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A STORY OF UNITS Module Overview

Grade 4 ® Module 3

Multi-Digit Multiplication and
Division

OVERVIEW

In this 43-day module, students use place value understanding and visual representations to solve
multiplication and division problems with multi-digit numbers. As a key area of focus for Grade 4, this
module moves slowly but comprehensively to develop students’ ability to reason about the methods and
models chosen to solve problems with multi-digit factors and dividends.

Students begin in Topic A by investigating the formulas for area and perimeter. They then solve multiplicative
comparison problems including the language of times as much as with a focus on problems using area and
perimeter as a context (e.g., “A field is 9 feet wide. Itis 4 times as long as it is wide. What is the perimeter of
the field?”). Students create diagrams to represent these problems as well as write equations with symbols
for the unknown quantities (4.0A.1). This is foundational for understanding multiplication as scaling in Grade
5 and sets the stage for proportional reasoning in Grade 6. This Grade 4 module, beginning with area and
perimeter, allows for new and interesting word problems as students learn to calculate with larger numbers
and interpret more complex problems (4.0A.2, 4.0A.3, 4.MD.3).

In Topic B, students use place value disks to multiply single-digit numbers by multiples of 10, 100, and 1,000
and two-digit multiples of 10 by two-digit multiples of 10 (4.NBT.5). Reasoning between arrays and written
numerical work allows students to see the role of place value units in multiplication (as pictured below).
Students also practice the language of units to prepare them for multiplication of a single-digit factor by a
factor with up to four digits and multiplication of two two-digit factors.
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In preparation for two-digit by two-digit multiplication, students practice the new complexity of multiplying
two two-digit multiples of 10. For example, students have multiplied 20 by 10 on the place value chart and
know that it shifts the value one place to the left, 10 x 20 = 200. To multiply 20 by 30, the associative
property allows for simply tripling the product, 3 x (10 x 20), or multiplying the units, 3 tens x 2 tens =6
hundreds (alternatively, (3 x 10) x (2 x 10) = (3 x 2) x (10 x 10)). Introducing this early in the module allows
students to practice during fluency so that, by the time it is embedded within the two-digit by two-digit
multiplication in Topic H, understanding and skill are in place.
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Building on their work in Topic B, students begin in Topic C decomposing numbers into base ten units in order
to find products of single-digit by multi-digit numbers. Students use the distributive property and multiply
using place value disks to model. Practice with place value disks is used for two-, three-, and four-digit by
one-digit multiplication problems with recordings as partial products. Students bridge partial products to the
recording of multiplication via the standard algorithm.? Finally, the partial products method, the standard
algorithm, and the area model are compared and connected by the distributive property (4.NBT.5).
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Topic D gives students the opportunity to apply their new multiplication skills to solve multi-step word
problems (4.0A.3, 4.NBT.5) and multiplicative comparison problems (4.0A.2). Students write equations from

statements within the problems (4.0A.1) and use a combination of addition, subtraction, and multiplication
to solve.

In Topic E, students synthesize their Grade 3 knowledge of division types (group size unknown and number of
groups unknown) with their new, deeper understanding of place value.

eﬂ'oup Size Unkmown Number of (orovps Unknswn

24 tens = 34ens = @
e

T

size of hof

3!‘“?‘5 5rw?$
240 30=%

IStudents become fluent with the standard algorithm for multiplication in Grade 5 (5.NBT.5). Grade 4 students are introduced to the
standard algorithm in preparation for fluency and as a general method for solving multiplication problems based on place value

strategies, alongside place value disks, partial products, and the area model. Students are not assessed on the standard algorithm in
Grade 4.
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Students focus on interpreting the remainder within division problems, both in word problems and long division
(4.0A.3). Aremainder of 1, as exemplified below, represents a leftover flower in the first situation and a
remainder of 1 ten in the second situation.?
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While we have no reason to subdivide a remaining flower, there are good reasons to subdivide a remaining ten.
Students apply this simple idea to divide two-digit numbers unit by unit: dividing the tens units first, finding
the remainder (the number of tens unable to be divided), and decomposing remaining tens into ones to then
be divided. Students represent division with single-digit divisors using arrays and the area model before
practicing with place value disks. The standard division algorithm? is practiced using place value knowledge,
decomposing unit by unit. Finally, students use the area model to solve division problems, first with and then
without remainders (4.NBT.6).
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In Topic F, armed with an understanding of remainders, students explore factors, multiples, and prime and
composite numbers within 100 (4.0A.4), gaining valuable insights into patterns of divisibility as they test for
primes and find factors and multiples. This prepares them for Topic G’s work with multi-digit dividends.

Topic G extends the practice of division with three- and four-digit dividends using place value understanding.
A connection to Topic B is made initially with dividing multiples of 10, 100, and 1,000 by single-digit numbers.
Place value disks support students visually as they decompose each unit before dividing. Students then
practice using the standard algorithm to record long division. They solve word problems and make
connections to the area model as was done with two-digit dividends (4.NBT.6, 4.0A.3).

2Note that care must be taken in the interpretation of remainders. Consider the fact that 7 + 3 is not equal to 5 + 2 because the
remainder of 1 is in reference to a different whole amount (2§ is not equal to 2 %).

3Students become fluent with the standard division algorithm in Grade 6 (6.NS.2). For adequate practice in reaching fluency, students
are introduced to, but not assessed on, the division algorithm in Grade 4 as a general method for solving division problems.
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The module closes as students multiply two-digit by two-digit 7 L 26
numbers. Students use their place value understanding and Y 1|

. ) 20 ¢ z 3 * 3
understanding of the area model to empower them to multiply ' = 0 BY | tO Y
by larger numbers (as pictured to the right). Topic H culminates o g0 ¥
at the most abstract level by explicitly connecting the partial | §© 7¢0
products appearing in the area model to the distributive property 30 hor 10 600 79 H
and recording the calculation vertically (4.NBT.5). Students see | ) ¢8H

that partial products written vertically are the same as those
obtained via the distributive property: 4 twenty-sixes + 30
twenty-sixes = 104 + 780 = 884.

As students progress through this module, they are able to apply the multiplication and division algorithms
because of their in-depth experience with the place value system and multiple conceptual models. This helps to
prepare them for fluency with the multiplication algorithm in Grade 5 and the division algorithm in Grade 6.
Students are encouraged in Grade 4 to continue using models to solve when appropriate.

Notes on Pacing for Differentiation

Within this module, if pacing is a challenge, consider the following omissions. In Lesson 1, omit Problem 1 if
you embedded it into Module 2, and omit Problem 4, which can be used for a center activity. In Lesson 8,
omit the drawing of models in Problems 2 and 4 of the Concept Development and in Problem 2 of the
Problem Set. Instead, have students think about and visualize what they would draw. Omit Lesson 10
because the objective for Lesson 10 is the same as that for Lesson 9. Omit Lesson 19, and instead, embed
discussions of interpreting remainders into other division lessons. Omit Lesson 21 because students solve
division problems using the area model in Lesson 20. Using the area model to solve division problems with
remainders is not specified in the Progressions documents. Omit Lesson 31, and instead, embed analysis of
division situations throughout later lessons. Omit Lesson 33, and embed into Lesson 30 the discussion of the
connection between division using the area model and division using the algorithm.

Look ahead to the Pacing Suggestions for Module 4. Consider partnering with the art teacher to teach
Module 4’s Topic A simultaneously with Module 3.
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Focus Grade Level Standards
Use the four operations with whole numbers to solve problems.

4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 =5 x 7 as a statement
that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of
multiplicative comparisons as multiplication equations.

4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using
drawings and equations with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison. (See CCLS Glossary, Table
2.)
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4.0A.3 Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. 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.

Gain familiarity with factors and multiples.

4.0A.4 Find all factor pairs for a whole number in the range 1-100. Recognize that a whole number is
a multiple of each of its factors. Determine whether a given whole number in the range
1-100 is a multiple of a given one-digit number. Determine whether a given whole number in
the range 1-100 is prime or composite.

