multiplication and division.
(Lesson 16)

Objective 2: Identify patterns in multiplication and division facts using the multiplication table.
(Lesson 17)

Objective 3: Solve two-step word problems involving all four operations and assess the reasonableness
of solutions.
(Lesson 18)
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 16

Lesson 16

Objective: Reason about and explain arithmetic patterns using units
of 0 and 1 as they relate to multiplication and division.

Suggested Lesson Structure

B Fluency Practice (9 minutes)
Concept Development (41 minutes)

Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (9 minutes)

= Sprint: Multiply or Divide By 9 3.0A.7 (9 minutes)
Sprint: Multiply or Divide by 9 (9 minutes)
Materials: (S) Multiply or Divide By 9 Sprint

Note: This Sprint reviews Lessons 12—15, focusing on the

relationship between multiplication and division using
units of 9.

Concept Development (41 minutes)

Materials: (S) Personal white board

Problem 1: Multiply and divide using units of 1.

T: Draw three large circles on your personal white board.

Draw an equal number of dots in each circle. You can
draw between 2 and 10 dots in each circle.
You choose! How many groups are there?

S: 3.
Write a multiplication equation to represent your
picture. Read your equation to a partner.
Erase one of the circles. How many groups now?
S: 2.

EUREKA Lesson 16: Reason about and explain arithmetic patterns using units
MATH of 0 and 1 as they relate to multiplication and division.
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NOTES ON
STANDARDS
ALIGNMENT:

The last six problems on the Sprint
extend beyond Grade 3 multiplication
and division standards because
students who have mastered their
times tables are likely to otherwise go
unchallenged during this activity.

By extending to products above 90 and
guotients above 10, strong students
are provided the stimulus to stretch
their conceptual understanding, which
may keep them engaged and
invigorated to improve on Sprint B.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

One group is often challenging for
students to represent because they
tend to interpret it as the number in
the set. The opening activity starts
with 3 groups and works back to

1 group to avoid this misconception.
Stay alert to it while circulating, and
support students with their work in
Problem 1.
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NYS COMMON CORE MATHEMATICS CURRICULUM

T:
S:

Write a multiplication equation to represent your
picture. Read your equation to a partner.

Erase one of the circles. How many groups now?
1.

Write a multiplication equation to represent your
picture. Read your equation to me. (Call on students
to read equations and record.)

Rewrite your equation. Let n equal the number of dots
in each group. What is 1 times n dots?

It's n because the number of dots in each group is the
same as the total number of dots.

What is 1 times a number equal to?
That number!

Write the related division fact for your multiplication
equation. Read it at my signal. (Signal.)

n+1l=n.
Use your picture to discuss with a partner. Why is our division
equation true?

It shows the total number of dots, n, divided into 1 group.
That equals n counters in each group.

What is a number divided by 1?
That number!

Repeat this process, drawing n circles with 3 dots in each circle.
Students erase 1 dot from each circle and write multiplication equations
to represent their pictures until they are left with n circles and 1 dot in
each circle. This demonstratesnx1l=nandn+n-=1.

T: What patterns did we discover for multiplying and dividing by
units of 1?
S:  Any number times 1 equals that number, any number divided X h=Nn
by 1 equals that number, and any number divided by itself .
equals 1. N~ ': N
Problem 2: Multiply and divide using units of 0.
T: (Write 4 x 0 = b on the board.) What does this equation
represent? Hyp=b
S: Four groups of 0. OOOO
Draw a picture of the equation using circles to show the groups
and dots to show the number in each group. (Allow students b=0
time to draw.) How many dots did you draw in each group?
S:  Zero!
ﬂ’A'!iF'.IKA 0 and o8 they reate 15 multiplcation and dhigon. engage ny
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Lesson 16

English language learners and others
may benefit from a scaffolded review
of unknowns represented as letters.
Start with a frame using blanks
(__x1=__),then question marks
(?x1=7),thenanumberx1=a
number, and finally, n x 1 =n.

glele
Ax 4=(3
HE

AxY =g

lvY=H
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A I

There are a total of 0 dots, so 4 times 0 equals?
Zero!

What is the value of b in the equation?

b equals 0.

Continue with the following possible suggestions: 7 x0, 6 x0, and 0 x 0.

T: What pattern did you notice?

S:  Any number times 0 equals 0.

T: Write that equation using n to represent a number. A X 0:0

S: nx0=0. 0in=0

T: Write the related division equation on your board. 01" O

S: 0+n=0. mo@ O

T: What does this equation represent?

S:  Zero divided by a number equals 0.

T: Let’s choose a value for n and see if we get a true equation. Rewrite the equation, letting n equal 7.
(After students write 0 + 7 =0.) What does this equation represent?

S:  Zero things divided into 7 groups equals 0.

T: Draw a picture of the equation using circles to show the groups and dots to show the number in
each group. (Allow students time to draw.) How many dots did you draw in each group?

S: Zero!

T: Zero divided by 7 equals?

S:  Zero!

T: Rewrite the equation to show 7 things divided into O groups equals n. \

S: (Write7+0=n.) q TO:h

[ T: Whatis the related multiplication fact? -

s: 0xn=7. OXN=

T:  What does this equation represent?

S:  Zero times a number equals 7.

T: Talk with your partner; is this possible?

S:  No, because any number times 0 equals 0, not 7.

T: There’s no value for n that would make a true multiplication sentence, and the same is true for the

MP.7 division equation.

T: Let’s look at a special case of dividing by 0. Write 0 + 0 =n on your board. What is the related
multiplication fact?

S: 0xn=0. 070=h

T: What does this equation represent? OX N = O

S:  Zero times a number equals 0. = alf\kl number

T: Talk with a partner; what is the value of n?

S:  Any number! = n can be any number because when you multiply any number times 0, it equals 0.

EUREXA s ot ey rete cambcaton o, engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

T: ncouldbe3, 2,5, 6, orany other number. n can be any number in the multiplication equation, and
the same is true for the division equation. Work with your partner to try a few different numbers in

the multiplication and division equations.
b7 (Plug in a variety of values.)
i What do you notice?

Lots of numbers work!

L A

Right, there isn’t one single value for n in this case. Talk with a partner about what patterns you
L discovered for dividing by 0.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes.

For some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

Student Debrief (10 minutes)

wme_Gi0QL oate
Lesson Objective: Reason about and explain arithmetic o Comeiets
patterns using units of 0 and 1 as they relate to o lon1ss 5.0 720 cox{ g PR
multiplication and division. c0ss= 0 1.5 wome el 3 s

2. Match each equation with its solution.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

What pattern do you notice?

= Discuss with a partner, what patterns for The projucts grow by | each Yime, Also, the produce is Hhe
L A Same as ¢ factpr Hats hot | Any number x |7 Hat Yumber,
multiplying and dividing by 0 and 1 helped you
ggion engage™
solve Problem 17?

= What pattern for multiplying by 1 does Problem 3 represent?

= Which problems show that we can’t define a single specific value when we divide by 0? Explain your
answer to a partner.

=  How are multiplying by 1 and multiplying units of 1 similar to adding 0 to a number?

m = How can the patterns for multiplying and dividing by 1 or multiplying and dividing 0 by a number
help you solve equations with larger factors (e.g., 346 x 1 = b)?

EUREKA Lesson 16: Reason about and explain arithmetic patterns using units ny
MATH of 0 and 1 as they relate to multiplication and division. e I Igage
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

Lesson 16

S COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem et [EEEQ

IS

. Josie says that any number divided by 1 equals that number.
a. Write a division equation using n to represent Josie's statement.
N=1=n

b. Use your equation from Part (a). Let n=6. Write a new equation and draw a picture to show that
your equation is true.

6=1=6

¢ Write the related multiplication equation that you can use to check your division equation.

1x6= ¢

n

Matt explains what he learned about dividing with zero to his little sister.
a. What might Matt tell his sister about solving 0+ 9? Explain your answer.

He will fell her +hat it equals © because O divided By
any number equals o,

b. What might Matt tell his sister about solving 8 + 0?7 Explain your answer.
If you +hink about the related multiplication fact, +here
is no number Hhat makes it 4rue, gnd that’s the same
for 4he division Lack

c. What might Matt tell his sister about solving 0 + 0? Explain your answer.

The answer could be any number! So You aanit really
know what the answer is,

[0t SQMMON | tesnse i 1 ny
CORE e o v engage 3641

L T p———
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A

Multiply or divide by 9

Lesson 16 Sprint

Number Correct:

1. 2x9= 23. _ x9=90
2. 3x9= 24. _ x9=18
3. 4x9= 25. _ x9=27
4. 5x9= 26. 90+9=

5. 1x9= 27. 45+9=

6. 18+9= 28. 9+9=

7. 27 +9= 29. 18+9=

8. 45+9= 30. 27+9=

9. 9:9= 31. _ x9=54
10. 36+9= 32. _ x9=63
11. 6x9-= 33. _ x9=81
12. 7x9= 34. _ x9=72
13. 8x9= 35. 63+9=
14. 9x9= 36. 81+9=
15. 10x9 = 37. 54+9=
16. 72+9= 38. 72+9=
17. 63+9= 39. 11x9=
18. 81+9= 40. 99+9=
19. 54+9= 41. 12x9=
20. 90+9= 42. 108 +9 =
21. _ x9=45 43, 14%x9 =
22. _ x9=9 44, 126 +9 =
RUREKA e DDSTOIUINSEDTIET engage™
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B

Lesson 16 Sprint

Number Correct:

Improvement:
Multiply or divide by 9
1. 1x9= 23. _ x9=18
2. 2x9= 24. _ x9=90
3. 3x9= 25. _ x9=27
4. 4x9= 26. 18+ 9=
5. 5x9= 27. 9:9=
6. 27+9= 28. 90+9=
7. 18+9-= 29. 45+9 =
8. 36+9= 30. 27 +9=
9. 9:9= 31. _ x9=27
10. 45+9= 32. _ x9=36
11. 10x9= 33. _ x9=81
12. 6x9= 34. _ x9=63
13. 7x9= 35. 72+9=
14. 8x9= 36. 81+9=
15. 9x9= 37. 54+9=
16. 63+9= 38. 63+9=
17. 54+9= 39. 11x9=
18. 72+9= 40. 99+9=
19. 90+9= 41. 12x9=
20. 81+9= 42. 108 +9 =
21. __x9=9 43. 13x9=
22. _ x9=45 44, 117+9=
RUREKA e RIANDIIIREEDTIET engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 PrOblem Set

Name Date

1. Complete.
a x1=6 b +7=0 c. 8x =8 d 9= =9
e. 0+5= f x0=0 g. 4+ =1 h x1=3

2. Match each equation with its solution.

3. Letnbeanumber. Complete the blanks below with the products.

OO UOOOUOE .0
SICACACACACACACACINNG

What pattern do you notice?

EUREKA Lesson 16: Reason about and explain arithmetic patterns using units ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 PrOblem Set

4. Josie says that any number divided by 1 equals that number.

a. Write a division equation using n to represent Josie’s statement.

b. Use your equation from Part (a). Let n=6. Write a new equation, and draw a picture to show that
your equation is true.

c. Write the related multiplication equation that you can use to check your division equation.

5. Matt explains what he learned about dividing with zero to his little sister.

a. What might Matt tell his sister about solving 0 + 9? Explain your answer.

b. What might Matt tell his sister about solving 8 + 0? Explain your answer.

c. What might Matt tell his sister about solving 0 + 0? Explain your answer.

EUREKA Lesson 16: Reason about and explain arithmetic patterns using units ny
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Date

Name

1. Complete.
a x1
d. 5x

2.

EUREKA
MATH
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Lesson 16 Exit Ticket

Luis divides 8 by 0 and says it equals 0. Is he correct? Explain why or why not.

Reason about and explain arithmetic patterns using units
of 0 and 1 as they relate to multiplication and division.
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Name

1. Complete.
a. 4x1=
e. bx

2. Match each equation with its solution.

-
-

-
-

O9x1l=w \

wxl=6 \

7+w=1
I1xw=8
w+8=0

EUREKA
MATH
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Lesson 16 Homework

Date

d +5=0
h. 7x =0
. 9+ =1

A A A A A A

Reason about and explain arithmetic patterns using units
of 0 and 1 as they relate to multiplication and division.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

3. Letc=8. Determine whether the equations are true or false. The first one has been done for you.

a. cx0=8 False
b. O0xc=0
c. cx1=8
d. 1xc=8
e. 0+c=8
f. 8+c=1
g. 0+c=0
h. ¢c+0=8

4. Rajan says that any number multiplied by 1 equals that number.

a. Write a multiplication equation using n to represent Rajan’s statement.

b. Using your equation from Part (a), let n = 5, and draw a picture to show that the new equation is true.

EUREKA Lesson 16: Reason about and explain arithmetic patterns using units ny
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Lesson 17

Objective: Identify patterns in multiplication and division facts using the
multiplication table.

Suggested Lesson Structure

Bl Fluency Practice (11 minutes)

[ Application Problem (5 minutes)
Concept Development (34 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Multiply By 10 3.NBT.3 (3 minutes)
= Multiply or Divide 3.0A.7 (4 minutes)
= Complete the Number Sentence 3.0A.5 (4 minutes)

Multiply with 10 (3 minutes)

Note: This fluency activity anticipates Lesson 19, which involves multiplying by multiples of 10 using the place
value chart.

T: [Ill say a fact. You say the whole equation. 10 x 1.
S: 10x1=10.

Continue with the following possible sequence: 10x 2,10 x 3,10 x 8, and 10 x 5.

T: [Ill say a product that is a multiple of 10. You say the multiplication fact starting with 10. 20.
S: 10x2=20.

Continue with the following possible sequence: 30, 40, 90, 50, and 10.

Multiply or Divide (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews multiplication and division facts within 100.

T: (Write6x1= .) Say the multiplication sentence.

S: 6x1=6.
EUREKA Lesson 17: Identify patterns in multiplication and division facts using the n
MATH" multiplication table. engage y
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Continue with the following possible sequence: 6 x 2 and 6 x 3.

T: Onyour personal white board, show the answer to 6 x 7. If you need to, skip-count.
S: (Write 42.)

Continue with the following possible sequence, asking students to write answers to the harder problems on
their personal white boards, while asking them to orally answer the easier problems: 30+ 6, 24 + 6, 60 + 6,
54+6,7x1,7%x2,7x3,7%x8,35+7,28+7,70+7,63+7,49+7,8x1,8%x2,8x%x3,8%x9,40+8,48+8,32
+8,80+8,64+8,9%x1,9%x2,9%3,9%8,45+9,36+9,54+9,90+9,81+9,and 63 +9.

Complete the Number Sentence (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews multiplication and division using units of 0 and 1.