Use place value understanding and properties of operations to perform multi-digit
arithmetic.?

4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply two
two-digit numbers, using strategies based on place value and the properties of operations.
lllustrate and explain the calculation by using equations, rectangular arrays, and/or area
models.

4.NBT.6 Find whole-number quotients and remainders with up to four-digit dividends and one-digit
divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division. lllustrate and explain the calculation by
using equations, rectangular arrays, and/or area models.

Solve problems involving measurement and conversion of measurements from a larger unit
to a smaller unit.®

4.MD.3  Apply the area and perimeter formulas for rectangles in real world and mathematical
problems. For example, find the width of a rectangular room given the area of the flooring
and the length, by viewing the area formula as a multiplication equation with an unknown
factor.

Foundational 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. (See CCLS 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=".

44.NBT.4 is addressed in Module 1 and is then reinforced throughout the year.
54.MD.1 is addressed in Modules 2 and 7; 4.MD.2 is addressed in Modules 2, 5, 6, and 7.
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3.0A.5

3.0A.6

3.0A.7

3.0A.8

3.NBT.3

3.MD.7
3.MD.8

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=40and 8 x 2 =16, one can find 8 x 7as 8 x (5+2) = (8 x5) + (8 x2) =40 +
16 = 56. (Distributive property.)

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

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 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.)

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.

Relate area to the operations of multiplication and addition.

Solve real world and mathematical problems involving perimeters of polygons, including
finding the perimeter given the side lengths, finding an unknown side length, and exhibiting
rectangles with the same perimeter and different areas or with the same area and different
perimeters.

Focus Standards for Mathematical Practice

MP.2

MP.4

MP.5

MP.8

Reason abstractly and quantitatively. Students solve multi-step word problems using the
four operations by writing equations with a letter standing in for the unknown quantity.

Model with mathematics. Students apply their understanding of place value to create area
models and rectangular arrays when performing multi-digit multiplication and division. They
use these models to illustrate and explain calculations.

Use appropriate tools strategically. Students use mental computation and estimation
strategies to assess the reasonableness of their answers when solving multi-step word
problems. They draw and label bar and area models to solve problems as part of the RDW
process. Additionally, students select an appropriate place value strategy when solving
multiplication and division problems.

Look for and express regularity in repeated reasoning. Students express the regularity they
notice in repeated reasoning when they apply place value strategies in solving multiplication
and division problems. They move systematically through the place values, decomposing or
composing units as necessary, applying the same reasoning to each successive unit.
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Overview of Module Topics and Lesson Objectives

Standards  Topics and Objectives DEI
4.0A.1 A | Multiplicative Comparison Word Problems 3
4.0A.2 Lesson 1: Investigate and use the formulas for area and perimeter of
4.MD.3 rectangles.
4.0A.3 T . :

Lesson 2: Solve multiplicative comparison word problems by applying

the area and perimeter formulas.

Lesson 3: Demonstrate understanding of area and perimeter
formulas by solving multi-step real world problems.

4.NBT.5 B Multiplication by 10, 100, and 1,000 3
4.0A.1 Lesson 4: Interpret and represent patterns when multiplying by 10,
4.0A.2 100, and 1,000 in arrays and numerically.
4.NBT.1 . . . -
Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits,

recognizing patterns.

Lesson 6: Multiply two-digit multiples of 10 by two-digit multiples of
10 with the area model.

4.NBT.5 C | Multiplication of up to Four Digits by Single-Digit Numbers 5
4.0A.2 Lesson 7: Use place value disks to represent two-digit by one-digit
4.NBT.1 multiplication.

Lesson 8: Extend the use of place value disks to represent three- and

four-digit by one-digit multiplication.

Lessons 9-10: Multiply three- and four-digit numbers by one-digit
numbers applying the standard algorithm.

Lesson 11: Connect the area model and the partial products method
to the standard algorithm.

4.0A.1 D | Multiplication Word Problems 2
4.0A.2 Lesson 12: Solve two-step word problems, including multiplicative
4.0A.3 comparison.
4.NBT.5 e . L. .
Lesson 13: Use multiplication, addition, or subtraction to solve

multi-step word problems.

Mid-Module Assessment: Topics A-D (review 1 day, assessment % day, 2
return % day)

EUREKA Module 3: Multi-Digit Multiplication and Division 9
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Standards ‘ Topics and Objectives DIV

4.NBT.6 E Division of Tens and Ones with Successive Remainders 8
4.0A.3 Lesson 14: Solve division word problems with remainders.
Lesson 15: Understand and solve division problems with a remainder

using the array and area models.

Lesson 16: Understand and solve two-digit dividend division problems
with a remainder in the ones place by using place value
disks.

Lesson 17: Represent and solve division problems requiring
decomposing a remainder in the tens.

Lesson 18: Find whole number quotients and remainders.

Lesson 19: Explain remainders by using place value understanding and
models.

Lesson 20: Solve division problems without remainders using the area
model.

Lesson 21: Solve division problems with remainders using the area
model.

4.0A.4 F Reasoning with Divisibility 4

Lesson 22: Find factor pairs for numbers to 100, and use

understanding of factors to define prime and composite.

Lesson 23: Use division and the associative property to test for factors
and observe patterns.

Lesson 24: Determine if a whole number is a multiple of another
number.
Lesson 25: Explore properties of prime and composite numbers to 100

by using multiples.

4.0A.3 G Division of Thousands, Hundreds, Tens, and Ones 8
4.NBT.6 Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit
4.NBT.1 numbers.

Lesson 27: Represent and solve division problems with up to a

three-digit dividend numerically and with place value disks
requiring decomposing a remainder in the hundreds place.

Lesson 28: Represent and solve three-digit dividend division with
divisors of 2, 3, 4, and 5 numerically.

EUREKA Module 3: Multi-Digit Multiplication and Division 10
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Standards  Topics and Objectives EIV
Lesson 29: Represent numerically four-digit dividend division with
divisors of 2, 3, 4, and 5, decomposing a remainder up to
three times.
Lesson 30: Solve division problems with a zero in the dividend or with

a zero in the quotient.

Lesson 31: Interpret division word problems as either number of
groups unknown or group size unknown.

Lesson 32: Interpret and find whole number quotients and remainders
to solve one-step division word problems with larger
divisors of 6, 7, 8, and 9.

Lesson 33: Explain the connection of the area model of division to the
long division algorithm for three- and four-digit dividends

4.NBT.5 H Multiplication of Two-Digit by Two-Digit Numbers 5
4.0A.3 Lesson 34: Multiply two-digit multiples of 10 by two-digit numbers
4.MD.3 using a place value chart.
Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers
using the area model.
Lesson 36: Multiply two-digit by two-digit numbers using four partial
products.

Lessons 37-38: Transition from four partial products to the standard
algorithm for two-digit by two-digit multiplication.

End-of-Module Assessment: Topics A—H (review 1 day, assessment % day, 3
return % day, remediation or further applications 1 day)
Total Number of Instructional Days 43
Terminology

New or Recently Introduced Terms

= Associative property (e.g., 96 =3 x (4 x 8) = (3 x4) x 8)

= Composite number (positive integer having three or more whole number factors)

= Distributive property (e.g., 64 x 27 = (60 x 20) + (60 x 7) + (4 x 20) + (4 x 7))

= Divisible

= Divisor (the number by which another number is divided)

=  Formula (a mathematical rule expressed as an equation with numbers and/or variables)
= Long division (process of dividing a large dividend using several recorded steps)
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=  Partial product (e.g., 24 x 6 = (20 x 6) + (4 x 6) = 120 + 24)
=  Prime number (positive integer greater than 1 having whole number factors of only 1 and itself)
=  Remainder (the number left over when one integer is divided by another)

Familiar Terms and Symbols®

= Algorithm (steps for base ten computations with the four operations)
=  Area (the amount of two-dimensional space in a bounded region)

=  Area model (a model for multiplication and division problems that relates rectangular arrays to area,
in which the length and width of a rectangle represent the factors for multiplication, and for division,
the width represents the divisor and the length represents the quotient)

=  Array (a set of numbers or objects that follow a specific pattern, a matrix)

=  Bundling, grouping, renaming, changing (compose or decompose a 10, 100, etc.)