T: (Write___ x1=6.) Onyour personal white board, complete the equation.
S: (Write6x1=6.)

Continue with the following possible sequence: =~ x1=7,9x  =9,8x_ =8,7+ =7,9+ =9,
7+__=1,9+__=1,8x_ =0,6x__=0,0+7=_,0+9=_,_ +8=0,_ +6=0,_ x1=8,7x__ =7,
6+ =6,9x__ =0,6+_=1,0+6=_, +9=0,and9+__ =1.

Application Problem (5 minutes)

Henry’s garden has 9 rows of squash plants. Each row has 8 squash plants. There is also 1 row with
8 watermelon plants. How many squash and watermelon plants does Henry have in all?

00000000 .
00000000 '7:“'8'8‘0

50000000 "
gg%g%%oog qxgz'w- l-\fV\V‘-{ has g0 Slf’udtawu
©0000000 and wa.\-ekgntloh P

0 0o . t .
85900000 . Wis garden

00000000 .
LAXKLXKET \x8:%

Note: This problem reviews multiplying by units of 9 and 1. Depending on how students choose to solve the
problem, it can be used to review multiplying with units of 10 (e.g., 10 x 8). Be sure to discuss the various
strategies that can be used to solve this problem.
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Concept Development (34 minutes)

Materials: (S) Personal white board, Problem Set, orange crayon

Problems 1(a) and 1(b)

. . Completed Table from Problem 1:
T: Write the products to complete the table in Problem

1%1 [2x1  [3x1 |4x1 - |5x1 |[6x1  [7x1 |8kl

1. Then, color all the squares that have even I p203 Y15 [T ]8:
1x2 2x2 Ix2[AxE 1| 5x2 6x2 T£2 - | Bx2
products orange. b LT AR - 5 T T i e A
T: Let’s look at the first orange square in the table. “3’ ”‘6’ : hﬁ; ‘[‘7’_ Sr"é f’i"g_: ?23r Sl
Write the multiplication equation on your board for Txd [ 224 [ 3%4=| x4 |54 _| 6%4 7| 7xd 874
the product in this square. (Students write.) Are '11"5 fs' Sl _:"': - = ;2;* i 8'352
the factors 2 and 1 odd or even? 5 |1o'|15 |'zo | 25 |30/ | 35 | 4o
S: 2isevenand 1isodd. B S oy o e R P B iz-ié '
Look at the orange square below this one. Write B v IO P P i B S
the multiplication equation on your board for the Tx8 278 [3x8 [4%8 [5%8 |6x8[7%8 |8%8 )
product in this square. (Students write.) Are the SR I, b o st WS ECH s

factors 2 and 2 odd or even?
S:  They’re both even!

T:  Work with a partner to continue to look at the NOTES ON
orange squares, and tell if the factors are odd or MULTIPLE MEANS
even. OF REPRESENTATION:

(Students finish working.) What did you notice

If possible and necessary, transcribe
about the factors of even products?

the rapid oral responses of learners

S: The factors are either both even or one is odd and who may otherwise work at a slower
one is even. pace. Use color to outline rows and

columns to help learners better discern

the content. If highlighting the column

of threes facts, for example, ask

T:  Work with a partner to find out what kinds of students to circle even products
factors are required to produce an odd product. (instead of coloring them orange).
(Students finish working.) What did you notice?

S:  Odd times odd equals odd!
Answer Problems 1(a) and 1(b) on the Problem Set.

T: (Write the following.) Even times even equals even.
Odd times even equals even.

Problems 1(c) and 1(d)
T: Compare the shaded columns and shaded rows. Which factors do they have in common?
S: 2,4,6,8.
T: Whatis5x4?
S: 20.
T: Whatis2x4?
S: 8.
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T: How do these 2 facts help you find 7 x 4? Talk to your partner and answer Problem 1(c) on the
Problem Set.

S: 20and 8is28. = 2 fours + 5 foursis 7 fours. = 2 plus 5is 7, so the products of these 2 facts can be
added together to get the product of 7 x 4. (Answer Problem 1(c) on the Problem Set.)

T: Isthe product of 7 and 16 on this table?

S: No!

T: Talk to a partner. How can we use this table and what we know to solve 7 X 16?

S:  10sevens and 6 sevens is 16 sevens, 70 + 42. = Doubling 8 sevens equals 56 + 56. = 9 sevens and
7 sevens, 63 + 49. - We can think of 16 as 8 + 8 and then the problemis (7 x 8) + (7 x 8). > We
could also add 4 sevens four times! 28 + 28 + 28 + 28.

T: Answer Problem 1(d).

Problem 2

T: Complete the chart in Problem 2 by writing the products for each equation. (Students finish
working.) Read the products to me.

S: 1,4,9, 16,25, 36.

T: If this chart continued, what would the next equation be?

S: 7x7=49.

T: And the next equation?

S: 8x8=64.

T: Draw arrays to match each of these equations in Problem 2. (Students finish working.) Now, record
the change in the number of squares from one array to the next.

T: (Allow students time to finish.) Discuss with a partner. What is the pattern in the number of squares
being added?

S: It's1,3,5,7,like that! = The increase in squares is the same as counting by the odd numbers, 1, 3,
5,7,9,11, 13, 15.

T: Answer Problem 2(b).

— T: What are the first 2 odd numbers when you start counting at 0?

S: land3.

T: What is their sum?

S: 4

T: Look at Problem 2. Four is the product of what?

VAN S: 2 x2.

T: The sum of the first 2 odd numbers is the same as the product of 2 x 2.

T:  What is the sum of the first 3 odd numbers?

S: 9.

T: Look at Problem 2. Nine is the product of what?

S: 3x3.

EUREKA Lesson 17: Identify patterns in multiplication and division facts using the

MATH" multiplication table. engage ny

© 2015 Great Minds. eureka-math.org @c) BY-NC-SA This work is licensed under a
G3-M3-TE-1.3.0-06.2015 Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

214



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

T: Use the table in Problem 2: What do you think is
the sum of the first 5 odd numbers? NYS COMMON CORE MATHEMATICS CURRICULUM Lessan 17 Problem set. [ELE]]
25 Name _(5ina Date
Check your work: Whatis1+3+5+7+ 9" g : -
1x1 2x1 3x1 4:E-1 5:51 GZ 7:(71 ﬂngl
| RZs| 3
S: 25- 1x2 2x2 3Ix2 4x2 5=2 Bx2 Tx2 8x2
204 | 6 |8 fio 1z it 16
Answer Problems 2(c) and 2(d). x5 (2w3 [3x3 |4n3 (5% [6x3 w3 |83

3 [ 6|9 |tz |15 |itgy 21 |24
1x4 |2x4 [3%4 |ax4 [5x4 |6x4 |7x4 |8Bxa4
Ylg (12 |6 |20 |24 2932
1x5 |2x5 [3x5 |4x5 [5x5 |6x5 |7x5 |8xS

Student Debrief (10 minutes) e ) KA Rl i

1x6 2x6 3x6 4%6 5x6 6x6 Ix6 8x6
6 |12 |18 (24 |30 36 | 42 |48
1x7 2x7 3x7 4x7 s5x7 6x7 Ix7 8x7
- M |21 |28 |35 | 42|49 |S¢
Lesson Objective: Identify patterns in multiplication and

. .. . B |16 |24 [32 |Ho (48 (56 | &4
division facts using the multiplication table.

Color all the squares with even products orange. Can an even product ever have an odd factor?

. .. . . . cau od imes n als
The Student Debrief is intended to invite reflection and fes.becavse dd inesieleneuale even.

active processing of the total lesson experience. o bevate odd progucts. only happen with 2 odd Factors.

Invite students to review their solutions for the Problem N taieshons Sl 220 ond 22928, Doy PorBo2E:
Set. They should check work by comparing answers with a N e L Y

partner before going over answers as a class. Look for i '6:‘75*:1“;;”‘“

misconceptions or misunderstandings that can be =2

addressed in the Debrief. Guide studentsin a COMMON | ol St st s usen s o ny
conversation to debrief the Problem Set and process the "f-?:im;:m i "“"tw_«ezlgaiem &

lesson.

Any combination of the questions below may be used to e 17 probiam . EED
lead the discussion. R

[ il
= Talk to a partner: How do the patterns you e
discovered in Problem 1 for odd and even s e L ]
products help you when multiplying? ] 25
*  What is the name of the strategy that you used to | — A T A TR =
solve Problem 1(c)? Explain to a partner how this . = | B \ﬁ ‘\PT o
strategy could be used to solve another fact that | | - g E~ Ky
isn’t on the chart, like 6 x 18. R i BT

=  Look at the arrays you drew for Problem 2. If you
drew an array for 7 x 7, how many little squares —
HASgivon | =
would you add to the array that you drew for o
6 x6? How do you know?

= In Problem 2(c), you proved that 9 x 9 is the sum of the first 9 odd numbers. Is 10 x 10 the sum of
the first 10 odd numbers? Where can you see the odd numbers on the two-colored multiplication
table? Can you state a rule that this pattern shows using n to represent a number? (Guide students

to see that n x n is the sum of the first n odd numbers. These types of problems are included in the
homework.)

engage™ e
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA Lesson 17: Identify patterns in multiplication and division facts using the

MATH" multiplication table.

Lesson 17

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set 15

. What pattern do you notice in the number of squares that are added to each new array?

The pattern is Skip—mun-ﬁ’nj b;f odd numbers.

d. Use the pattern you discovered in part b to prove this: 9x 9 is the sum of the first 9 odd numbers.
Firet 9 odd numbers: 1,3,5,7,9, 1,13, 15,11
Sum: v Z e g T e ga 1+ 1B B f

5% & &
To+1l = 8]

ation and diviion facts

[1/ SOMMON | wwomir e
: g the
CORE Date: wnns

LT T T T —
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Lesson 17 Problem Set

Name Date

1. Write the products into the squares as fast as you can.
1x1 2x1 3x1 4x1 5x1 6x1 7x1 8x1
1x2 2x2 3x2 4x2 5x2 6x2 7%x2 8x2
1x3 2x3 3x3 4x3 5x3 6x3 7%x3 8x3
1x4 2x4 3x4 4x4 5x4 6x4 7x4 8x4
1x5 2x5 3x5 4x5 5x5 6x5 7%x5 8x5
1x6 2x6 3x6 4%x6 5x6 6x6 7%x6 8x%x6
1x7 2x7 3x7 4x7 5x7 6x7 7x7 8x7
1x8 2x8 3x8 4x8 5x8 6x8 7x8 8x8

a. Color all the squares with even products orange. Can an even product ever have an odd factor?

b. Canan odd product ever have an even factor?

c. Everyone knows that 7 x4 = (5 x 4) + (2 x 4). Explain how this is shown in the table.

d. Use what you know to find the product of 7 x 16 or 8 sevens + 8 sevens.

EUREKA
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM

2. Inthe table, only the products on the diagonal are shown.

1x1
a. Label each product on the diagonal.
2x2
3x3
4x4

b. Draw an array to match each expression in the table below. Then, label 5x5

the number of squares you added to make each new array. The first

two arrays have been done for you.

6 x6
1x1 2x2 3x3 4x4 5x5 6x6

© 2015 Great Minds. eureka-math.org
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set

c. What pattern do you notice in the number of squares that are added to each new array?

d. Use the pattern you discovered in Part (b) to prove this: 9 x 9 is the sum of the first 9 odd numbers.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Exit Ticket

Name Date

1. Use what you know to find the product of 8 x 12 or 6 eights + 6 eights.

2. Luissays 3 x 233 = 626. Use what you learned about odd times odd to explain why Luis is wrong.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

Name Date

1. a. Write the products into the chart as fast as you can.

b. Color the rows and columns with even factors yellow.

c. What do you notice about the factors and products that are left unshaded?
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Lesson 17 Homework

d. Complete the chart by filling in each blank and writing an example for each rule.

Rule

Example

odd times odd equals

even times even equals

even times odd equals

e. Explainhow 7 x6 = (5 x 6) + (2 x 6) is shown in the table.

f. Use what you know to find the product of 4 x 16 or 8 fours + 8 fours.

2. Today in class, we found that n x n is the sum of the first n odd numbers. Use this pattern to find the
value of n for each equation below. The first is done for you.

a. 1+3+5=nxn

9=3x3

b. 1+43+5+7=nxn

EUREKA Lesson 17:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

c. 1+3+45+7+9+11=nxn

d. 1+3+5+7+9+11+13+15=nxn

e. 1+3+5+7+9+11+13+15+17+19=nxn
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

Lesson 18

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

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (35 minutes)
Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Sprint: Multiply and Divide with 1 and 0 3.0A.5 (8 minutes)
= Multiply with 10 3.NBT.3 (3 minutes)
= Group Counting 3.0A.1 (4 minutes)

Sprint: Multiply and Divide with 1 and 0 (8 minutes)

Materials: (S) Multiply and divide with 1 and 0 Sprint

Note: This Sprint reviews Lesson 16, which involves rules and properties when multiplying and dividing with
1andO.

Multiply with 10 (3 minutes)

Note: This fluency activity anticipates Lesson 19, which involves multiplying by multiples of 10 using the place
value chart.

T: [I'll say a fact. You say the whole equation. 10 x 1.
S: 10x1=10.

Continue with the following possible sequence: 10x2,10x3,10x9, and 10 x 7.

T: [I'll say a product that is a multiple of 10. You say the multiplication fact starting with 10. 20.
S: 10x2=20.

Continue with the following possible sequence: 30, 40, 80, and 60.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. These counts review
multiplication taught previously in the module. Direct students to count forward and backward, occasionally
changing the direction of the count:

= Sixes to 60

=  Sevensto 70

=  Eightsto 80

= Ninesto 90

Concept Development (35 minutes)

Materials: (S) Personal white board

Project the following word problem: Joe has $173 in the bank. He earns the same amount of money each
week for 7 weeks and puts this money in the bank. Now, Joe has $208 in the bank. How much money does
Joe earn each week?

T: Draw a model to show the total amount of money Joe has in the bank at the end of the 7 weeks.
At my signal, show me your personal white board. (Signal.)

T: Do we know the amount of money Joe puts in the bank?

S: No.
T: Label this unknown on your model using the
letter m for money. Then, write what m ﬁgﬁ‘é
represents. (Students write.) Write an 3
equation to show how to solve for m. W
S:  (Write $208 — $173 =m.) GE) e
T: Solve for m, and write its value on your m - ‘
model. W huwber  of dollars  Joe put In bank
S:  (Write m=$35.) -
: 3=
T: Is this answer reasonable? $9'0% IVB m
S:  Yes, because $173 + $35 equals $208, which % 555 0( cdch wieek
i i eapne
is the total amount Joe has in the bank. W= huwmloer of dollars
T: Did we answer the question in the problem?
, AR 225 = 7= W
S: No, we're trying to figure out how much
money he earns each week. we $5

T: Adjust your model to show what you know
about the amount of money Joe earns in 7 weeks.

S:  (Split $35 into 7 equal pieces.)

T: Label the unknown with the letter w to represent how much money Joe earns each week.
Then, write what w represents.
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NYS COMMON CORE MATHEMATICS CURRICULUM

(Label. Then, write what w represents.)
Write an equation on your board and solve for w.
(Write $35+ 7 = w; w = S5.)

“w 4 49

Discuss with a partner. Is it reasonable that Joe earns $5 a week?

Lesson 18

Yes, it makes sense because that’s how much | earn each week for my allowance! = It’s reasonable

because S5 a week for 7 weeks is $35 and that’s about $40. $173 is about $170 and $40 + $170 is

$210, which is close to $208.

T: It's important to make sure the answer makes sense for every part of the problem!

Problem Set (20 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 20 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students should solve these problems using
the RDW approach used for Application Problems.

Student Debrief (10 minutes)

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

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

Invite students to review their solutions for the Problem Set.
They should check work by comparing answers with a partner
before going over answers as a class. Look for misconceptions
or misunderstandings that can be addressed in the Debrief.
Guide students in a conversation to debrief the Problem Set and
process the lesson.

Any combination of the questions below may be used to lead
the discussion.

= In Problem 1, you found that Sasha gives Rose a piece
of yarn that is 27 centimeters long. Into how many
9-centimeter pieces can Rose cut this piece?

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

When completing the Problem Set,
students working above grade level
may enjoy an open-ended extension.
Offer students an option to choose one
of the models and equations from the
Problem Set to write their own word
problem.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Take advantage of the opportunity in
the Student Debrief to review personal
and class goals regarding problem
solving. Guide students to identify
their strengths and weaknesses as
problem solvers. Construct new goals
for future work.

= In Problem 2, did Julio spend more time on his spelling homework or his math homework?

How do you know?

=  How are Problems 3 and 4 similar? Discuss with a partner.

= |n Problem 5, if Cora weighs 5 pencils, what is the total weight for the pencils and the ruler? How do

you know?

= Discuss with a partner the importance of checking the reasonableness of your answer.

EUREKA Lesson 18:
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA Lesson 18: Solve two-step word problems involving all four operations and assess

M ATH the reasonableness of solutions.

© 2015 Great Minds. eureka-math.org
G3-M3-TE-1.3.0-06.2015

Lesson 18

NYS COMMON CORE MATHEMATICS CURRICULUM Lessan 18 Problem Set m

Name _(rina, Date

Directions: Use the RDW process far each problem. Explain why your answer is reasonable.

1. Rose has 6 pieces of yarn that are each 9 centimeters long. Sasha gives Rose.a piece of yarn. Now Rose
has a total of 81 centimeters of yarn. What is the length of the yarn that Sasha gives Rose?

a =
[ATelaralel )

2lem
I=number of cm Rose has
Cex9=r
r= 5¢
S = number of cm of yarn -
Sasha gives Rosé Sh + 27 50 + 30 < §o

P S My answer is reasonable because
= my estimate, $0cm, is close 4o

Sash 5=27 > Fl v,

~ Sasha gives Rose 2Tem of yarn

2. Julio spends 29 minutes deing his spelling homework. He then completes each math problem in 4

minutes. There are 7 math problems. How many minutes does Julio spend on his homework in all?

m
h
M= humber of minutes M 5 bl
o Y answer is reagonable.
spent on math homework berinne B mimite . 15 almost
Txt=m an hour and 29 and 28 are
m=2§ each about half an bour,
h = humber of minutes spert on Twio half hours equal an howr.
homework
29+ 28 =h
h= 59 Julio sperds 57 minutes on his
emework,
" | COMMON ‘ Lesson 18: M ny
! CORE - e s i engage —
[ — Dt
Y COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set. [EXER

3. Pearl buys 125 stickers. She gives 53 stickers to her little sister. Pearl then puts 9 stickers on each page of
her album. If she uses all of her remaining stickers, how many pages does Pearl put stickers on?

125 stickers P = nurcber of pages Pearl puts shekrs
——— on.
-%sﬁc&es__?___ 12+9= P
s p=8
S=number of stickers Pearl Pearl puts stickers on 8 pages.
has left. My answer 15 reasonable because
125-53= 5 9xg =12 and 12+53x 12+ 50+ (22
s=12 ard that is clese 10 125

4. Tanner's beaker had 45 milliliters of water in it at first. After each of his friends poured in 8 milliliters, the
beaker contained 93 milliliters. How many friends poured water into Tanner's beaker?

£ = humber of friends

[ 45at BLETR ugs % - £

= L poured 0
f ?;'m;ﬂermuiz P G fiiends poured wader Tnfo Tamnerls
q3-45=p beaker, .
p=ug My answer is reasonable because T koow

g¥6=48 and UEHYE & GOt H5=T5
and that 5 close 40 92,
5. Cora weighs 4 new, identical pencils and a ruler. The total weight of these items is 55 grams. She weighs
the ruler by itself and it weighs 19 grams. How much does each pencil weigh?

559 p=humber of grams each pencil weighs
e 3 +Y=p
P
(o LPIPLEY oab
W Eadh pencil welﬁ“s 9 qrams

W= humber of grams . -
W pencils v?&\'g . 41236 and 364197 35430 5
Yoy amswer 7c reasenable because
55-[‘132‘” I—’ checked iy worle with mulipliefto
Ve

and additon and qet =5
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NYS COMMON CORE MATHEMATICS CURRICULUM

A

Multiply and Divide with 1 and 0

Lesson 18 Sprint

Number Correct:

1. _ x1=2 23. 9+ =9
2. _ x1=3 24. 8x =8
3. _ x1=4 25. . x1=1
4. _x1=9 26. 0+3=__
5 8x__ =0 27. _ x1=7
6 9x__ =0 28. 6x =0
7 4x____ =0 29. 4x____ =4
8 5x_ =5 30. 0+8=__
9 6x___ =6 31. Ox____ =0
10. Ix___ =7 32. 1+1=_
11. 3x___ =3 33. _ x1=24
12. 0+1=__ 34. 17x =0
13. 0+2=__ 35. 32x =32
14. 0+3=__ 36. 0+19=_
15. 0+6=__ 37. 46x =0
16. 1x__ =1 38. 0+51=__
17. 4+ =4 39. 64x =64
18. 5+_ =5 40. _ x1=79
19. 6+ =6 41. 0+82=__
20. 8+ =8 42, _ x1=96
21. _ x1=5 43, 27x_ =27
22. 3x_____ =0 44. 43x =0
E/lI’ARI'EI-IKA O e ressonableneesofsoutons. o peretensend asses engagenv

© 2015 Great Minds. eureka-math.org
G3-M3-TE-1.3.0-06.2015

This work is licensed under a

(:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

228


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

B

Lesson 18 Sprint

Number Correct:

Improvement:

Multiply and Divide with 1 and 0

1. _ x1=3 23. 8+ =8
2. _ x1=4 24. Ix_ =7
3. _ x1=5 25. _ x1=1
4. _ x1=8 26. 0+5=__
5 7x____ =0 27. _ x1=9
6 8x___ =0 28. 5x__ =0
7 3x__ =0 29. 9x =9
8 4x__ =4 30. 0+6=___
9 5x =5 31. 1+1=_
10. 6x___ =6 32. O0x_ =0
11. 2x___ =2 33. _ x1=34
12. 0+2=__ 34. 16x =0
13. 0+3=__ 35. 31x =31
14. 0+4=___ 36. 0+18=__
15. 0+7=___ 37. 45x_ =0
16. 1x_ =1 38. 0+52=__
17. 3+ =3 39. 63x__ =63
18. 4+ =4 40. _ x1=78
19. 5:( =5 41. 0+81=__
20. 7+ =7 42, _ x1=97
21. _ x1=6 43, 26x =26
22. 4x =0 44, 42x =0
E/lI’ARI'EI-IKA O e ressonableneesofsoutons. o peretensend asses engage“V
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set

Name Date

Use the RDW process for each problem. Explain why your answer is reasonable.
1. Rose has 6 pieces of yarn that are each 9 centimeters long. Sasha gives Rose a piece of yarn. Now, Rose
has a total of 81 centimeters of yarn. What is the length of the yarn that Sasha gives Rose?

2. Julio spends 29 minutes doing his spelling homework. He then completes each math problem in

4 minutes. There are 7 math problems. How many minutes does Julio spend on his homework in all?

EUREKA Lesson 18: Solve two-step word problems involving all four operations and assess

MATH the reasonableness of solutions. engage ny ﬂ
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set

3. Pearl buys 125 stickers. She gives 53 stickers to her little sister. Pearl then puts 9 stickers on each page of

her album. If she uses all of her remaining stickers, on how many pages does Pearl put stickers?

4. Tanner’s beaker had 45 milliliters of water in it at first. After each of his friends poured in 8 milliliters, the
beaker contained 93 milliliters. How many friends poured water into Tanner’s beaker?

5. Cora weighs 4 new, identical pencils and a ruler. The total weight of these items is 55 grams. She weighs
the ruler by itself and it weighs 19 grams. How much does each pencil weigh?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Exit Ticket

Name Date

Use the RDW process to solve. Explain why your answer is reasonable.

On Saturday, Warren swims laps in the pool for 45 minutes. On Sunday, he runs 8 miles. It takes him
9 minutes to run each mile. How long does Warren spend exercising over the weekend?

EUREKA Lesson 18: Solve two-step word problems involving all four operations and assess
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Homework

Name Date

Use the RDW process for each problem. Explain why your answer is reasonable.

1. Mrs. Portillo’s cat weighs 6 kilograms. Her dog weighs 22 kilograms more than her cat. What is the total
weight of her cat and dog?
2. Darren spends 39 minutes studying for his science test. He then does 6 chores. Each chore takes him
3 minutes. How many minutes does Darren spend studying and doing chores?
3.

Mr. Abbot buys 8 boxes of granola bars for a party. Each box has 9 granola bars. After the party, there
are 39 bars left. How many bars were eaten during the party?

EUREKA Lesson 18: Solve two-step word problems involving all four operations and assess
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NYS COMMON CORE MATHEMATICS CURRICULUM

4.

Lesson 18 Homework

Leslie weighs her marbles in a jar, and the scale reads 474 grams. The empty jar weighs 439 grams.

Each marble weighs 5 grams. How many marbles are in the jar?

5. Sharon uses 72 centimeters of ribbon to wrap gifts. She uses 24 centimeters of her total ribbon to wrap a
big gift. She uses the remaining ribbon for 6 small gifts. How much ribbon will she use for each small gift

if she uses the same amount on each?

6. Six friends equally share the cost of a gift. They pay $90 and receive $42 in change. How much does each

friend pay?

EUREKA Lesson 18:
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ork State Common Core

Topic F

&l Mathematics Curriculum

GRADE 3 e MODULE 3

Multiplication of Single-Digit Factors
and Multiples of 10

3.0A.5,3.0A.8,3.0A.9, 3.NBT.3, 3.0A.1

Focus Standards: 3.0A5

3.0A.8

3.0A.9

3.NBT.3

Instructional Days: 3

Coherence -Links from: G2-M3
G2-M6
G3-M1

-Links to: G3-M4
G4-M3
G4-M7

Apply properties of operations as strategies to multiply and divide. (Students need not
use formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then

4 x 6 =24 is also known. (Commutative property of multiplication.) 3 x5 x 2 can be
found by 3 x5 =15, then 15 x2 =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
as8x(5+2)=(8x5)+(8x2)=40+ 16 =56. (Distributive property.)

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. (This standard is limited to problems posed with whole numbers
and having whole-number answers; students should know how to perform operations
in the conventional order when there are no parentheses to specify a particular order,
i.e., Order of Operations.)

Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that 4
times a number is always even, and explain why 4 times a number can be decomposed
into two equal addends.

Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80,
5 x 60) using strategies based on place value and properties of operations.

Place Value, Counting, and Comparison of Numbers to 1,000
Foundations of Multiplication and Division

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

Multiplication and Area

Multi-Digit Multiplication and Division

Exploring Measurement with Multiplication

EUREKA Topic:
MATH'
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic F

In Lesson 19, students initially use the place value chart to multiply by multiples of 10. To solve 2 x 40, for
example, they begin by modeling 2 x 4 in the ones place. Students relate this to multiplying 2 x 4 tens,
locating the same basic fact in the tens column. They see that when multiplied by 10, the digits in the
product shift one place value to the left. Complexities are addressed as regrouping becomes involved with
problems like 4 x 6, where the product has mixed units of tens and ones. However, the same principle
applies—the digits shift once to the left.

Lesson 20 carries students’ understanding from Lesson 19 to more abstract situations using a wider range of
multiples of 10. Students learn to model place value strategies using the associative property, for example,
2x30=2x(3x10)=(2x3)x10,and 4x60=4x (6 x10) =(4 x6) x 10. In Lesson 21, students apply
learning from Topic F to solving two-step word problems and multiplying single-digit factors and multiples of
10. They use the rounding skills learned in Module 2 to estimate and assess the reasonableness of their
solutions.

A Teaching Sequence Toward Mastery of Multiplication of Single-Digit Factors and Multiples of 10

Objective 1: Multiply by multiples of 10 using the place value chart.
(Lesson 19)

Objective 2: Use place value strategies and the associative property n x (m x 10) = (n x m) x 10 (where
n and m are less than 10) to multiply by multiples of 10.
(Lesson 20)

Objective 3: Solve two-step word problems involving multiplying single-digit factors and multiples

of 10.
(Lesson 21)

EUREKA Topic F: Multiplication of Single-Digit Factors and Multiples of 10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

Lesson 19
Objective: Multiply by multiples of 10 using the place value chart.

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (20 minutes)
[ Application Problem (15 minutes)
[l Student Debrief (10 minutes)
Total Time (60 minutes) S
TIMING:

The Application Problem comes after
the Concept Development in this
lesson. The 15 minutes allotted for the

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (4 minutes) Application Problem includes 5 minutes

- . . . for the Application Problem and
Multiply with 10 3.NBT.3 (3 minutes) 19 et b s o sl Gt

= Multiply by Different Units 3.NBT.3 (4 minutes)

= Exchange Place Value Disks 3.NBT.3 (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. These counts review the
multiplication taught previously in the module. Direct students to count forward and backward, occasionally
changing the direction of the count:

=  Sixes to 60

= Sevensto 70
=  Eightsto 80
= Ninesto 90

Multiply with 10 (3 minutes)

Note: This fluency activity prepares students for this lesson.