= Compare (to find the similarity or dissimilarity between)

= Distribute (decompose an unknown product in terms of two known products to solve)

=  Divide, division (e.g., 15+ 5=3)

= Equation (a statement that the values of two mathematical expressions are equal using the = sign)
=  Factors (hnumbers that can be multiplied together to get other numbers)

=  Mixed units (e.g., 1 ft 3in, 41b 13 0z)

=  Multiple (product of a given number and any other whole number)

=  Multiply, multiplication (e.g., 5 x 3 = 15)

= Perimeter (length of a continuous line forming the boundary of a closed geometric figure)
= Place value (the numerical value that a digit has by virtue of its position in a number)

= Product (the result of multiplication)

= Quotient (the result of division)

=  Rectangular array (an arrangement of a set of objects into rows and columns)

=  Rows, columns (e.g., in reference to rectangular arrays)

=  timesasmany __ as___ (multiplicative comparative sentence frame)

6These are terms and symbols students have used or seen previously.
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A STORY OF UNITS Module Overview m

Suggested Tools and Representations

= Area model Area Model
. Number Bond

= Grid paper 5% ¢
=  Number bond 1 Ll .
= Place value disks: suggested minimum

of 1 set per pair of students (18 ones, 30 ¢oo 190

18 tens, 18 hundreds, 18 thousands,

1 ten thousand)

Place Value Disks Thousands Place Value Chart

. . . . . @ ® G) thousands hundreds ‘:é —
° o
eee ololo S L
2P
® ' X 5.
&

=  Tape diagram
=  Ten thousands place value chart (Lesson 7 Template)
=  Thousands place value chart (Lesson 4 Template)

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.”

’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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A STORY OF UNITS Module Overview m

Assessment Summary

Type ‘ Administered Format Standards Addressed

Mid-Module After Topic D Constructed response with rubric 4.0A.1
Assessment Task 4.0A.2
4.0A.3
4.NBT.5
4.MD.3

End-of-Module After Topic H Constructed response with rubric 4.0A.1
Assessment Task 4.0A.2
4.0A.3
4.0A.4
4.NBT.5
4.NBT.6
4.MD.3
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A STORY OF UNITS

GRADE

Topic A

Mathematics Curriculum

GRADE 4 e« MODULE 3

Multiplicative Comparison Word

Problems

4.0A.1,4.0A.2,4.MD.3,4.0A.3

Focus Standards: 4.0A.1
4.0A.2
4.MD.3

Instructional Days: 3
Coherence -Links from: G3-M4
G3-M7
-Links to: G5-M5

Interpret a multiplication equation as a comparison, e.g., interpret35=5x 7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations.

Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison. (See
CCLS Glossary, Table 2.)

Apply the area and perimeter formulas for rectangles in real world and mathematical
problems. For example, find the width of a rectangular room given the area of the
flooring and the length, by viewing the area formula as a multiplication equation with
an unknown factor.

Multiplication and Area
Geometry and Measurement Word Problems

Addition and Multiplication with Volume and Area

Students begin Topic A by investigating the formulas for ~ Problem 2: The width of David's tent is 5 feet.

area and perimeter. In Lesson 1, they use those
formulas to solve for area and perimeter and to find the

The length is twice the width.
David’s rectangular air mattress measures 3 feet by 6 feet.
If David puts the air mattress in the tent, how many square feet

measurements of unknown lengths and widths. In of floor space will be available for the rest of his things?
Lessons 2 and 3, students use their understanding of 0Ft
the area and perimeter formulas to solve multiplicative ——
]

comparison problems including the language of times :
as much as with a focus on problems using area and 54 =

. - . ) e 50-1%= 22
perimeter as a context (e.g., A field is 9 feet wide. It is 4
times as long as it is wide. What is the perimeter of the PP a
field?) (4.0A.2, 4.MD.3). Students create diagrams to po S g t\‘:‘:'"&
re‘present these problems as well as \{V!’Ite equations Wil be 32 “0"”{ fedk 0
with symbols for the unknown quantities. Thert

EUREKA  ™*
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A STORY OF UNITS Topic A m

Multiplicative comparison is foundational for understanding multiplication as scaling in Grade 5 and sets the
stage for proportional reasoning in Grade 6. Students determine, using times as much as, the length of one
side of a rectangle as compared to its width. Beginning this Grade 4 module with area and perimeter allows
students to review their multiplication facts, apply them to new and interesting word problems, and develop
a deeper understanding of the area model as a method for calculating with larger numbers.

A Teaching Sequence Toward Mastery of Multiplicative Comparison Word Problems

Objective 1: Investigate and use the formulas for area and perimeter of rectangles.
(Lesson 1)

Objective 2: Solve multiplicative comparison word problems by applying the area and perimeter
formulas.
(Lesson 2)

Objective 3: Demonstrate understanding of area and perimeter formulas by solving multi-step real-
world problems.
(Lesson 3)

EUREKA Topic A: Multiplicative Comparison Word Problems 16
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A STORY OF UNITS Lesson 1 m

Lesson 1

Objective: Investigate and use the formulas for area and perimeter of
rectangles.

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)

= Perimeter and Area 4.MD.3 (3 minutes)
= Multiply a Number by Itself 4.MD.3 (5 minutes)
= Group Counting 4.0A.4 (3 minutes)
= Find the Unknown Factor 4.0A.4 (4 minutes)

Perimeter and Area (3 minutes)

Materials: (T) Grid paper (with ability to project or enlarge grid paper)

Note: This fluency activity prepares students for this lesson’s Concept Development.

T: (Project grid paper with a rectangle of 5 units by 2 units shaded.) What’s the length of the longest
side?
S: 5 units.
T: (Write 5 units. Point to the opposite side.) What’s the length of the opposite side?
S: 5 units.
T:  (Write 5 units.) What’s the sum of the rectangle’s two longest sides?
S: 10 units.
T:  What’s the length of the shortest side?
S: 2 units.
T: (Write 2 units. Point to the unknown side.) What’s the length of the unknown side?
S: 2 units.
T: (Write 2 units.) What’s the sum of the rectangle’s two shortest sides?
S: 4 units.
T:  What's the perimeter?
S: 14 units.
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 17
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A STORY OF UNITS Lesson 1

How many square units are in one row?

5 square units.

How many rows of 5 square units are there?

2 rows.

Let’s find how many square units there are in the rectangle, counting by fives.
5, 10.

What’s the area?

S: 10 square units.

U A B A B

Repeat the process for 3 x 4 and 7 x 3 rectangles.

Multiply a Number by Itself (5 minutes)

Note: Multiplying a number by itself helps students quickly compute the areas of squares.
T: (Projectlx1=___.) Saythe complete multiplication equation.
S: 1x1=1.

Repeat the process for 2, 3,4, 5, 6,7, 8,9, and 10.

T: I'm going to call out a number. You say the answer when it's multiplied by itself. 2.
S: 4.

Repeat the process for this possible sequence: 1, 10,5, 3,6, 8,4, 7, and 9.

Group Counting (3 minutes)

Note: Group counting helps review multiples and factors that students need to recall during the lesson.

Direct students to count forward and backward, occasionally changing the direction of the count, using the
following sequence: threes to 24, fours to 24, and sixes to 24.

T: Count by threes. Ready? (Use a familiar signal to indicate counting up or counting down.)
S: 3,6,9,12,9,12,9,12, 15, 18, 21, 18, 21, 18, 21, 24, 21, 18, 21, 18, 15, 12,9, 12, 9, 6, 3.
Find the Unknown Factor (4 minutes)

Materials: (S) Personal white board

Note: Finding the unknown factor in isolation prepares students to solve unknown side problems when given

the area.

T: (Project3x___ =12.) Onyour personal white boards, write the unknown factor.

S: (Write 4.)

T: Say the multiplication sentence.