T: I'll say a multiplication problem. You say the whole equation. 10 x 1.
S: 10x1=10.

Continue with the following possible sequence: 10x 2, 10 x 3,10 x 8, and 10 x 6.

T: Il say a multiple of 10. You say the multiplication fact starting with 10. 20.
S: 10x2=20.

Continue with the following possible sequence: 30, 40, 90, 70, and 50.

EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart. ny
MATH engage
© 2015 Great Minds. eureka-math.org This work is licensed under a

@) BY-NC-SA | buti ; j i
G3-M3-TE-1.3.0-06.2015 I ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

237



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

Multiply by Different Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for this lesson.

T: (Write2x3=__.) Say the multiplication equation in unit form.

S:  2x3ones=6ones.

T: (Write2x3cats=___.) On your personal white board, write the multiplication equation.
Continue with the following possible sequence: 3 x4, 3 x4 dogs; 4 x5,4 x5 pencils; 5 x 6, 5 x 6 books;
6x7,6x7cars; 7x8,7 x8turtles; 8 x9, 8 x9 chairs; and 9 x 7, 9 x 7 flowers.

Exchange Place Value Disks (4 minutes)

Materials: (S) Place value disks

Note: This fluency activity prepares students for this lesson.

T: Make an array showing 3 by 2 ones. As a multiplication equation, say how many ones you have.
S: 3 x2ones=6ones.

Continue with the following possible sequence: 3 by 3 ones, 4 by 2 ones, and 5 by 2 ones.

-

10 ones can be exchanged for 1 of what unit?

1 ten.

Exchange 10 ones for 1 ten.

Make an array showing 4 by 5 ones.

Say how many ones you have as a multiplication equation.

4 x 5 ones = 20 ones.

Say the multiplication equation again; this time, say the answer in units of 10.
4 x5 ones = 2 tens.

e d0 4449

Exchange 20 ones for 2 tens.

NOTES ON
MULTIPLE MEANS

Concept Development (20 minutes)
OF ACTION AND

. . . EXPRESSION:
Materials: (T/S) Place value disks (S) Personal white board
During the Concept Development,
Problem 1: Multiply by multiples of 10 using place value disks. check for understanding as students
use concrete place value disks.
T: Use your disks to show 2 rows of 3 ones. Make sure students are distinguishing

between ones disks and tens disks.
Ask students to count out, “1 ten,

S:  (Model 2 x 3 ones array.)

T: (Write2x3 ones = ones.) Our array shows this 2 tens, 3 tens, etc.,” as they make their
equation, true? array. Alternatively, students may
S:  True. draw the disks.
EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:

S 49 A4 v A

U e B

How many ones do we have in total?

6 ones.

Say the multiplication equation in standard form.
2x3=6.

Use your disks to show 2 rows of 3 tens.

(Model 2 x 3 tens array.)
(Write 2 x 3 tens =

total?

6 tens.

What is the value of 6 tens?

60.

Say the multiplication equation in standard form.
2 x 30 = 60.

tens.) How many tens do we have in

Lesson 19

2 x 3 ones = 6 ones

2x3=6

2 x 3 tens =6 tens

Repeat the process with 3 x 4 ones and 3 x 4 tens; 2 x 6 ones and 2 x 6 tens.

Problem 2: Multiply by multiples of 10 using a place value chart.

T:

e

A B

(Project or draw the place value chart shown at right.)
Use the chart to write an equation in both unit form and

standard form.

(Write 2 x 5 ones =10 ones and 2 x 5 =10.)
How many ones do | have in total?

10 ones.

(Project or draw the place value chart shown at bottom
right.) Compare the two charts. What do you notice
about the number of dots?

The number of dots is exactly the same in both charts.
- The only thing that changes is where they are placed.
The dots moved over to the tens place.

Because we still have a total of ten dots, what change do
you think we will make in our equations?

The units will change from ones to tens.
Write your equations now.

(Write equations.)

Say the full equation in standard form.
2 times 50 equals 100.

Repeat the process with 3 x 6 ones and 3 x 6 tens.

2x30=60
tens ones
[ BN B I N J
o0 000
2x5o0nes = ones
2x5=
tens ones
[ BN BN I N J
[ 3N BN I N )
2x5tens = tens
2x50=

T: (Write80x6 = .) How would you use this strategy to solve a more complicated problem like
the one on the board?

S:  We can first think of the problem as 8 ones x 6, which is 48. We know that fact since we’ve been
practicing our sixes. = Then, all we have to do is move the answer over to the tens place, so it
becomes 48 tens. = So, the answer is 480.

EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 19

Repeat the process with 7 x 90 and 60 x 4 to give the students an opportunity to discuss the unit form

strategy with more complex problems.

Application Problem (15 minutes)

Mia has 152 beads. She uses some to make bracelets.
Now there are 80 beads. If she uses 8 beads for each bracelet,
how many bracelets does she make?

153

f—m 182 b number of brcelets
-%0 EX~ 3N
T e PeEb

b= 9

Mia makes 4 bmcelel—s-

Note: This problem reviews Lesson 18, which consisted of
solving two-step word problems involving more than one
operation.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students should solve these problems using
the RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Multiply by multiples of 10 using the place value chart.

The 15 minutes allotted for the
Application Problem includes 5 minutes
for the word problem and 10 minutes
for the Problem Set.

Instead of having them complete the
Problem Set, give English language
learners the option of writing a
response to either of the first two
Debrief questions. This chance to
reflect and prepare their response in
English may increase their confidence
and participation in the Student
Debrief.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

Any combination of the questions below may be used to lead the discussion.

=  How do the disks in Problem 1 show the strategy we learned today?

= What is the relationship between the charts in the left column and the charts in the right column in
Problem 2? How did the left column help you solve the problems in the right column?

=  How does knowing your multiplication facts help you easily multiply by multiples of 10?

EUREKA Lesson 19:
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NYS COMMON CORE MATHEMATICS CURRICULUM

=  Now that we know a strategy for multiplying with
multiples of 10, how would we use the same
process for multiplying with multiples of 100?
What would be the same? (The multiplication
facts.) What would change? (The units.)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be
read aloud to the students.

EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set
1 S
1. Use the disks to fill in the blanks in the equations.
a 1 a; 1 b. . ° e
' ' 0o
D@E 200
ax3omes=_1 & ones ax3tens=_1__tens
ax3=_1 axso-_120

2 2xdones=_B _ ones b. 2xatens=_8 tens
2xa=_@ 2xa0-_B0

tens ones

L N K R ]
¢ 3xsones=_ |5 ones d. 3xStens=_15  tens
3xs5=_15 3xs0-_ |50
EUREKA | Lesson 19: Multiply by multiples of 10 using the place value chart. ny
MATH | Date: 4/28/15 engage
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esss
e axsones=_g0 anes t axstens=_ 0 tens
axs=_20 axso=_A00

3. Fillin the blank to make the equation true.

a-r A - b Y4 tens=7tensx2
e B e o 29 wiestmens
e £=Gﬂx; . 320 axso
g8 7!40=& h soxg=_ OO

4. Abus can carry 40 passengers. How many passengers can 6 buses carry? Model with a tape diagram.

FRBERE e

ps R40

P b louses can can

= Hae mumber of passengers
4 b luses can cavry g Qo passeryers.

ﬂJAl.‘rE#A \ Lossan L :;;gﬂ;wmummew 10 using the g 3 engageny

engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

Name

Date

1. Use the disks to fill in the blanks in the equations.

a. (1 1 1 b.
OYTOIC
€ 1 Y
OYTOIC
4 x 3 ones = ones 4 x 3 tens = tens
4x3= 4x30=
2. Use the chart to complete the blanks in the equations.
tens ones tens ones
[ 3 I N J [ 3 BN X
[ 3N 3 BN J [ 3N I N )
a. 2x4ones= ohes b. 2x4tens= tens
2x4= 2x40=
tens ones tens ones
o0 000 [ 3N BN BN N J
[ 3N BN I N ) [ N BN I N )
o0 000 [ 3 3 M W J
c. 3x5o0nes= ones d. 3x5tens= tens
3x5= 3x50=
EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 19 Problem Set

tens ones tens ones
o0 000 o0 000
[ BN BN N N ) [ BN BN N N )
[ BN B I N J [ BN B I N J
o0 000 o0 000
e. 4x50nes= ones f. 4x5tens= tens
4x5-= 4 x50=
3. Fillin the blank to make the equation true.
a. =7x%x2 b. tens =7 tens x 2
c. =8x3 d. tens =8 tens x 3
e. =60x5 f. __~ =4x80
g. 7 x40 = h. 50x 8 =

4. Abus can carry 40 passengers. How many passengers can 6 buses carry? Model with a tape diagram.

EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Exit Ticket

Name Date

1. Use the chart to complete the blanks in the equations.

tens ones tens ones
00000 00000
00000 00000
00000 00000
00000 00000
00000 00000
00000 00000

6 x5 ones = ones 6 x5tens = tens
6x5= 6x50=

2. Asmall plane has 20 rows of seats. Each row has 4 seats.

a. Find the total number of seats on the plane.

b. How many seats are on 3 small planes?

EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart.

MATH engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

1. Use the disks to complete the blanks in the equations.

Lesson 19 Homework

Date

- Q@G ®®®
DOG ®© @ ®
DD G ®®®
3 x3ones= ones 3x3tens= tens

3x3= 30x3=
2. Use the chart to complete the blanks in the equations.
tens ones tens ones
[ 3N BN N N J [ 3N BN I N J
o000 o0 o0 000

a. 2x5ones= ones b. 2x5tens= tens
2x5= 2x50=
tens ones tens ones

[ BN BN I N J [ BN BN I N J
[ 2 I N W ) [ 3 N N N )
0000 [ 3 BN N N J
[ 2N I N N ) [ 2N I N N )
[ BN BN B W ) o000 o0

c. 5x5o0nes= ones d. 5x5tens= tens

5x5= 5x50=
EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

[ ———
[ ——
[ ——
[ —
[ ——
[ ——

4. Each classroom has 30 desks. What is the total number of desks in 8 classrooms? Model with a tape

diagram.
EUREKA Lesson 19: Multiply by multiples of 10 using the place value chart. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Lesson 20

Objective: Use place value strategies and the associative property
n x (m x 10) = (n x m) x 10 (where n and m are less than 10) to
multiply by multiples of 10.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by Different Units 3.NBT.3 (6 minutes)
= Write in the Parentheses 3.0A.7 (6 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. The counts in these lessons
review the multiplication taught previously in the module. Direct students to count forward and backward,
occasionally changing the direction of the count:

= Sixesto 60
=  Sevensto 70
=  Eightsto 80
=  Nines to 90
Multiply by Different Units (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 19.

T (Write2x3= .) Say the multiplication equation in unit form.
S: 2onesx3=6ones.
T: Sayitinstandard form.
S: 2x3=6.
EUREKA Lesson 20: Use place value strategies and the associative property ny
MATH nx(mx10) = (n xm) x 10 (where n and m are less than 10) to engage 247
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

T: (Write 2tensx 3= .) On your personal white board, write the multiplication equation in unit
form.

S:  (Write 2 tens x 3 = 6 tens.)
T: Below your equation, write a second multiplication equation in standard form.
S: (Write 20 x 3 =60.)

Continue with the following possible sequence: 4 x2,4tensx2,5x3,5x3tens, 6 x4, and 6 x4 tens.

T (Write7x6= .) Say the multiplication equation.
S: 7x6=42.
T (Write70x6 = .) Write the multiplication equation.

S: (Write 70 x 6 = 420.)

Continue with the following possible sequence: 8 x8,8 x80;9x8,90x8;6x6,60x6;8x7,8x70;4x9,
40x9;and 9 x 6,90 x 6.

Write in the Parentheses (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the use of parentheses and prepares students for today’s lesson.

T (Write4x5=2x2x5.) What's4x5?

4x5=2x2x5
S:  20.
T: Onyour personal white board, copy the equation. Then, underneath the 20=(2x2)x5

equation, write in parentheses and solve.
S: (Write4x5=2x2x5, Beneath it, write 20 = (2 x 2) x 5.)

Continue with the following possible sequence: 6 x4=6x2x2,6x6=6%x2%x3,4x7=2x%x2x7,
7x8=7x4x%x2,8x4=8%x2%x2,8x6=8%x3%x2,9%x6=9x3%x2,and9x8=9x4x2,

Application Problem (5 minutes) NOTES ON

MULTIPLE MEANS

Model 3 x 4 on a place value chart. Then, explain how the
OF ACTION AND

array can help you solve 30 x 4.

EXPRESSION:
This array shows Jones xif=1lones, Allow English language learners more
30475 just 3 tensx Y which is time to compose their explanation,
ual 4o 12 4ens, er 120, We can access to a math picture dictionary, an
move +he dets over to the fens place example of a well-written response,

o Show 4his, pecauge -the onl
thing Hhat -:ha.ujeg ic 4he unit,

and an opportunity to share their
response (perhaps during the Debrief).

Note: This problem reviews multiplying by multiples of 10 from Lesson 19. In today’s Concept
Development, students build on their understanding from Lesson 19 to multiply by multiples of 10 using
the associative property.

Lesson 20: Use place value strategies and the associative property
EMUARTEHKA nx(mx10) = (nxm) x 10 (where n and m are less than 10) to engage ny
multiply by multiples of 10.

© 2015 Great Minds. eureka-math.org This work is licensed under a

G3-M3-TE-1.3.0-06.2015 —G:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

248



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (30 minutes)

Materials: (S) Personal white board

T: (Write 40 x 2.) Ten times what number gives us a Allow students who are working above
product of 40? grade level more autonomy to
s. 4 experiment with the manner they use
’ ’ to solve, as well as with the numbers
T: Let'S rewrite our equation. (Write (10 X 4) X 2.) they choose. Example prompts are
Why do you think | put 10 x 4 in parentheses? given below:
S:  The parentheses show that, when you group those ®* Write a multiplication fact that you
numbers together and multiply, you get 40. think is best solved using the
- The parentheses remind us that we put 10 x 4 associative property.
where 40 used to be = Write another three-factor
’ multiplication equation with a
T: Let’s move the parentheses to change the way the product of 40. Compare the two
numbers are grouped. equations. What do you notice?
T: Onyour personal white board, use the parentheses to ® In the equation 10 x (4 x 2), what
group the numbers differently. would happen if you changed the
. factors inside the parentheses to
S: (Write 10 x (4 x 2).) numbers greater than 10?
T: Is this problem friendlier than 40 x 2?
S:  Oh,it’s just 10 x 8. That’s the same as 80. That was a little
easier than multiplying by 40. Image A
tens ones
Repeat the process with 20 x 3, 30 x 3, and 50 x 2. PP
T: (Project or draw Image A shown.) Use the chart to write a reonee
multiplication equation in unit form. Sx Gones= 15 ones
S:  (Write 3 x 6 ones = 18 ones.) .
T:  Now, | want to multiply 18 ones by ten. Watch as | show
this on the chart. | redraw dots into the tens place and
draw an arrow (draw arrow) to remind myself that they x16)s00e e
shift to the next unit. Let’s multiply our 3 groups of 6 ones segoe o tescas
by 10 ad s ® 8 @
N spove o
T: (Write (3 x6 ones)x 10 = .) What is the answer to (3 %G oneadx 10
18 ones x 10 in unit form? = 18onesxlo
= |8+4ens
S: 18 tens! = (g0
T: What is the value of 18 tens?
S: 180.
T: (Project or draw Image B, shown on the next page.) This time, | already moved 6 ones to make them
6 tens. Use the chart to write a multiplication equation in unit form.
S:  (Write 6 ones x 10 = 6 tens.)
T: Now, | want to multiply 6 tens by 3. How many rows do | need to add to show 3 rows of 6 tens?
S: 2rows.
EUREKA Lesson 20: Use place value strategies and the associative property ny
MATH nx(mx10) = (nxm) x 10 (where n and m are less than 10) to engage
multiply by multiples of 10.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 20

(Add 2 rows of 6 tens and write 3 x (6 x 10).) How does my array show this expression? Tell your

partner.

There are 3 rows of 6 tens. = Six tens is the same as
6 x 10. It has the parentheses around it because we
did that first on the chart. - Then, we multiplied the
6 x 10 by 3.

What is the answer to 3 x 6 tens in unit form?

Image B

tens ones

Xyeoroon e

Gones x 10z 6 tens

18 tens!
What is the value of 18 tens?
180.

Compare the equations (3 x 6 ones) x 10 and 3 x
(6 x 10). What do you notice about the factors we
used?

A I

S:  The factors are the same! 3, 6, and 10. The units are
different and so is the order of what you multiply first.

T: In both charts, we saw how multiplying the ten, even

at different times, made it easier to solve.

Repeat the process with (4 x 5) x 10 and 4 x (5 x 10).

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use place value strategies and the
associative property n x (m x 10) = (n x m) x 10 (where n
and m are less than 10) to multiply by multiples of 10.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a

tens

4

| anes

I n

xgie o0 o sm
"o oms s
L N N N )
s ss s 0

Sx{6xio)

= 3x ¢ tens
18 tens

| 8o

name _Ging

Date

1. Use the chart to complete the equations. Then solve. The first one has been done for you.

a |

tens

seese
x 1

sses
eses

a) (2x4)x10
= (B ones) =10

. 80

b} 2x(4x10)
=2x (4 tens)
-_80

tens ones

e eee
LR NN
ecssss
o (3x5)x10
=115 ones)x 10

- 150

AR |

€ 2002 e o A, e

Lesson Hame EXACTLY D wWarkshiset 8ock
6177

ssess
x 1

ss e
sesese
ssesse
d) 3x(5x10)
=3xS tens)
- 150

engage™

XK1

conversation to debrief the Problem Set and process the lesson.

Lesson 20:

EUREKA
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20
Any combination of the questions below may be used to lead the discussion
= |n Problem 1, which grouping is easier for you to
solve? Why?
n HOW do you See the movement of the 2. :La:eparemheses\'n(heequauonstuimd(herela(edfac(. Then solve. The first one has been done for
parentheses in the place value charts
in Problem 1? 2x20=2x(2x10) 2x30=2x(3x10)
=(2x2)x10 =(2x3)x10
= Share with a partner how you knew where to <410

draw parentheses for the equations in Problem 2.
= In Problem 3, how did Gabriella simplify the

problem?

= Why didn’t we need to have a hundreds column 3““?“;“"’ “5":‘5)““
. 3x3x 10 2x5x10
in our place value charts?

=  How is this new strategy helpful for finding
unknown, larger facts?

3. Gabriella solves 20 x 4 by thinking about 10 x 8. Explain her strategy.

. N . U= Gabriella breaks +he zox 4y
Exit Ticket (3 minutes) ZOXA=LIBXEIEH Toxant, Then o

o l0x 2x Y. Then she

= jox(2x4) moves the () over 4v ZxY,
. . = lox8 This makes +he problem

After the Student Debrief, instruct students to complete - 30 easter 4o Solve. Tnstead

. . . . . . of +hinking of +he problem as
the Exit Ticket. A review of their work will help with 20 xH, she can Solve L)ip

. . “+hinky easter {act,
assessing students’ understanding of the concepts that s el s

H 7 H Lesson 20: Use place value strategies and the

were presented in today’s lesson and plgnnlng more R SRyeon |~ EEREEEE n engage™ s
effectively for future lessons. The questions may be read ottt st s (T 2205 s ——

aloud to the students.

EUREKA Lesson 20: Use place value strategies and the associative property
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

Name Date

1. Use the chart to complete the equations. Then, solve. The first one has been done for you.

tens ones tens ones
[ BN 3 BN J
[ 3 I N J 'Y X X

x10/ XlO/

4 4

[ B BN N J Y X X
[ 2 BN N J o o0 e
a. (2x4)x10 b. 2x(4x10)
= (8 ones) x 10 =2 x (4 tens)
tens ones tens ones
[ 3N BN BN N J
T X X X ) o0 000
10, o000 0@ x107
rd 4
Y X X X ) [ X BN B N J
o0 000 [ 3 BN M N J
YT EE X o0 000
c. (3x5)x10 d. 3x(5x10)
=( ones ) x 10 =3 x( tens)
EUREKA Lesson 20: Use place value strategies and the associative property ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

2. Place parentheses in the equations to find the related fact. Then, solve. The first one has been done for

you.

2x20=2x (2% 10) 2x30=2x (3% 10)

(2x2)x10 (2x3)x10

4 x10

3x30=3x(3x10) 2x50=2x5x10

3x3x10 =2x5x10

3. Gabriella solves 20 x 4 by thinking about 10 x 8. Explain her strategy.

EUREKA Lesson 20: Use place value strategies and the associative property
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Exit Ticket

Name Date

1. Place parentheses in the equations to find the related fact. Then, solve.

a. 4x20=4x2x10 b. 3x30=3x3x10
=4x2x10 =3x3x10
= x 10 = x 10

2. Jamila solves 20 x 5 by thinking about 10 tens. Explain her strategy.

EUREKA Lesson 20: Use place value strategies and the associative property
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Lesson 20 Homework

Name Date
1. Use the chart to complete the equations. Then, solve.
tens ones tens ones
[ N BN N N J [ N BN N N J
[ N BN BN N J
x 10 x 10|
d d g
0000 [ 3N 3 N N J
[ 3N BN BN N J [ N BN N N J
a. (2x5)x10 b. 2x(5x10)
= (10 ones) x 10 =2 x (5 tens)
tens ones tens ones
0000
eooeoe® [ 3N N BN N J
Xlo/ooooo ><10/
Y| ooeee
[ 2N 3 N N J [ 3N I N N J
[ 3N 3 N N J [ N BN N N J
[ 3 N BN N J o 0000
o 0000 o 0000
c. (4x5)x10 d. 4x(5x10)
=( ones) x 10 =4 x ( tens)
Lesson 20: Use place value strategies and the associative property
EMUARTEHKA nx(mx10) = (nxm) x 10 (where n and m are less than 10) to engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

2. Solve. Place parentheses in (c) and (d) as needed to find the related fact.

a. 3x20=3x(2x10)

b. 3x30=3x(3x10)

=(3x2)x10 =(3x3)x10

6 x 10

c. 3x40=3x(4x10)
d. 3x50=3x5x%x10
3x4x10

3x5x10
x 10

x 10

3. Danny solves 5 x 20 by thinking about 10 x 10. Explain his strategy.

EUREKA Lesson 20: Use place value strategies and the associative property
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Lesson 21

Objective: Solve two-step word problems involving multiplying single-digit
factors and multiples of 10.

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (35 minutes)

[l Student Debrief (10 minutes)
NOTES ON
Total Time (60 minutes) STANDARDS
ALIGNMENT:
F|uency Practice (15 minutes) This lesson incorporates the use of

seconds in both the Concept
Development and Problem Set.
Although seconds are included in the

= Sprint: Multiply by Multiples of 10 3.NBT.3 (9 minutes)

= Group Counting 3.0A.1 (3 minutes) Grade 4 standard 4.MD.1, students are
. . familiar with them from Grade 3
= Write in the Parentheses 3.0A.7 (3 minutes) Module 2 Lesson 1. Inthis lesson. the
. . . . conversion between minutes and
Sprint: Multiply by Multiples of 10 (9 minutes) seconds is always provided when
needed.

Materials: (S) Multiply by Multiples of 10 Sprint
Note: This Sprint reviews Lesson 19, which involved multiplying single-digit numbers by multiples of 10.

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. These counts review
multiplication taught previously in the module. Direct students to count forward and backward, occasionally
changing the direction of the count:

=  Sixes to 60

=  Sevensto 70

=  Eightsto 80

= Ninesto 90

Write in the Parentheses (3 minutes) 2x40=2x4x10
Materials: (S) Personal white board 2x40=(2x4)x10
Note: This fluency activity reviews Lesson 20. 2x40=8x10

T: (Write2x40=2x4x10.) What's 2 x 40?

S:  80. 2x40=80

K A Lesson 21: Solve two-step word problems involving multiplying single-digit

EMUARTEH factors and multiples of 10. engage ny 257
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NYS COMMON CORE MATHEMATICS CURRICULUM

T:
S:

Lesson 21

On your personal white board, copy the number sentence. Then, write in parentheses and solve.

(Write as shown in the box.)

Continue with the following possible sequence: 3 x30=3x3x10and2x50=2 x5 x 10.

Concept Development (35 minutes)

Materials:

Place one card face down on each student’s desk. At the prompt of “Go!,” each student Template
solves his or her problem. Students then line up as a class, ordering their products from | ==

least to greatest. Instruct students to complete these tasks silently and quickly. Let

them know that they will be timed and that extra time will be added as a penalty if they

are too noisy.

T:

A I 4

A

It took you 4 minutes and 13 seconds to find the products and order them

from least to greatest. How do we find the total number of seconds it took

to complete this activity?

Add the total seconds in 4 minutes to 13 seconds. = We need

to know how many seconds are in 1 minute first.
There are 60 seconds in 1 minute. Draw and label a
tape diagram to show the total number of seconds in
4 minutes. Label the unknown as n. Then, check with
a partner.

(Draw and label. Then, check with a partner.)

Write an equation. Then, solve.

(Write 4 x 60 = n, n = 240.)

Discuss with a partner the strategy you used to solve
4 x 60.

(After discussion, call on some students to share.)

| thought of it as 4 x 6 tens, which equals 24 tens.
And, 24 tens is 240. = | thought of it as (4 x 6) x 10,
which is 24 x 10, which equals 240. - It’s like 24 tens
is 10 tens + 10 tens + 4 tens or 100 + 100 + 40 = 240.
Four minutes is equal to how many seconds?

240 seconds.

Whisper the next step to your partner.

Add 13 seconds to 240 seconds.

Add a unit of 13 to your diagram and label the total
number of seconds using t for the unknown.

Then, solve for t. How many seconds did it take you to
complete the activity?

253 seconds!

(T) Stopwatch, multiples of 10 multiplication cards (Template) (S) Personal white board

The time used in this problem,

4 minutes and 13 seconds, is an
arbitrary time used to demonstrate
how to solve this problem. Be sure to
use the actual time it takes the class to
complete the activity. Seconds are part
of the Grade 4 standard 4.MD.1.

n
Y te—

’Eéoiﬁo i{,o’isl

g

dxbo=n

h=24o

240413= %
te2o3

There are 253 seond g
in 4 minutes and 3 Sewonds,

EUREKA Lesson 21: Solve two-step word problems involving multiplying single-digit
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Project the following problems on the board and invite students to problem solve independently or in pairs
using the RDW process:

= Each day Andrea does 25 squats to warm up for
gymnastics practice and 15 squats to cool down after
practice. How many squats does she do in all when
she practices Monday through Friday?

MP.1
= Benny gets S5 a week for allowance. After saving his
money for 20 weeks, how much more does Benny Give English language learners and
need to buy a bike that costs $108? others practice reading aloud the word

. ) problems on the Problem Set.
= Genevieve makes 43 bracelets. She gives 13 bracelets To improve understanding, have

away as gifts and sells the rest for $4 each. How much students read the problems to their
L money does Genevieve make in all? partners and paraphrase what the
question asks them to find.

The above problems represent a variety of two-step word
problem types and provide varied practice for the students.

Problem Set (15 minutes)

Students should do their personal best to complete the Problem Set within the allotted 15 minutes. For some
classes, it may be appropriate to modify the assignment by specifying which problems they work on first.
Some problems do not specify a method for solving. Students should solve these problems using the RDW
approach used for Application Problems.

Student Debrief (10 minutes) SR PRI
. . . Name 7@){?\0\. Date
Lesson ObjeCtIve. SOlve tWO_Step Word prOblems Use the ROW process to solve each problem. Use a letter to represent the unknown.
inVOlVing multlplylng Slngle-d|g|t factors and multiples Of 1 '::gr;::;ﬂn;fnnd;\mlm\nute. Use a tape diagram to find the tatal number of secands in 5 minutes
10. e 5X60= 1
wlwlolwo]wo s~ - 200
The Student Debrief is intended to invite reflection and py :, ;‘;‘;*'*’5
active processing of the total lesson experience. There are 345 Seconds in 5 Minutes

and. 45 seconds.
2. Lupe saves $30 each month for 4 months. Daes she have enough money to buy the art supplies belaw?

Invite students to review their solutions for the Problem Explih why o why bt €h

. . b %430 2 Lupe does wot have
Set. They should check work by comparing answers with a i 8130 oney. She saved sf'—lo,h
partner before going over answers as a class. Look for bt she veeds 3. B¢
misconceptions or misunderstandings that can be prore.
addressed in the Debrief. Guide students in a ¥]42- ¥la0 - #42
conversation to debrief the Problem Set and process the

Art Supplies
$142

I 3. Brad receives 5 cents for each can or bottle he recycles. How many cents does Brad earn if he recycles 48
esson. cans and 32 bottles?

e 32
Any combination of the questions below may be used to e tegp ™

. . 4
lead the discussion p: 30 x 5¢  Brad earns 400 cents

* In Problem 2, how many more months will Lupe wmz ooy Fom veoycling.
need to save so she has enough to buy the art

. COMMON | Lesson21: ‘probisess invohing multplying singls g factors engage ny sra0
supplies? How do you know? CORE
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NYS COMMON CORE MATHEMATICS CURRICULUM

= In Problem 3, how many dollars does Brad earn?
(Consider prompting students by asking how
many cents are in 1 dollar.)