S: 3x4=12.
Repeat the process with the following possible sequence: 4 x  =12,4x _ =24,3x =24,
6x  =12,6x__ =24,and3x___ =18.

EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 18
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A STORY OF UNITS

Concept Development (35 minutes)

Materials: (T) Grid paper (with ability to project or enlarge grid paper), chart paper (S) Grid paper, personal

white board - S
R
Problem 1: Review and compare perimeter and area of a rectangle. l 4 l-l-ﬂl'\'lf'
T: Draw arectangle on your grid paper that is four units wide and = 8 B | el
seven units long. o) [ bl bl L i
| |
S: (Draw the rectangle on grid paper.) "— ‘ e ;n'Thm b=
(Monitor to see that students have drawn the rectangle ] s 11 T T |
correctly.) Tell your partner what you notice about your L =R EE
rectangle. e Pl
S:  The opposite sides are the same length. = It has four right | | [P 2units | i | 3
angles. = The area of the rectangle is 28 square units. ‘ A= 28 sq !,.,4'! d}s
- The perimeter of the rectangle is 22 units. 3 S
T: Place the point of your pencil on one of the corners of the rectangle. Now, trace around the outside
of the rectangle until you get back to where you started. What do we call the measurement of the
distance around a rectangle?
S:  The perimeter.
Trace the perimeter again. This time, count the units as you trace them. What is the perimeter of
the rectangle?
S: 22 units.
When we know the measurements of the length and width of a rectangle, is there a quicker way to
determine the perimeter than to count the units while tracing?
S: We could add the measurements of all four sides of the rectangle.
Take your pencil and count all of the squares within your rectangle. These squares represent the
area of the rectangle. How do | find the area of the rectangle?
S:  You count the squares. = You can multiply the length times the width of the rectangle. = Four
units times 7 units is 28 square units.
Problem 2: Use the formula 2 x (/ + w) to solve for perimeter and to find an o e S AR
. 3 l-'-l"q"‘ﬁ
unknown side length of a rectangle. =
T: Draw a rectangle on your graph paper that is 3 units wide and 9 units ':' [ 1
long. (Draw and display the rectangle.) Watch as I label the length and ; [ B
width of the rectangle. Now, label the length and width of your R i o
. . - 4
rectangle. How can | find the perimeter? ] 'fl_u.nﬂ‘.s
S:  Add up the lengths of all of the sides. 3 +9 + 3 + 9 =24. The perimeter is |
24 units. = You could also add 3 + 3 + 9 + 9. The answer is still 24 units. g
The order doesn’t matter when you are adding. i' i &
T: Use your pencil to trace along one width and one length. Along how il
many units did you trace? |
Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 19
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A STORY OF UNITS Lesson 1

v a9

w d49v 49

12 units.

How does 12 relate to the length and width of the rectangle?

It's the sum of the length and width.

How does the sum of the length and width relate to finding the perimeter of the rectangle?

It’s halfway around. = | can double the length and double the width to find the perimeter instead of
adding all the sides (2/ + 2w). = | could also add the length and the width and double that sum,
2 x (I + w). = Both of those work since the opposite sides are equal.

You have just mentioned many formulas, like counting along the sides of the rectangle or adding
sides or doubling, to find the perimeter. Let’s create a chart to keep track of the formulas for finding
the perimeter of a rectangle. Talk to your partner about the most efficient way to find the
perimeter.

If I draw the shape on grid paper, | can just count along the edge. = | am Evialse Ge
good at adding, so | will add all four sides. = It is faster to double the sum Pecimeter
of the length and width. It’s only two steps. e
We can write the formula as P = 2 x (/ + w) on our chart, meaning we add P=Ltw+lrw
the length and width first and then multiply that sum by 2. What is the
length plus width of this rectangle? P L+ Zw

I Is 12. 12 units.
3pus'9 equals unlt.s | P- 2: (L‘i'u#)
12 units doubled, or 12 units times 2, equals ...?
24 units.

Now, draw a rectangle that is 2 units wide and 4 units long. Find the perimeter by using the formula
| just mentioned. Then, solve for the perimeter using a different formula to check your work.

2+4=6and 6x2=12. The perimeter is 12 units. = Another way is to double 2, double 4, and
then add the doubles together. 4 plus 8 is 12 units. Both formulas give us the same answer.

Repeat with a rectangle that is 5 units wide and 6 units long.

Instruct students to sketch a rectangle with a width of 5 units and a perimeter 5 ondrs
of 26 units on their personal white boards, not using graph paper.

T:

Label the width as 5 units. Label the length as an unknown of x units. ¥ oS
How can we determine the length? Discuss your ideas with a partner.

If | know that the width is 5, | can label the opposite side as 5 units since they are the same. If the
perimeter is 26, | can take away the widths to find the sum of the other two sides. 26 —10 = 16. If
the sum of the remaining two sides is 16, | know that each side must be 8 since | know that they are
equal and that 8 + 8 = 16, so x = 8 (shows sketch to demonstrate her thinking).

We could also find the length another way. | know that if | add the length and the width of the
rectangle together, | will get half of the perimeter. In this rectangle, because the perimeter is 26
units, the length plus the width equals 13 units. If the width is 5, that means that the length has to
be 8 units because 5+8=13. > 26+2=13,x+5=130r13-5=x,sox=8.

Repeat for P=28 cm, /=8 cm.

EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 20
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A STORY OF UNITS Lesson 1

Problem 3: Use the area formula (/ x w) to solve for area and to solve for the unknown side length of a
rectangle.

T:

Look back at the rectangle with the width of 3 units and the length of 9 units. How can we find the
area of the rectangle?

We can count all of the squares. = We could also count the number of squares in one row and then
skip-count that number for all of the rows. = That’s just multiplying the number of rows by the
number in each row. = A quicker way is to multiply the length times the width. Nine rows of 3
units each is like an array. We can just multiply 9 x 3.

Talk to your partner about the most efficient way to find the area of a rectangle.

|23 - 8 2 3 lanidy i 3 “?!__hr_:_ o

Yis.LE Q S - :
1 q T ¢

wuef af T o

L5415 ‘lm&s : ¥ ke e

Y B M . '

Zzzazq H i l‘( H ”;h B

i et :

25126127 T 2 {‘< l ,;’m,-,

27 5%\,\9,& waa s 27 551\!\@"& un\sﬁ q 3= 27

27 Square uals

Discuss how to find the area for the 2 x 4 rectangle and the 5 x 6 rectangle drawn earlier in the lesson.
Encourage students to multiply length times width to solve. Ask students to tell how the area of each
rectangle needs to be labeled and why.

T:

We discussed a formula for finding the perimeter of a rectangle. We just discovered a formula for
finding the area of a rectangle. If we use A for area, / for length, and w for width, how could we
write the formula?

A=[lxw.

(Sketch a rectangle on the board, and label the area as 50 square 10 cen
centimeters.) If we know that the area of a rectangle is 50 square

centimeters and that the length of the rectangle is 10 centimeters, Soﬁj cen

how can we determine the measurement of the width of the

rectangle?

| can use the area formula. 50 square centimeters is equal to 10 centimeters times the width. 10
times 5 equals 50, so the width is 5 centimeters. = The area formulasays50=10x ___ . | can solve

that with division! So, 50 square centimeters divided by 10 centimeters is 5 centimeters.

Repeat for A =32 square m, /=8 m and for A =63 squarecm, w =7 cm.

L
W AL 39 e
6 5(1 ey | Ten
Len
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A STORY OF UNITS Lesson 1

Problem 4: Given the area of a rectangle, find all possible whole number combinations of the length and
width, and then calculate the perimeter.

T: If arectangle has an area of 24 square units, what whole numbers could be the length and width of
the rectangle? Discuss with your partner.

S:  The length is 3 units, and the width is 8 units. = Yes, but the length could also be 4 units and the
width 6 units. Or, the other way around: length of 6 units and width of 4 units. - There are many
combinations of length and width to make a rectangle with an area of 24 square units.