= Discuss the second step of Problem 4 with a
partner. How was this different than the other
problems? Explain how you could solve it with
multiplication.

= Explain the three unknowns you needed to find
to solve Problem 5.

= Explain to a partner how you solved Problem 6.
Explain how you could have used the multiplying
by 10 strategy to help solve this problem.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

EUREKA Lesson 21: Solve two-step word problems involving multiplying single-digit

MATH factors and multiples of 10.
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NYS COMMON CORE MATHEMATICS CURRICULU M Lesson 21 Problem Set
4. Abexof 10 markers weighs 105 grams. If the empty box weighs 15 grams, how much does each marker
weigh? 1059 90 g
jz 1053 - 159 f
5 : 90 3mms
I T g to:p

Bach wareer weighs 9 grams.

S. M. Perez buys 3 sets of cards. Each set comes with 18 striped cards and 12 polka dot cards. He uses 49

qo

¥ ¢l =30
e ya e ‘tolse N

3. 30:=C Mr. Perr has 4l
c: 90 Cards \ef+

cards. How many cards does he have left?

6. Ezraearns $9 an hour working at a book store. She works for 7 hours each day on Mondays and
Wednesdays. How much does Ezra earn each week?

R G& ’63 t: 6@3#‘55
R, s B
<
" Ezm edins #1206 each
Week.

e word prablems invohing multphing single-dizi fact

COMMON  [imw sy ““engage™

| wdn
Date: i

engage"’

This work is licensed under a

G3-M3-TE-1.3.0-06.2015 (:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

260


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

A

Multiply by Multiples of 10

Lesson 21 Sprint

Number Correct:

1. 2x3= 23. 8x40=
2. 2x30= 24. 80x4=
3. 20x3 = 25. 9%x6=
4. 2x2= 26. 90 x 6 =
5. 2x20= 27. 2x5=
6. 20x2= 28. 2x50=
7. 4x2= 29. 3x90=
8. 4x20= 30. 40%x 7 =
9. 40x 2= 31. 5x40 =
10. 5x3= 32. 6 %60 =
11. 50x 3= 33. 70 x 6=
12. 3x50= 34, 8x70=
13. 4x4= 35. 80x6=
14. 40x 4 = 36. 9x70=
15. 4 x40 = 37. 50x6=
16. 6x3= 38. 8x80=
17. 6x30= 39. 9x80-=
18. 60x 3 = 40. 60 x 8 =
19. 7x5= 41, 70x7 =
20. 70x5= 42. 5x80 =
21. 7x50= 43. 60x9 =
22. 8x4-= 44, 9x90=
ﬁjARrEHKA Lesson 21: ?:clrsr?;?\;t;z I\tAiISIr:st):‘olb(lfmS involving multiplying single-digit engag_e ny

© 2015 Great Minds. eureka-math.org

G3-M3-TE-1.3.0-06.2015

(:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This work is licensed under a

261


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

B

Lesson 21 Sprint

Number Correct:

Improvement:
Multiply by Multiples of 10
1. 4x2= 23. 9x40=
2. 4x20-= 24. 90 x4 =
3. 40x2= 25. 8x6=
4. 3x3= 26. 80x6=
5. 3x30= 27. 5x2=
6. 30x3= 28. 5x20 =
7. 3x2= 29. 3x80=
8. 3x20= 30. 40 % 8 =
9. 30x2= 31. 4x50=
10. 5x5= 32. 8x80=
11. 50x5= 33. 90 x 6 =
12. 5x50= 34, 6x70=
13. 4x3= 35. 60x6=
14. 40x 3 = 36. 7x70=
15. 4x30= 37. 60x5=
16. 7x3= 38. 6x80=
17. 7%x30= 39. 7 x 80 =
18. 70x 3= 40. 80 %6 =
19. 6x4= 41, 90 x 7 =
20. 60 x4 = 42. 8 x50 =
21. 6 x40 = 43. 80x9-=
22. 9x4= 44, 7x90 =
ﬁjARrEHKA Lesson 21: ?:clrsr?;?\;t;z I\tAiISIr:st):‘olb(lfmS involving multiplying single-digit engag_e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 21 Problem Set

Date

Use the RDW process to solve each problem. Use a letter to represent the unknown.

1.
and 45 seconds.

2.
Explain why or why not.

3.
48 cans and 32 bottles?

EUREKA Lesson 21:

MATH

© 2015 Great Minds. eureka-math.org
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factors and multiples of 10.
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There are 60 seconds in 1 minute. Use a tape diagram to find the total number of seconds in 5 minutes

Lupe saves $30 each month for 4 months. Does she have enough money to buy the art supplies below?

Art Supplies
$142

Brad receives 5 cents for each can or bottle he recycles. How many cents does Brad earn if he recycles

engage"’

This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

263


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set

4. A box of 10 markers weighs 105 grams. If the empty box weighs 15 grams, how much does each marker
weigh?

5. Mr. Perez buys 3 sets of cards. Each set comes with 18 striped cards and 12 polka dot cards. He uses
49 cards. How many cards does he have left?

6. Ezraearns $9 an hour working at a book store. She works for 7 hours each day on Mondays and
Wednesdays. How much does Ezra earn each week?
EUREKA Lesson 21: Solve two-step word problems involving multiplying single-digit
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Exit Ticket

Name Date

Use the RDW process to solve. Use a letter to represent the unknown.

Frederick buys a can of 3 tennis balls. The empty can weighs 20 grams, and each tennis ball weighs 60 grams.
What is the total weight of the can with 3 tennis balls?

EUREKA Lesson 21: Solve two-step word problems involving multiplying single-digit n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

Name Date

Use the RDW process for each problem. Use a letter to represent the unknown.

1. There are 60 minutes in 1 hour. Use a tape diagram to find the total number of minutes in 6 hours and

15 minutes.

2. Ms. Lemus buys 7 boxes of snacks. Each box has 12 packets of fruit snacks and 18 packets of cashews.

How many snack packets does she buy altogether?

3. Tamara wants to buy a tablet that costs $437. She saves $50 a month for 9 months. Does she have
enough money to buy the tablet? Explain why or why not.

EUREKA Lesson 21: Solve two-step word problems involving multiplying single-digit

MATH factors and multiples of 10. engage ny ﬂ
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

4. Mr. Ramirez receives 4 sets of books. Each set has 16 fiction books and 14 nonfiction books. He puts
97 books in his library and donates the rest. How many books does he donate?

5. Celia sells calendars for a fundraiser. Each calendar costs $9. She sells 16 calendars to her family

members and 14 calendars to the people in her neighborhood. Her goal is to earn $300. Does Celia reach
her goal? Explain your answer.

6. The video store sells science and history movies for $5 each. How much money does the video store
make if it sells 33 science movies and 57 history movies?

EUREKA Lesson 21: Solve two-step word problems involving multiplying single-digit

MATH factors and multiples of 10. engage ny ﬂ
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 21 Template

30X 6=

9 xX60-=

40 X 2 =

10 X 6=

70X 3 =

50X 6=

80X 9=

20X 5=

8X30=

3X30=

5X50=

4 X40=

6 X 80 =

70X 7 =

20X 7 =

10X 7=

0 X7=

2 X 60-=

50X 7=

80 X 5=

60 X 6 =

9 X50-=

30X 9=

4 X 80=

multiples of 10 multiplication cards

EUREKA
MATH
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name Date

1. Aunt Korina and her 3 friends decide to share a cab to go to the mall. If they each spent $6, how much
did the cab ride cost altogether? Write an equation using a letter to represent the unknown. Solve.

2. Aunt Kor?na s 3 friends each order pasta and a lemonade for lunch. Lunch Menu
Aunt Korina orders only chicken salad.

a. Use the menu to find how much they spend altogether. Pasta s7
Write equations using letters to represent the unknown. Solve.

Chicken Salad  $9

Lemonade S2

b. Aunt Korina mentally checks the total using 4 x $9. Explain her strategy.

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples n
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

3. After lunch, the friends notice a sale. Compare the crossed out prices to the new sale prices. If all sale

prices are calculated in the same way, what would the sale price be on an item that originally cost $24?
Use words and equations to explain how you know.

/0N 0\ /0N /0N O\

S12 || $2% || 827 [| 3 || $24
$4 S7 S9 S1 S?

4. a. Ashopkeeperin the bookstore arranges the boxed sets of books as
shown to the right.

If each box contains 9 books, how many books are there?

Write an equation using a letter to represent the
unknown, and then solve.

Explain how you know your answer is reasonable.

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples

MATH of 10 engage ny 270
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

b. Aunt Korina figures out how many books are in the arrangement. Her work is shown below.
Explain Aunt Korina’s strategy.

10x10-10=90

c. Inthe book store, Aunt Korina buys 3 boxes of pens. Each box contains 2 bundles of 10 gray pens.
Her friend buys 6 packs of pens. Each pack contains 10 black pens. Explain how the equation below
shows how Aunt Korina and her friend buy the same number of pens.

6x10=3x2x10

- H—] - S —

- e - —

— A - S —

o w1 _— S — “ “

- e Y i e < —

- pp— y— < —

~ e e —

o — — . — < —

e — = < —

— Sy — i S —

Box of Gray Pens Pack of Black Pens
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

5. Complete as many problems as you can in 100 seconds. The teacher will time you and tell you when to
stop.

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-F

Standards Addressed

Represent and solve problems involving multiplication and division.

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.

3.0A4 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=_+3,6x6="

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

3.0A.5 Apply properties of operations as strategies to multiply and divide. (Students need not use
formal terms for these properties.) 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
3x5=15,then 15x2 =30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8 x5 = 40 and 8 x 2 = 16, one can find 8 x 7 as
8x(5+2)=(8x5)+(8x2)=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.

Solve problems involving the four operations, and identify and explain patterns in arithmetic.

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.
(This standard is limited to problems posed with whole numbers and having whole-
number answers; students should know how to perform operations in the conventional
order when there are no parentheses to specify a particular order, i.e., Order of
Operations.)

3.0A.9 Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that
4 times a number is always even, and explain why 4 times a number can be decomposed
into two equal addends.

Use place value understanding and properties of operations to perform multi-digit arithmetic.
(A range of algorithms may be used.)

3.NBT.3  Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80,
5 x 60) using strategies based on place value and properties of operations.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Evaluating Student Learning Outcomes

End-of-Module Assessment Task m

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for students is to achieve Step 4 mastery. These steps
are meant to help teachers and students identify and celebrate what the students CAN do now and what they
need to work on next. Problem 5 is scored differently since it is a timed assessment of fluency. Students
complete as many problems as they can in two minutes. Although this page of the assessment contains

40 questions, answering 30 correct within the time limit is considered passing.

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some Evidence of some Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 Student is unable to Student writes a Student writes a Student correctly
write and solve an multiplication equation | multiplication equation | Writes and solves
3.0A.3 equation. using the incorrect using a letter to 4x$6=n;n=3524.
factors and without a represent the unknown
3.0A.4
letter to represent the but calculates an
unknown. incorrect answer
(e.g.,4xS6=n;
n =wrong answer).
2 Student is unable to Student attempts to Student writes correct Student correctly:
answer either question | solve Part (a) but does equations and solves = Writes equations
3.0A3 correctly. not use letters to for the unknown in Part using letters to
e represent the (a) (e.g., F=the represent the
3.0A.4 unknown. amount in dollars spent unknown
3.0A.8 by Aunt Korina’s (e.g., F = the amount
friends, K = the amount in dollars spent by
in dollars spent by Aunt Korina’s
Aunt Korina, friends, K = the
F+K=527+59 =$36), amount in dollars
but provides inaccurate spent by Aunt Korina
explanation in Part (b). F+K=9827+%9=
$36).
= Finds the total, $36,
in Part (a).
= Provides accurate
explanation of
strategy in Part (b).
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NYS COMMON CORE MATHEMATICS CURRICULUM

End-of-Module Assessment Task m

A Progression Toward Mastery

3 Student is unable to Student attempts to Student understands Student clearly:
find and explain the find and explain the how the sale prices are | . Explains the sale
pattern. pattern. calculated but prices are calculated

3.0A.9 incorrectly finds the by dividing the
sale price of $24 original price by 3.
e.g., $24 + 3 =wron .
(e85 & = Writes $24 + 3 =$8.
answer).

4 Student is unable to Student answers one Student answers two Student clearly:
answer any question question correctly. questions correctly. = Writes 10x 9 =n;
correctly. Mistakes may include: n =90 books.

3.0A.3 Y o Y S t
= Providing inaccurate | = Provides accurate
3.0A.4 g Inac .
explanations in explanation of the
3.0A.5 Parts (a) or (b). equation in Part (a).
3.0A.8 = |nability to explain = Provides accurate
3.0A.9 why the equations explanation of the
3.NBT.3 are equal in Part (c). 9=10-1 patternin
Part (b).
= Provides accurate
explanation of the
associative property
of multiplication in
Part (c) to find 60
pens altogether.
5 Use the attached sample work to correct students’ answers on the fluency page of the assessment.
3.0A.7 Students who answer 30 or more questions correctly within the allotted time pass this portion of the

assessment. For students who do not pass, consider re-administering this fluency page with each
subsequent End-of-Module Assessment until they are successful.
Analyze the mistakes students make on this assessment to further guide fluency instruction. Below are
possible questions to ask as part of this analysis:

= Did this student struggle with multiplication, division, or both?

= Did this student struggle with a particular factor?

=  Did the student consistently miss problems with the unknown in a particular position?
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name (]'Hr'! a Date

1. Aunt Korina and her 3 friends decide to share a cab to go to the mall. If they each spent $6, how much
did the cab ride cost altogether? Write an equation using a letter to represent the unknown. Solve.

6 121424 Ix $6= n e LR R O L T
\'sbimim,gwl n= 324 teh ride:
S TR

1 Ao dab izl casl‘s f};l‘—f_

2. Aunt Korina’'s 3 friends each order pasta and a lemonade for lunch.
Aunt Korina orders only chicken salad.

Lunch Menu

a. Use the menu to find how much they spend altogether. Write Pasta $7
equations using letters to represent the unknown. Solve. _—

the amount spent by F= [§alsa]sa) | chickensalad $9 / $T+¢2294
Auwnt KOHM-I fq'\i-hds G, s{) \-—-\r—-—“' .
F= $27| Lemonade $2

Mﬁ l-l'\ﬁ £<.'ma;un,'+ «,Pe,yl)" Ly X
Aunt (lovina G 2) %

F+K= 427+ 494 TR{\{ 9‘06445{ $36 b c’,\("t’f“-

=42 L
b. Aunt Korina mentally checks the total using 4 x $9. Explain her strategy.