T: With your partner, draw and complete a table similar to mine until you have found all possible whole
number combinations for the length and width.

Circulate, checking to see that students are using the length times width formula to find the dimensions.
Complete the table with all combinations as a class.

T: Now, sketch each rectangle, and solve for the perimeter using the perimeter formula.

Circulate, checking to see that students draw rectangles to scale and solve for perimeter using the formula.
Check answers as a class.

Possible Dimensions
Rk o B L =
24 5.}5..,&1 Onits

L‘Eﬂﬂﬁ'\'\ Width Funiys le wnits
Bunits Benits
H wruis fs umids
b vnits Y un_i']‘:_ P= 2= {ﬂ:-i-h'j
Pz 24(348) P= 20 units
P22l
- i Y= 22 uwﬂ‘i
— L

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 your
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.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Investigate and use the formulas for
area and perimeter of rectangles.

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.

EUREKA

What is a formula for solving for perimeter?
What formula is most efficient?

Compare the units used to measure perimeter
and the units used to measure area (length units
and square units).

What was challenging about solving Problems
6(a) and 6(b)? How did the process of solving
Problems 4 and 5 help you to figure out how to
solve Problems 6(a) and 6(b)?

The perimeters of the rectangles in Problems 2(a)
and 2(b) are the same. Why are the areas
different?

The areas of the rectangles in Problems 6(a) and
6(b) are the same. Why are the perimeters
different?

How did you find the answer for the length of the
unknown side, x, in Problems 4(a) and 4(b)?

What was your strategy for finding the length of
the unknown side, x, in Problems 5(a) and 5(b)?
Discuss with your partner.

What significant math vocabulary did we use
today to communicate precisely?

Lesson 1:

MATH

Lesson 1

Name da(’K Date
1. Determine the perimeter and area of rectangles A and B.
1
P- Jx(1#w) 9 R 2«(1+w)
P=ax lb & q P=4+ 15 s
P33 8 b P-30 +i
He 30
EY3
Az lxw A=[xw
Aer1xd A= AxC
AsLD A:!é_syzmmk A:S‘iggn&umk A=64
v- 33 units =30 Unis
2. Determine the perimeter and area of each rectangle. 3em
a 6em b. :Qx(!*’\n/)
- Ax |
sem v-_Adam P=a3
P= 2x(1ew) e B Bem p-ddem
fax Zﬂ%dm A=
=22 AzlxW A=(xB-3D A=]xw
3. Determine the perimeter of each rectangle. A=3x8= a4
a 166 m b.
1m50cm
99 m 75cm
1L 450em £=2x(1rv)
p-_530m 25 +94 - or dmB0am  P=AX285
- s 4¢P 150 2% P=45d
PedxOrw) — cp » B0, 45 #
P= 2x3L5=530 25 50
4. Given the rectangle’s area, find the unknown side length.
B 8cm A=W B em AeLAW
80 A= BaW Agre xam AT TxW
squre | §0=85 X o | uasTex
= X=10 X=11
10 7=
5. Given the rectangle’s perimeter, find the unknown side length.
a. P=120cm 20cm b. P=1,000m
P-aL+aw L
P-aLtaw xom AW=RB0+A50=50) o
AL= 20180 =40 1,000 =L +B00
130= 4D +aw 1,000  500=aL
130 W 40 %0 -850
%0 0x2=W 40=W 500+2:=L  250=L
6. Each of the following rectangles has whole number side lengths. Given the area and perimeter, find the
length and width.
a. P=20cm b. P=28m
A= 24 oy fed
A= Lx W w18 o
wi( L 24
1 [a square .
2112 J om - bt_am 2
38 ﬁg T _dm P=£(&;W) !
: o i %
e BAY BV brAoves.

Investigate and use the formulas for area and perimeter of rectangles.
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A STORY OF UNITS Lesson 1 m

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 1: Investigate and use the formulas for area and perimeter of rectangles.
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A STORY OF UNITS Lesson 1 Problem Set

Name Date
1. Determine the perimeter and area of rectangles A and B.
A
B
a A= A=
b. P= P=
2. Determine the perimeter and area of each rectangle. 3cm
a. b.
6 cm
5cm P=
8cm P=
A=
A=
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles.
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A STORY OF UNITS Lesson 1 Problem Set m

3. Determine the perimeter of each rectangle.

a. b.
166 m
1m50cm
99 m 75 cm
p= P=
4. Given the rectangle’s area, find the unknown side length.
a. b.
8cm 7cm
80 49 Xcm
square
Xcm
square cm
cm
X= X=
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 26
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A STORY OF UNITS Lesson 1 Problem Set m

5. Given the rectangle’s perimeter, find the unknown side length.
a. P=120cm b. P=1,000m

20cm xm

250 m

Xxcm

6. Each of the following rectangles has whole number side lengths. Given the area and perimeter, find the
length and width.

a. P=20cm b. P=28m
| =
24
24 W= |square
square m
cm w=
| =
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 27
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A STORY OF UNITS Lesson 1 Exit Ticket m

Name Date

1. Determine the area and perimeter of the rectangle.

8cm

2cm
2. Determine the perimeter of the rectangle.
347 m
99 m
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 28
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A STORY OF UNITS Lesson 1 Homework

Name Date

1. Determine the perimeter and area of rectangles A and B.

A
B
a. A= A=
b. P= P=
2. Determine the perimeter and area of each rectangle. 4
cm
a. b.
7cm
p= P=
9cm
3cm
A= A=
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles.
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A STORY OF UNITS Lesson 1 Homework m

3. Determine the perimeter of each rectangle.

a. b.
149 m
2m10cm
76 m 45 cm
P=
P=
4. Given the rectangle’s area, find the unknown side length.
a. b.
6cm 5m
25
60 square Xm
square Xcm m
cm
X= X=
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 30
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A STORY OF UNITS Lesson 1 Homework m

5. Given the rectangle’s perimeter, find the unknown side length.

a. P=180cm b. P=1,000m
40 cm xm

150 m
xcm

6. Each of the following rectangles has whole number side lengths. Given the area and perimeter, find the
length and width.

a. A=32squarecm b. A=36squarem
P=24cm P=30m

W =

36

W = - | =
32 square cm square
m
EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. 31
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A STORY OF UNITS Lesson 2 m

Lesson 2

Objective: Solve multiplicative comparison word problems by applying the
area and perimeter formulas.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply a Number by Itself 4.MD.3 (2 minutes)
= Rename the Unit 4.NBT.1 (4 minutes)
= Find the Area and Perimeter 4.MD.3 (6 minutes)

Multiply a Number by Itself (2 minutes)

Materials: (S) Personal white board

Note: Multiplying a number by itself helps students quickly compute the areas of squares.

Repeat the process from Lesson 1, using more choral response.

Rename the Unit (4 minutes)

Materials: (S) Personal white board

Note: Renaming units helps prepare students for Topic B.

T: (Project 7 tens = .) Fill in the blank to make a true number sentence using standard form.
S: 7tens=70.

Repeat the process for 9 tens, 10 tens, 11 tens, and 12 tens.

T: (Project 17 tens = .) Fill in the blank to make a true number sentence using standard form.
S:  (Show 17 tens =170.)

Repeat with the following possible sequence: 17 hundreds, 17 thousands, 13 tens, 13 hundreds, and
13 thousands.

EUREKA Lesson 2: Solve multiplicative comparison word problems by applying the area 32

™ d perimeter formulas.
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A STORY OF UNITS Lesson 2

Find the Area and Perimeter (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1.
T: (Project a rectangle with a length of 4 cm and a width of 3 cm.) On your personal white boards,
write a multiplication sentence to find the area.
S:  (Write 4 cm x 3 cm = 12 square cm.)
T: Use the formula for perimeter to solve.
S: (Write2x(4cm+3cm)=14cm.)

Repeat the process for a rectangle with dimensions of 6 cm x 4 cm.