3 -»cl“\'r.’m cl 5 fa LJr? $F¢PL1L 3 0‘ 4-1,\.n ',f KO in

‘Ii: g)fiar’(’ 5 9. SD, ‘-Hr\@si Spf_,ncj "‘( STQ

A eThér Ttu?_ -]?Llpe dua rams a._[pu ve
J &

aso” show Y wnits o

3. After lunch, the friends notice a sale. Compare the crossed out prices to the new sale prices. If all sale
prices are calculated in the same way, what would the sale price be an an item that originally cost 5247
Use words and equations to explain how you know.

j L —
2= 48

Ao ic.le 'oa-a‘(,e
vs d¢. "ﬂ\{ sa,le_

24
S1 F’-“ILG ' s found I"f
(jl\rlbll"j 4‘&-&? O-‘\jthc«_
price jo\{ S
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4. a. Ashopkeeper in the bookstare arranges the boxed sets of books as shown to the right. If each box
contains 9 books, how many books are there?

1

= Write an equation using a letter to represent the unknown, and then

solve. 2 2 J
= Explain how you know your answer is reasonable. —
loxq = n Nz —f-o'l‘n-’numézr 1) £ b

n: 9o 'p L,Ualrs 2 Lt q 1

Since Hieve cre 10 boxed 50{‘5 o'P Lm,fr_s
;WCL C( lﬂuuk} ;'} Fﬂb‘l‘ §£‘+J 1: "]Atk 'JLD chu[léb-/oly
wxa Jo And He wletJ num&r o Lcc.é'f} 9o.

b. Aunt Korina figures out how many books are in the arrangement. Her work is shown below. Explain
Aunt Korina’s strategy.
10x10-10=90

.41,:.&1'{’ L(Drl\ﬂ& ‘Qu-nx)‘ lo kn}‘ Mot
lens. 1 le_hs 1 S ‘ny)'éb) WL\ CJ,‘

€ Same as [Ox9q,
¢. Inthe book store, Aunt Korina buys 3 boxes of pens. Each box contains 2 bundles of 10 gray pens. Her
friend buys 6 packs of pens. Each pack contains 10 black pens. Explain how the equation below shows

how Aunt Korina and her friend bug the same number of pens.
6x10=(3 x 2 10

K, Gﬂdy pehs
1

— 3x2xi0 repirescn 'Ff Korina s

it ¥ T .

E::; T I’ﬂ'l't«.l,q\jr‘ay éens. éxlo rfPPCSC,n s
R €T e
——— R — her vend s o bl pens. We
":' I .
Boxofgravpens Pack of black pens Nnuwmbey d;pens‘ b( g

: (au

3x2=2(, so 2x2xlo is Hhe
Sanme as (X110 ""Lﬁ\( bodd,

hawve (.00 Pé_n <.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

5. Complete as many problems as you can in 100 seconds. The teacher will time you and tell you
when to stop.

*\ wwwgsmwwwmw e

)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Answer Key

Lesson 1

Sprint

Side A

1. 2 12. 6 23. 14 34. 16
2. 4 13. 9 24, 25 35. 18
3. 6 14. 5 25. 30 36. 35
4. 4 15. 10 26. 35 37. 40
5. 8 16. 15 27. 20 38. 45
6. 12 17. 7 28. 24 39. 28
7. 6 18. 14 29. 28 40. 32
8. 12 19. 9 30. 15 41. 36
9. 8 20. 18 31. 18 42. 21
10. 16 21. 10 32. 21 43. 24
11. 3 22. 12 33. 14 44. 27
Side B

1. 5 12. 4 23. 35 34. 40
2. 10 13. 6 24. 10 35. 45
3. 15 14. 4 25. 12 36. 14
4. 3 15. 8 26. 14 37. 16
5. 6 16. 12 27. 15 38. 18
6. 9 17. 6 28. 18 39. 21
7. 18. 12 29. 21 40. 24
8. 14 19. 8 30. 20 41. 27
9. 9 20. 16 31. 24 42. 28
10. 18 21. 25 32. 28 43. 32
11. 2 22. 30 33. 35 44. 36
EUABI.EHKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10 engag_e ny 280

. This work is licensed under a
© 2015 Great Minds. eureka-math.or X o . ’ .
G3-M3-TE-1.3.0-06.2015 5 Ec BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Answer Key

Problem Set

1. a. Answers will vary. 3. a 7
b. 14;3;28;35;6 b. sixes; 18
2. 24,4,6;24,6,4 c. tens; 80
d. 6;24
e. 5;40
f. 4;4
g 1,27
h. 9;36
i. 3;32
j- 5;30
k. 7;3;21
. 5;5;20
Exit Ticket
1. 28,4,7;28,7,4
2.  Explanations will vary.
Homework
1. a. 9;4;15;6;21
b. 5;6;28;32;36
c. 30;7;8;9;50
2. 24,4,6;24,6,4
24,3,8;24,8,3
3.  Expressions accurately matched
a. 6
b. 3;18
c. §;32
d 7,7
e. 7,2;14
f. 5;30
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Answer Key

Lesson 2

Sprint

Side A

1. 4 12. 16 23. 30 34. 12
2. 6 13. 16 24. 30 35. 12
3. 6 14. 18 25. 35 36. 18
4. 8 15. 18 26. 35 37. 18
5. 8 16. 20 27. 40 38. 21
6. 10 17. 20 28. 40 39. 21
7. 10 18. 15 29. 45 40. 24
8. 12 19. 15 30. 45 41. 24
9. 12 20. 20 31. 50 42. 27
10. 14 21. 20 32. 50 43. 27
11. 14 22. 25 33. 9 44. 16
Side B

1. 10 12. 40 23. 12 34. 12
2. 10 13. 40 24, 12 35. 12
3. 15 14. 45 25. 14 36. 18
4. 15 15. 45 26. 14 37. 18
5 20 16. 50 27. 16 38. 21
6. 20 17. 50 28. 16 39. 21
7. 25 18. 4 29. 18 40. 24
8. 30 19. 6 30. 18 41. 24
9. 30 20. 6 31. 20 42. 27
10. 35 21. 8 32. 20 43. 27
11. 35 22. 8 33. 9 44. 16
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set

1. Sevens;7,7;35
5,1;7;42;6,7,42;7,6, 42
2. a. Eights; 8,8; 40

b. 48; answers will vary.

63
4, 4

No; explanations will vary.
Exit Ticket

42; answers will vary.

Homework

1. 5nines; 9, 9; 45
5,1;9;54;6,9,54;9, 6, 54

Lesson 2 Answer Key

2. 42
6

4, 3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Answer Key

Lesson 3

Problem Set

1. e=20;4=7;i=6;c=3;s=4;n=10;t=70; k=9; b=2; a=24; h=>5;kitchen tables
2. a. m=824

b. c=56
3. 4,n,28;28,4,n;n=7;7 loaves of bread

4.  Shorter game: 10 minutes; longer game: 22 minutes

Exit Ticket

45

5

3

28

3, n, 15; 15, 3, n; n =5; 5 rose bushes

vk W

Homework

1. a. 40,50, 70,80, 100

b. e=30;f=40;p=50;w=60;n=70;g=80
n=4;a=4;p=5,c=3;d=6; h=35;f=18;,y=8
a. b=528

b. c¢=52; answers will vary.

w N

4. 50 m; answers will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Answer Key

Lesson 4

Problem Set

1 12, 24, 42, 54; each number matched to its corresponding multiplication fact
2. 12,18,24;4,24;24,4
3. 12,18,24,30,36,42;7,42;42,7
4. a. 12,24,18,18, 36,18, 30,42
b. 8;8

5.  No; explanations will vary.

Exit Ticket

1.  54; explanations will vary.

2. a. 48
b. 9
Homework
1. a. 12
b. 18
c. 20,4,24
d. 20,10,30
e. 36
f. 40, 2,42

g. Answers will vary; 48
h. Answers will vary; 54
i. Answers will vary; 60

2. 12,18,24,30;5,30;30,5
12, 18, 24, 30, 36; 6, 36; 36, 6

4.  8; answers will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Answer Key

Lesson 5

Pattern Sheet

6 12 18 24
30 6 12 6
18 6 24
30 6 12 18
12 24 12 30
12 6 12 18

6 18 12 18
24 18 30 18
24 6 24 12
24 18 24 30
24 30 6 30
12 30 18 30
24 12 24 18
30 18 12 24
18 30 12 24

Problem Set

1. 14,28, 35,56, 63,70

42,6;21,3;56,8;49,7;7,1,70,10; 63,9; 28, 4; 14, 2; 35,5
2. 21,35,49,56,70

a. 3,21;21,3

b. 5,35;35,5

c. 7,49;49,7

d. 8,56;56,8

e. 10,70; 70,10

Explanations will vary.

4.  Both are correct; explanations will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Answer Key

Exit Ticket

21, 35, 49, 56, 70

1,7;7,1
b. 2,14;14,2
c. 3,21;21,3
d. 4,28;28,4
e. 5,35;35,5
f. 6,42;42,6
g. 7,49;49,7
h. 8,56;56,8
i. 9,63;63,9

j. 10,70;70,10

Homework
1. a. 14
b. 20,1,21
c. 20,8,28
d. 30,5,35
40,2,42
f. 40,9,49

g. 50, 6, 56; answers may vary.
h. 60, 3, 63; answers may vary.
2. 70,63,56,42,35,21,14
70, 63, 56, 49, 42, 35, 28,21, 14,7
70,10; 63, 9; 56, 8; 49, 7;42,6; 35,5; 28,4;21,3;14,2;7,1
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Answer Key

Lesson 6

Pattern Sheet

6 12 18 24
30 36 42 48
54 60 30 36
30 42 30 48
30 54 30 60
36 30 36 42
36 48 36 54
36 42 36 42
48 42 54 42
48 36 48 42
48 54 54 36
54 42 54 48
54 48 36 54
42 54 36 48
54 42 36 48

Problem Set

1. a. 36;30;1,6;6;36 2. 24; 4,9

b. 42;30;2,12;12;42 3. 14+7;14;2;7

c. 48;30;3,18;3;3;18;48 4.  Yes; explanations will vary.

d. 54;30;4,24;4;4;24;54 5.  Answers will vary.
Exit Ticket
1.  8; answers will vary.
2.  Both are correct; explanations will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Answer Key

Homework

1.

vk W

a.
b.
C.
d.

Tape diagrams accurately labeled; 42; 35; 1, 7; 7, 42

Tape diagrams accurately labeled; 49; 35; 2, 14; 14, 49
Tape diagrams accurately labeled; 56; 35; 3, 21; 3; 3; 21; 56
Tape diagrams accurately labeled; 63; 35; 4, 28; 4; 4; 28; 63

24;24; 4,9
21;35,7;21,7,3;8

7;

explanations will vary.

Yes; explanations will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Answer Key

Lesson 7

Pattern Sheet

7 14 21 28
35 7 14 7
21 7 28 7
35 7 14 21
14 28 14 35
14 7 14 21
7 21 14 21
28 21 35 21
28 7 28 14
28 21 28 35
28 35 7 35
14 35 21 35
28 14 28 21
35 21 14 28
21 35 14 28

Problem Set

1. Words matched to corresponding equations
2. 6x8=kor8x6=k; k=48

3. a. Picture models equation; 7
b. Picture models equation; 4 minutes
c. Picture models equation; 48 cm
d. Picture models equation; 9

Exit Ticket

1. 42; equations may vary.

2. $8; equations may vary.

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Answer Key

Homework

1.  Words matched to corresponding equations
2. a. m=S542;tape diagram drawn and labeled; equations may vary.
b. p=36; tape diagram drawn and labeled; equations may vary.

3. n=4;tape diagram drawn and labeled; equations may vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Answer Key

Lesson 8

Pattern Sheet

7 14 21 28
35 42 49 56
63 70 35 42
35 49 35 56
35 63 35 70
42 35 42 49
42 56 42 63
42 49 42 49
56 49 63 49
56 42 56 49
56 63 63 42
63 49 63 56
63 56 42 63
49 63 42 56
63 49 42 56
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Answer Key

Problem Set

1. a 14 2. a. (16-4)+7=19
b. 2 b. 16-(4+7)=5
c. 5 c. 2=22—-(15+5)
d 11 d. 12=(22-15)+5
e. 30 e. (3+7)x6=60
f. 15 f. 3+(7x6)=45
g. 20 g. 5=(10+10)x%x5
h. 26 h. 50=(100 =+ 10) X 5
i. 10 i. (26-5)+7=3
i 2 j- 36=4x%(25-16)
k. 14 3. Chadused (24 +4)+2=8;
| 8 Samir used 24 + (4 +2) = 4.
m. 10 4., 12+(15=+3)=17
n. 2 5. 13;20
o. 37
p. 9
Exit Ticket
1. a. 24=(32-14)+6
b. 12=32-(14+6)
c. (2+8)x7=70
d. 2+(8%x7)=58
2.  Marcos used (24 ~6)+ 2 =6; Irisused 24 = (6 + 2) = 3.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Homework

1. a. 0
b. 6
c. 8
d. 12
e. 42
f. 22
g. 12
h. 2

2. a. 14-(8+2)=4
b. (14-8)+2=8
c. 2+(4x7)=30
d. (2+4)x7=42
e. 12=(18+3)%2
f. 3=18+(3x%x2)
g. 5=50-+(5X%2)
h. 20=(50+5) %2

C.
d.

e.

T o

Lesson 8 Answer Key

Answer provided
True
False
True

False

4.  Explanations may vary.
(4x7)-3=25

6. Agree; answers will vary.
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ATH

© 2015 Great Minds. eureka-math.org
G3-M3-TE-1.3.0-06.2015

This work is licensed under a

engage"’

Ec BY-NC-SA Creative Commons Attribution-NonCommerecial-ShareAlike 3.0 Unported License.

294


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 9

Application Problems

1. a. 17
b. 17
Circled

2. a. 24
b. 24
Circled

3. a. 10
b. 10
Circled

4. a. 16
b. 16
Circled

Problem Set

1. a. 36

b. 9;36

c. 42

d. 3,2;6,7;42
Exit Ticket

54; explanations will vary.