T: (Project a square with a length of 2 m.) This is a square. Say the length of each side.
S: 2 meters.
T: Onyour boards, write a multiplication sentence to find the area.
S: (Write2 m x 2 m =4 square m.)
T: Write the perimeter.
S: 2x(2m+2m)=8m.
Repeat the process for squares with lengths of 3 cm and 9 cm.
T: (Project a rectangle with an area of 12 square cm, length of 2 cm, and x for the width.) On your
boards, write a division sentence to find the width.

S:  (Write 12 squarecm+2 cm =6cm.)

Repeat the process for 12 square cm + 4 cm, 18 square cm+ 3 cm, and 25 square cm+ 5 cm.

Application Problem (6 minutes)

Tommy’s dad is teaching him how to make tables out of tiles. Tommy makes a small table that is 3 feet wide
and 4 feet long. How many square-foot tiles does he need to cover the top of the table? How many feet of
decorative border material will his dad need to cover the edges of the table?

one square foot tile

border material

4 feet J

Jfeet

Extension: Tommy’s dad is making a table 6 feet wide and 8 feet long. When both tables are placed
together, what will their combined area be?

EUREKA Lesson 2: Solve multiplicative comparison word problems by applying the area 33

™ d perimeter formulas.
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A STORY OF UNITS Lesson 2 m

Note: This Application Problem builds from 3.MD.5, 3.MD.6, and 3.MD.8 and bridges back to the Concept
Development of Lesson 1, during which students investigated and used the formulas for the area and
perimeter of rectangles.

4 - 38 xus = 2% (443) i
_ﬁ?{j .ﬂ’]flscbuad{:‘f P= 2xTH "
= |4 H G
TommY will need \Z 3 ] Both habls ﬁq-d’[ur
Scbw.ﬂ foot Hles omd his dad "-'t”" 2 will ﬂiﬂ! 0 Sqpart
need 14 feek of border wedesial. :" cf;g sqpart =t feet of avea -
Yg 4= O

Concept Development (32 minutes)

Materials: (T) Chart of formulas for perimeter and area from Lesson 1 (S) Personal white board, square-inch
tiles

Problem 1: A rectangle is 1 inch wide. Itis 3 times as long as it is wide. Use square tiles to find its length.

T: Place 3 square-inch tiles on
your personal white
board. Talk to your
partner about what the
width and length of this
rectangle are.

S:  (Discuss.)

| heard Alyssa say that
the width is 1 inch and
the length is 3 inches.
Now, make it 2 times as
long. (Add 3 more square
tiles.) It's now 6 inches
long. Three times as long
(add 3 more tiles) would
be 9 inches. Using the
original length of 3 inches,
tell your partner how to
determine the current
length that is three times as
many.

S: I multiply the original length times 3. = Three times as long as 3 inches is the same as 3 times 3
inches.

Repeat using tiles to find a rectangle that is 3 inches wide and 3 times as long as it is wide.

EUREKA Lesson 2: Solve multiplicative comparison word problems by applying the area 34
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A STORY OF UNITS Lesson 2 m

Problem 2: A rectangle is 2 meters wide. It is 3 times as long as it is wide. Draw to find its length.

T: The rectangle is 2 meters wide. (Draw a vertical line and label it as 2 meters.)

T: Itis 3 times aslongasitis wide. That means the length can be thought of as three segments, or
short lines, each 2 meters long. (Draw the horizontal lines to create a square 2 meters by 2 meters.)

T: Hereis the same length, 2 times as long, 3 times as long. (Extend the rectangle as shown.) What is
the length when there are 3 segments, each 2 meters long?

S: 6 meters.

Zm 2o Zm Zn 2w Im
S I . Y R A 32
| i ; i i
3% Zm=bm
T: With your partner, draw this rectangle and label the
length and width. What is the length? What is the NOTES ON

width?
S:  Thelength is 6 meters, and the width is 2 meters.

MULTIPLE MEANS

OF ACTION AND
What is the perimeter? Use the chart of formulas for EXPRESSION:

erimeters from Lesson 1 for reference.
P Ease the task of drawing by offering

S:  Doubling the sum of 6 meters and 2 meters gives us students the choice of tracing the
16 meters. concrete tiles. Alternatively, reduce
T: Whatis the area? the small motor demands by providing

. . a template, grid paper, or computer
S: 6 meters times 2 meters is 12 square meters. P & p.p P

software for drawing.
Repeat with a rectangle that is 3 meters long and 4 times as

wide as it is long.
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A STORY OF UNITS

Lesson 2

Problem 3: Solve a multiplicative comparison word problem using the area and perimeter formulas.

Christine painted a mural with an area of 18 square meters and a length of 6 meters. What is the width of her
mural? Her next mural will be the same length as the first but 4 times as wide. What is the perimeter of her

next mural?
Display the first two statements of the problem.

T:  With your partner, determine the width of the first
mural.

S:  The areais 18 square meters. 18 square meters
divided by 6 meters is 3 meters. The width is
3 meters.

T: True. (Display the last two statements of the
problem.) Using those dimensions, draw and label
Christine’s next mural. Begin with the side length
you know, 6 meters. How many copies of Christine’s
first mural will we see in her next mural? Draw
them.

S:  Four copies. (Draw.)

Tell me a multiplication sentence to find how wide her
next mural will be.

S: 3 meters times 4 equals 12 meters.
Finish labeling the diagram.

T: Find the perimeter of Christine’s next mural. For help,
use the chart of formulas for perimeter that we
created during Lesson 1.

S: 12 meters plus 6 meters is 18 meters. 18 meters
doubled is 36 meters. The perimeter is 36 meters.

Problem 4: Observe the relationship of area and perimeter
while solving a multiplicative comparison word problem using
the area and perimeter formulas.

Sherrie’s rectangular garden is 8 square meters. The longer side
of the garden is 4 meters. Nancy’s garden is twice as long and
twice as wide as Sherrie’s rectangular garden.

Display the first two statements.

T: With your partner, draw and label a diagram of
Sherrie’s garden.

S: (Draw and label Sherrie’s garden.)
What is the width of Sherrie’s garden?

A= Lxw or A7l=w

182=%
The width of hev mural
S 3 meters.

Janc = 12w
Pz Zx (Lew)
1= th%l?—)
2% (18) = o meters

The pcrimdu‘ of her
neet murn.'- is 3le me

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

English language learners may benefit
from frequent checks for
understanding as the word problem is
read aloud. Explain how the term
square meters denotes the garden’s
area. Instead of twice, say two times.
Use gestures and illustrations to clarify
the meaning. In addition, after
students discover the relationship
between area and perimeter, challenge
them to explore further. Ask, “If you
draw another rectangle with a different
length, will a similar doubling of the
perimeter and quadrupling of the area
result?”

S:  Two meters because 8 square meters divided by 4 meters is 2 meters.

Lesson 2:

EUREKA
MATH

and perimeter formulas.

Solve multiplicative comparison word problems by applying the area
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A STORY OF UNITS Lesson 2

T. (Display the next statement.) Help me draw Nancy’s garden. Twice as long as 4 meters is how many
meters?

8 meters.
Twice as wide as 2 meters is how many meters?
4 meters.

Draw Nancy’s garden and find

the perimeters of both
gardens.

v v

2N
d sol find th *\Eé o
S: (Dr;i|w and solve to find the & 0= 9x (1)
perimeters.) -
ERVIRS
T: Tell your partner the o o 0= 2% (Vv
relationship between the two 2 \Lmekecs 22X\

9=2% (127 6)

perimeters. QZ 24 metecs = 2% RN
S:  Sherrie’s garden has a @ \‘@\\h_) = 2( melers

AN

perimeter of 12 meters.
Nancy’s garden has a

< G

perimeter of 24 meters. 2> @ R:%f“ X Ho Bi= 12 x b

The length doubled, and the 7 44 Squere s f7 ShSpacaedes A= T2 Squac weeS
width doubled, so the \xﬁ)

perimeter doubled! 12 b2

meters times 2 is 24 meters.

T: If Sherrie’s neighbor had a garden 3 times as long and 3 times as wide as her garden, what would be
the relationship of the perimeter between those gardens?