EUREK'“A Module 3:
MATH

© 2015 Great Minds. eureka-math.org
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Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

Lesson 9 Answer Key

a. 25
b. 13
a. 8
b. 2
a. 7
b. 1

36
b. 8
a. Answer provided.
b. 4;28
c. 9,4;36
d. 6,7;42
e. 5,9;45
f. 5,6;30

Explanations will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Answer Key

Homework
1. a. 48 2. a. 6,42
b. 2;6,8;48 b. 9,36
c. 72 3. a. Answer provided.
d. 2;8,9;72 b. 60;6 X (5X2)
c. 70;7 %X (5x%2)
d. 80;8 X (5% 2)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Answer Key

Lesson 10

Problem Set

1.

o vk wN

a. Array accurately labeled; 64; 40; 3, 24; 3; 3; 24; 64
b. Array accurately labeled; 72; 40; 4, 32; 4; 4; 32; 72
16;2;7

32+8;32;4;9

24, 32,40, 48, 56, 64, 72; 72

Answer provided; 48; 24; 80; 64; 56

Answer provided; 4; 2; 8; 6; 9

Exit Ticket

56; strategy accurately used to solve

Homework

1 Array accurately labeled; 56; 35; 3, 21; 3; 3; 21; 56
2 32;4;9

3. 16, 24,32,40,48,56,64,72,80;72,40, 64, 48, 56
4 2;5,4,6;7;9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Answer Key

Lesson 11

Pattern Sheet

8 16 24 32
40 8 16

24 8 32 8
40 8 16 24
16 32 16 40
16 8 16 24
8 24 16 24
32 24 40 24
32 8 32 16
32 24 32 40
32 40 8 40
16 40 24 40
32 16 32 24
40 24 16 32
24 40 16 32

Problem Set

1 Tape diagram drawn and labeled; n=4

2 Tape diagram drawn and labeled; m = $48
3 Tape diagram drawn and labeled; c =3

4. 5

5. 21

6. $36

Exit Ticket

a. Tape diagram drawn and labeled; p =7
b. 38

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
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NYS COMMON CORE MATHEMATICS CURRICULUM

Homework

Tape diagram drawn and labeled; c = 70
Tape diagram drawn and labeled; v=6
m=7

54

10

$18

IS T o
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12

Pattern Sheet

8
40
72
40
40
48
48
48
64
64
64
72
72
56
72

Problem Set

a o

C.
d.

T o

54;9;9; 54
63;2,18;2;2;18; 63

16
48
80
56
72
40
64
56
56
48
72
56
64
72
56

72;45;3,27,3;3,9;27;,72
81; 45; 4,36, 4;4,9; 36; 81

54; 60; 54
63; 70; 63
72;80;72

81,90, 9; 81

36; answers will vary.

EUREKA
MATH

© 2015 Great Minds. eureka-math.org

G3-M3-TE-1.3.0-06.2015

Module 3:

Products and quotients matched

Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

Lesson 12 Answer Key

24
56
40
40
40
48
48
48
72
64
72
72
48
48
48
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Answer Key

Exit Ticket

1. 6,1,91,9;9;54

2. Picture models equation; explanations may vary.

Homework
1. a. 54;24;24;,54

b. 63;35;4,28;4;4;28;63

c. 72;40;4,32;4;4,8,32;,72

d. 81;45;4,36;4;4,9; 36; 81
2. a. Answer provided

b. 60;54;9X%X6

c. 70;63;9x%x7

d. 80;72;9%8

90,9;81;9x9

f. 40,4;36;9 x4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Answer Key

Lesson 13

Sprint

Side A

1. 16 12. 56 23. 10 34. 8
2. 24 13. 64 24. 4 35. 7
3. 32 14. 72 25. 3 36. 9
4. 40 15. 80 26. 10 37. 6
5. 8 16. 8 27. 5 38. 8
6. 2 17. 7 28. 8 39. 88
7. 3 18. 9 29. 2 40. 11
8. 5 19. 6 30. 3 41. 96
9. 8 20. 10 31. 6 42. 12
10. 4 21. 5 32. 7 43. 112
11. 48 22. 2 33. 9 44. 14
Side B

1. 8 12. 48 23. 6 34. 7
2. 16 13. 56 24. 10 35. 8
3. 24 14. 64 25. 3 36. 9
4. 32 15. 72 26. 2 37. 6
5. 40 16. 7 27. 8 38. 7
6. 3 17. 6 28. 10 39. 88
7. 2 18. 8 29. 5 40. 11
8. 4 19. 10 30. 3 41. 96
9. 8 20. 9 31. 8 42. 12
10. 5 21. 2 32. 4 43. 104
11. 80 22. 5 33. 9 44. 13
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set

1. a. 18,27,45,54,63,81,90 a. +10,-1
b. +1 b. 99;108;117; 126
c. -1 c. 54;63; strategy accurately used to solve
2. a. Answer provided d. Answers will vary.
b. 18 0=6;g=9;d=8;0=90;e=7;n=3;s=4;
c. 28;27;27 t=2;i=45
d. 37;36;36 Add a “g” and it’s gone!
e. 46;45; 45
f. 55;54;54
g. 64;63;63
h. 73;72;72
i. 82;81;81
j- 91;90; 90
Exit Ticket
1. 64;63;63 Answers will vary.
82; 81; 81
Homework
1. a. 81,63,54,45,27,18,9 a. 10;9;9
b. -1 b. 19;18;18
c. +1 c. 28;27;27
2. a=2,m=27;e=5;f=36;d=9; w=>54;s=10; d. 37;36;36
k=72 e. 46;45; 45
f. 55;54;54
g. 64;63;63
h. 73;,72;72
i. 82;81;81
j- 91;90; 90
Answers will vary; 99; 108; 117
EUABI.EHKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10 engag_e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Answer Key

Lesson 14

Pattern Sheet

9 18 27 36
45 9 18

27 5 36 9
45 9 18 27
18 36 18 45
18 9 18 27
9 27 18 27
36 27 45 27
36 9 36 18
36 27 36 45
36 45 9 45
18 45 27 45
36 18 36 27
45 27 18 36
27 45 18 36

Problem Set

1. a. Answer provided 2. Answers will vary.

9 3.  Explanations will vary.
27,2,7,9 4.  63; explanations will vary.
36,3,6,9

45,4,5,9

54,5,4,9

63,6,3,9

72,7,2,9

81,8,1,9

90,9,0,9

b. 9; answers will vary.

c. Incorrect; answers will vary.

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket

Answers will vary.

Homework

1. a. Answer provided
Answer provided
72,7,2,9
63,6,3,9
54,5,4,9
45,4,5,9
36,3,6,9
27,2,7,9
18,1,8,9
9099

b. Answers will vary.

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
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Lesson 14 Answer Key

2. Answers will vary.
3.  54; explanations will vary.

4.  Correct; answers will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Answer Key

Lesson 15

Pattern Sheet

9 18 27 36
45 54 63 72
81 90 45 54
45 63 45 72
45 81 45 90
54 45 54 63
54 72 54 81
54 63 54 63
72 63 81 63
72 54 72 63
72 81 81 54
81 63 81 72
81 72 54 81
63 81 54 72
81 63 54 72

Problem Set

4; solution includes equation and an unknown

3 L; solution includes equation and an unknown
63 m; solution includes equation and an unknown
$7; solution includes equation and an unknown

3; solution includes equation and an unknown

A T o

37; solution includes equation and an unknown

Exit Ticket

1. 41; solution includes an unknown

2.  19; solution includes an unknown

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Answer Key

Homework

1 Tape diagram drawn and labeled; 36 +9=a;a=4
2 5; solution includes an unknown

3 $63; solution includes an unknown

4. 9m

5. 54

6. 3

EUREKA Module 3: Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 16 Answer Key

Lesson 16

Sprint

Side A

1. 18 12. 63 23. 10 34, 8
2. 27 13. 72 24. 2 35. 7
3. 36 14. 81 25. 3 36. 9
4. 45 15. 90 26. 10 37. 6
5. 9 16. 8 27. 5 38. 8
6. 2 17. 7 28. 1 39. 99
7. 3 18. 9 29. 2 40. 11
8. 5 19. 6 30. 3 41. 108
9. 1 20. 10 31. 6 42. 12
10. 4 21. 5 32. 7 43. 126
11. 54 22. 1 33. 9 44. 14
Side B

1. 9 12. 54 23. 2 34, 7
2. 18 13. 63 24. 10 35. 8
3. 27 14. 72 25. 3 36. 9
4. 36 15. 81 26. 2 37. 6
5. 45 16. 7 27. 1 38. 7
6. 3 17. 6 28. 10 39. 99
7. 2 18. 29. 5 40. 11
8. 4 19. 10 30. 3 41. 108
9. 1 20. 9 31. 3 42. 12
10. 5 21. 1 32. 4 43. 117
11. 90 22. 5 33. 9 44. 13
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Answer Key

Problem Set

1. a. 6 2.  Equations matched to solutions
b. 0 3. 1,2,3,4,5/6,7,8,9,n
c. 1 Answers will vary.
d 1 4. a. n=1=n
e. 0 b. 6+ 1=6; picture drawn
f.  Any number c. 6X1=6
g 4 5. a. Explanations may vary.
h. 3 b. Explanations may vary.
c. Explanations may vary.
Exit Ticket
1. a. 5 2. No; explanations may vary.
b. 1
c. 0
d. 0
9
f. 8
Homework
1. a. 4 2.  Equations matched to solutions
b. 0 3. a. Answer provided
c. 5 b. True
d. 0 c. True
e. 1 d. True
f. O e. False
g. 0 f. True
h. 0 g. True
i. 1 h. False
o 1 4, a. nX1l=n
k. 1 b. Answers will vary.
. 9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Answer Key

Lesson 17

Problem Set

1.  Products accurately recorded

a. Even-product squares colored; Yes
b. No
c. Explanations may vary.
d. 112
2. a. Products accurately labeled
b. Arrays accurately drawn; 5, 7,9, 11
c. Answers may vary.
d. Explanations may vary.
Exit Ticket
1. 96

2.  Explanations will vary.

Homework
1. a. Products accurately recorded
b. Even factors accurately identified
c. Explanations may vary.
d. 0Odd; even; even; examples will vary.
Explanations may vary.
f. 64
2. a. Answer provided
b. 16=4x4
c. 36=6X%X6
d. 64=8x8
e. 100=10x 10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Answer Key

Lesson 18

Sprint

Side A

1. 2 12. O 23. 1 34. 0
2. 3 13. 0 24, 1 35. 1
3. 4 14. O 25. 1 36. O
4. 9 15. 0 26. 0 37. 0
5. 0 16. 1 27. 7 38. 0
6. O 17. 1 28. 0 39. 1
7. O 18. 1 29. 1 40. 79
8. 1 19. 1 30. O 41. O
9. 1 20. 1 31. Any number 42. 96
10. 1 21. 5 32. 1 43. 1
11. 1 22. O 33. 24 44. 0
Side B

1. 3 12. O 23. 1 34. 0
2. 4 13. 0 24, 1 35. 1
3. 5 14. 0O 25. 1 36. O
4. 8 15. 0 26. 0 37. 0
5. 0 16. 1 27. 9 38. 0
6. O 17. 1 28. 0 39. 1
7. O 18. 1 29. 1 40. 78
8. 1 19. 1 30. O 41. O
9. 1 20. 1 31. 1 42. 97
10. 1 21. 6 32. Any number 43. 1
11. 1 22. O 33. 34 44. 0
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Answer Key

Problem Set

27 cm; solution includes model, equation, and explanation.
57 min; solution includes model, equation, and explanation.
8; solution includes model, equation, and explanation.

6; solution includes model, equation, and explanation.

vk W

9 g; solution includes model, equation, and explanation.

Exit Ticket

117 minutes; solution includes model, equation, and explanation.

Homework

34 kg; solution includes model, equation, and explanation.
57 min; solution includes model, equation, and explanation.
33; solution includes model, equation, and explanation.

7; solution includes model, equation, and explanation.

8 cm; solution includes model, equation, and explanation.

AN O o

S$8; solution includes model, equation, and explanation.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 19

Problem Set

1. a. 12;12
b. 12;120
2. a. §;8
b. 8;80
c. 15;15
d. 15;150
20; 20
f. 20; 200
Exit Ticket

1. 30, 30; 30, 300

2. a. 80
b. 240
Homework
1. a. 9,9
b. 9;90
2. a. 10; 10
b. 10; 100
c. 25;25
d. 25;250
EUREKA Module 3:
MATH

© 2015 Great Minds. eureka-math.org
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3. a 14
b. 14
c. 24
d. 24
e. 300
f. 320
g. 280
h. 400

Lesson 19 Answer Key

4.  240; tape diagram models equation.

3.  Products matched to corresponding solutions

4.  240; tape diagram models equation.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 20

Problem Set

1. a. Answer provided
b. 80
c. 15;150
d. 5;150

2. Answer provided
9;90
6; 60
10; 100

3.  Explanations will vary.

Exit Ticket

1. a. (4x2)x10;8;80
b. (3x3)x10;9;90

2.  Explanations will vary.

Homework

1. a. 100
b. 100
c. 20; 200
d. 5;200

EUREKA Module 3:
MATH
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Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

Lesson 20 Answer Key

a. 60

b. 9;90

c. 12;120
d. 15;150

Explanations will vary.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Answer Key

Lesson 21

Sprint

Side A

1. 6 12. 150 23. 320 34. 560
2. 60 13. 16 24. 320 35. 480
3. 60 14. 160 25. 54 36. 630
4. 4 15. 160 26. 540 37. 300
5. 40 16. 18 27. 10 38. 640
6. 40 17. 180 28. 100 39. 720
7. 8 18. 180 29. 270 40. 480
8. 80 19. 35 30. 280 41. 490
9. 80 20. 350 31. 200 42. 400
10. 15 21. 350 32. 360 43. 540
11. 150 22. 32 33. 420 44. 810
Side B

1. 8 12. 250 23. 360 34. 420
2. 80 13. 12 24. 360 35. 360
3. 80 14. 120 25. 48 36. 490
4. 9 15. 120 26. 480 37. 300
5. 90 16. 21 27. 10 38. 480
6. 90 17. 210 28. 100 39. 560
7. 6 18. 210 29. 240 40. 480
8. 60 19. 24 30. 320 41. 630
9. 60 20. 240 31. 200 42. 400
10. 25 21. 240 32. 640 43. 720
11. 250 22. 36 33. 540 44. 630
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Answer Key

Problem Set

345 seconds; tape diagram models equation

No; explanations will vary; solution includes model and equation with unknown.
400¢; solution includes model and equation with unknown.

9 g; solution includes model and equation with unknown.

41; solution includes model and equation with unknown.

IS T o

$126; solution includes model and equation with unknown.

Exit Ticket

200 g; solution includes model and equation with unknown.

Homework

375 minutes; solution includes model and equation with unknown.

210; solution includes model and equation with unknown.

Yes; explanations will vary; solution includes model and equation with unknown.
23; solution includes model and equation with unknown.

No; explanations will vary; solution includes model and equation with unknown.

o vk w N e

$450; solution includes model and equation with unknown.
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