S:  The perimeter would triple!

Solve for the area of Nancy’s garden and the neighbor’s garden. What do you notice about the
relationship among the perimeters and areas of the three gardens?

S:  Nancy’s garden has an area of 32 square meters. The neighbor’s garden has an area of 72 square
meters. = The length and width of Nancy’s garden is double that of Sherrie’s garden, but the area
did not double. = The length is doubled and the width is doubled. 2 times 2 is 4, so the area will be
4 times as large. = Right, the area quadrupled! | can put the area of Sherrie’s garden inside
Nancy’s garden 4 times. = The length and width of the neighbor’s garden tripled, and 3 times 3 is 9.
The area of the neighbor’s garden is 9 times that of Sherrie’s.

Create a table to show the relationship among the areas and perimeters of the three gardens.

|
Sh:rr"!_ Mﬂ,ﬂ{l’- r I"-I!ll.l-l.hbﬂr
Perimeter] [Zm | 24m | Blem

Lﬁffﬁ E'i%m Fsgm _1'2::1'*1
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A STORY OF UNITS

Problem Set (10 minutes)

Lesson

2

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 hame_Jack oste
. . . . 1. Arectangular porch is 4 feet wide. It is 3 times as long as it is wide.
specifying which problems they work on first. Some A s
. . 2. Label the diagram with the dimengions of the porch.
problems do not specify a method for solving. Students Ge aer _uen)
should solve these problems using the RDW approach as| | '
used for Application Problems.
b. Find the perimeter of the porch.
P= 2% (L +)
. . = 2x (1244) 0= 3) feer
Student Debrief (10 minutes) =
2. Anarrow rectangular banner is 5 inches wide. It is 6 times as long as it is wide.
Lesson Objective: Solve multiplicative comparison word = Draws dagam ofth bannr ad ¢ dimension.
problems by applying the area and perimeter formulas. fm 51 B B G
Sin
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience. b. Find the perimetran s fthe bamner.
P= 2% (L-\—w) 27030 A= xw A=150squae
Invite students to review their solutions for the Problem i i" (:5"*53 = ::;5
. . T 2% G
Set. They should check work by comparing answers with a 76 = 154es
partner before going over answers as a class. Look for S
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.
3. Thearea ofa rectangle Is 42 d Its length ks 7
= Discuss the relationship between the area of an N p—
original rectangle and the area of a different ::‘L":’M sqem | 740
rectangle whose width is 3 times as long as it was 42:¢7:6  W2lem
to Sta rt With b. Charlie wants ta draw a second rectangle that is the same length but is 3 times s wile. Draw and
. label Charlie’s second rectangle,!
i G oy
= Discuss the relationship between the jﬁi
. . Tes
perimeters of the sandboxes in Problem 4.
= For Problem 4(e), why isn’t the area twice as s ‘"“"“‘"";”__";:‘5“;"{;"““"‘"’“‘"_‘“’
much if the length and width are twice as AT s
? ~2x 25
m UCh : 4. Thearea of Betsy's rectangular sandbox is 20 square feet, The konger side maasures § feet.
. The sandbox at the park Is twice as long and twice a5 wide as Batsy's.
- What ConC|USIon can you make abOUt the areas a. Draw and label a diagram of Betsy's b. Draw and label a diagram of the sandbox
. ‘sancbox. What s is perimeter? ot the park. What is its perimeter?
of two rectangles when the -Wldt‘hS are the 4B psiglt LHis P2 (i)
same but the length of one is twice as much as - = 2% (ov)
5“
the length of the other? o5 2% 3
. . =30
= What conclusion can you make about the areas R - i:((;:’?
of two rectangles when the length and width 05574, * 19 roar
of one rectangle are each twice as much as the
length and width of the other rectangle?
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A STORY OF UNITS

= What significant math vocabulary did we use
today to communicate precisely?

=  How did the Application Problem connect to
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.

Lesson 2 m

€ What s the i the
&\ﬁfi)y' 18R e geameder of ¥ne Cack's Sordoar
Chexs = DL FY 15 doube B greweeies == 8!-’6\3:

Sandlpox.
d. Find the area ofthe park's sandbox using the formula, A=/ x w.

§= bsews A=202q &t

p=\Ox%
=80
& The sandbox at the park has an area that is how many times that of Betsy's sandboxi
(irea of Rhnis Ora of Saks W
20 g £ e b BERY

“Tre Zardbecar S Gark hasan area Hrak s H dees
Fhrar of Behous cordbex

[
Explain whatyou notice using words, pictures, o numbers.

EEaEET 15 douldle
“The ¢t‘i‘\€\€f@‘: Ve igﬁ:; Sir:‘?:\m: ‘S.GC“D .
~onele (69—‘5\35@ o, e fED-‘
e Qec meTer o o (.59\5 5 Sandbox When Fhe \Qr@jﬁ\ and

Gones Yo arRa .
1;‘:;\\ ave dowded, Pre" preimeter doulles, loud e 4t

c{uadvu_p\eﬁ.
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A STORY OF UNITS Lesson 2 Problem Set m

Name Date

1. Arectangular porch is 4 feet wide. It is 3 times as long as it is wide.

a. Label the diagram with the dimensions of the porch.

b. Find the perimeter of the porch.

2. A narrow rectangular banner is 5 inches wide. It is 6 times as long as it is wide.

a. Draw a diagram of the banner, and label its dimensions.

b. Find the perimeter and area of the banner.
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A STORY OF UNITS Lesson 2 Problem Set m

3. The area of a rectangle is 42 square centimeters. Its length is 7 centimeters.

a. What is the width of the rectangle?

b. Charlie wants to draw a second rectangle that is the same length but is 3 times as wide. Draw and
label Charlie’s second rectangle.

c. What is the perimeter of Charlie’s second rectangle?
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A STORY OF UNITS Lesson 2 Problem Set m

4. The area of Betsy’s rectangular sandbox is 20 square feet. The longer side measures 5 feet. The sandbox
at the park is twice as long and twice as wide as Betsy’s.

a. Draw and label a diagram of Betsy’s b. Draw and label a diagram of the sandbox at
sandbox. What is its perimeter? the park. What is its perimeter?

c. What s the relationship between the two perimeters?

d. Find the area of the park’s sandbox using the formula A =/ x w.

EUREKA Lesson 2: Solve multiplicative comparison word problems by applying the area 42
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A STORY OF UNITS Lesson 2 Problem Set m

e. The sandbox at the park has an area that is how many times that of Betsy’s sandbox?

f. Compare how the perimeter changed with how the area changed between the two sandboxes.
Explain what you notice using words, pictures, or numbers.
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A STORY OF UNITS Lesson 2 Exit Ticket m

Name Date

1. Atableis 2 feet wide. Itis 6 times as long as it is wide.

a. Label the diagram with the dimensions of the table.

b. Find the perimeter of the table.

2. Ablanket is 4 feet wide. Itis 3 times as long as it is wide.

a. Draw a diagram of the blanket, and label its dimensions.

b. Find the perimeter and area of the blanket.
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A STORY OF UNITS Lesson 2 Homework m

Name Date

1. Arectangular poolis 7 feet wide. Itis 3 times as long as it is wide.

a. Label the diagram with the dimensions of the pool.

b. Find the perimeter of the pool.

2. Aposteris 3incheslong. Itis 4 times as wide as it is long.

a. Draw a diagram of the poster, and label its dimensions.

b. Find the perimeter and area of the poster.
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A STORY OF UNITS Lesson 2 Homework m

3. The area of a rectangle is 36 square centimeters, and its length is 9 centimeters.

a. What is the width of the rectangle?

b. Elsa wants to draw a second rectangle that is the same length but is 3 times as wide. Draw and label
Elsa’s second rectangle.

c. What is the perimeter of Elsa’s second rectangle?
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A STORY OF UNITS Lesson 2 Homework m

4. The area of Nathan’s bedroom rug is 15 square feet. The longer side measures 5 feet. His living room rug
is twice as long and twice as wide as the bedroom rug.

a. Draw and label a diagram of Nathan’s b. Draw and label a diagram of Nathan’s living
bedroom rug. What is its perimeter? room rug. What is its perimeter?

c. What s the relationship between the two perimeters?

d. Find the area of the living room rug using the formula A =/x w.
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A STORY OF UNITS Lesson 2 Homework m

e. The living room rug has an area that is how many times that of the bedroom rug?

f. Compare how the perimeter changed with how the area changed between the two rugs. Explain
what you notice using words, pictures, or numbers.
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A STORY OF UNITS Lesson 3 m

Lesson 3

Objective: Demonstrate understanding of area and perimeter formulas by
solving multi-step real-world problems.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Squares and Unknown Factors 4.0A.4 (8 minutes)
= Find the Area and Perimeter 4.MD.3 (4 minutes)

Sprint: Squares and Unknown Factors (8 minutes)

Materials: (S) Squares and Unknown Factors Sprint

Note: This Sprint reviews skills that help students as they solve area problem:s.

Find the Area and Perimeter (4 minutes)

Materials: (S) Personal white board

Note: This activity reviews content from Lessons 1 and 2.
Repeat the process from Lesson 2 for the following possible sequence:

= Rectangles with dimensionsof 5cmx2cm,7cm x 2 cm,and 4 cm x 7 cm.
= Squares with lengths of 4 cm and 6 m.

= Rectangles with the following properties: area of 8 square cm, length 2 cm, width x; area of
15 square cm, length 5 cm, width x; and area of 42 square cm, width 6 cm, length x.

EUREKA Lesson 3: Demonstrate understanding of area and perimeter formulas by solving 49

™ Iti-step real-world problems.
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A STORY OF UNITS

Concept Development (38 minutes)

Materials: (S) Problem Set

Note: For this lesson, the Problem Set comprises word
problems from the Concept Development and should therefore
be used during the lesson itself.

Students may work in pairs to solve Problems 1-4 below using
the RDW approach to problem solving.

1. Model the problem.

Have two pairs of students who can be successful with modeling
the problem work at the board while the others work
independently or in pairs at their seats. Review the following
guestions before beginning the first problem.

= Canyou draw something?

=  What can you draw?

=  What conclusions can you make from your drawing?

As students work, circulate. Reiterate the questions above.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

To maximize productivity, choose to
make team goals for sustained effort,
perseverance, and cooperation.
Motivate improvement by providing
specific feedback after each problem.
Resist feedback that is comparative or
competitive. Showcase students who
incorporated feedback into their
subsequent work.

After two minutes, have the two pairs of students share only their labeled diagrams.

For about one minute, have the demonstrating students receive and respond to feedback and questions from
their peers. Depending on the problem and student work seen while circulating, supplement this component

of the process as necessary with direct instruction or clarification.

2. Calculate to solve and write a statement.

Give everyone two minutes to finish work on that question,
sharing his work and thinking with a peer. Students should then
write their equations and statements of the answer.

3. Assess the solution.

Give students one or two minutes to assess the solutions
presented by their peers on the board, comparing the solutions
to their own work. Highlight alternative methods to reach the
correct solution.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

After the discussion of relationships of
perimeter in Lesson 2, challenge
students to quickly predict the
perimeter of the screen in the
auditorium. Have students offer
several examples of the multiplicative
pattern.
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A STORY OF UNITS Lesson 3

Problem 1

The rectangular projection screen in the school auditorium is 5 times as long and 5 times as wide as the
rectangular screen in the library. The screen in the library is 4 feet long with a perimeter of 14 feet. What is
the perimeter of the screen in the auditorium?

cacy, oudtvosiuen 205Gk Sws 20
L—\C«-\' “4 3 = “J:l‘“f‘ o
] -
% T —
2
Pt ix 156/ =
“A-Y-u=0b |
G:2:=3 .T_.
Lo B O 5L

Sx3=\5/ ©= 25 (15%20) e enmeler of Yhe
©= 2w (39) AUATToum BCTeen 3
P =70 £X ToLeek.

The structure of this problem and what it demands of students is similar to that found within the first and
second lessons of this module. Elicit from students why both the length and the width were multiplied by 5 to
find the dimensions of the larger screen. Students use the dimensions to find the perimeter of the larger
screen. Look for students to use formulas for perimeter other than 2 x (/ + w) for this problem, such as the
formula 2/ + 2w.

Problem 2

The width of David’s rectangular tent is 5 feet. The length is twice the width. David’s rectangular air mattress
measures 3 feet by 6 feet. If David puts the air mattress in the tent, how many square feet of floor space will
be available for the rest of his things?

10+
e s
58 Gt}
. 50 —-1%= 22
10 x5f= 50 sapare £+
(ﬂ‘g‘ $5F+ * If S.wbuth;'"?
ot Feet oF

There will be 32 sq
space |eft in The Fent.

The new complexity here is that students are finding an area within an area and determining the difference
between the two. Have students draw and label the larger area first and then draw and label the area of the
air mattress inside as shown above. Elicit from students how the remaining area can be found using
subtraction.
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A STORY OF UNITS

Problem 3

Lesson 3

Jackson’s rectangular bedroom has an area of 90 square feet. The area of his bedroom is 9 times that of his
rectangular closet. If the closet is 2 feet wide, what is its length?

90 5ubuad€& +4-10 sqpare £t

2 ft
& |0 sqgpart

5+
\b Squave = 26= 5

The ltnqﬁ'h of the closet
s 9 feet.

This multi-step problem requires students to work backwards, taking the area of Jackson’s room and dividing
by 9 to find the area of his closet. Students use their learning from the first and second lessons of this module

to help solve this problem.

Problem 4

The length of a rectangular deck is 4 times its width. If the deck’s perimeter is 30 feet, what is the deck’s

area?
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Students need to use what they know about multiplicative comparison and perimeter to find the dimensions
of the deck. Students find this rectangle has 10 equal-size lengths around its perimeter. Teachers can

support students who are struggling by using square tiles to model the rectangular deck. Emphasize finding

the number of units around the perimeter of the rectangle. Once the width is determined, students are able

to solve for the area of the deck. If students have solved using square tiles, encourage them to follow up by

drawing a picture of the square tile representation. This allows students to bridge the gap between the

concrete and pictorial stages.

Lesson 3:

EUREKA
MATH

Demonstrate understanding of area and perimeter formulas by solving

multi-step real-world problems.
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A STORY OF UNITS

Problem Set

Please note that the Problem Set for Lesson 3 comprises
this lesson’s problems, as stated in the introduction of the
lesson.

Student Debrief (10 minutes)

Lesson Objective: Demonstrate understanding of area
and perimeter formulas by solving multi-step real-world
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.

= What simplifying strategies did you use to
multiply to find the perimeter in Problem 17?

= Can David fit another air mattress of the same
size in his tent? (Guide students to see that while
there is sufficient area remaining, the dimensions
of the air mattress and remaining area of the tent
would prevent it from fitting.)

=  How was solving Problem 3 different from other
problems we have solved using multiplicative
comparison?

= Explain how you used the figure you drew for
Problem 4 to find a solution.

=  When do we use twice as much, 2 times as many,

Lesson 3

Name mck Date

Solve the following problems. Use pictures, numbers, or words to show your work.

1. The prejection screen (n the sehool auditorium ks 5 times as long and 5 times as wide as the screen in the
fibrary. The screen inthe library Is 4 feet long with a perimeter of 14 feet. What Is the perimeter of the
screen in the audftoriem? bt o

upt e
P 2w {lvw
3%\1 cwa | ] = 2v (2cm8)
R4 £ 22735
H-a-d= Budthoriuss Seresn =30
6=2=3 f=70%%
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¥re Scoeen in thy
audtotium I
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2. The width of David's fent is 5 feet. The langth Is twice the width, David's rectangular air mattress
measures 3 feet by 6 feet. If David puts the air maitress in the tant, how many square feet of floor space

will be available for t aﬁ_ﬁ of his things?
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3. lackson's bedroom has an area of 30 square feat. The area of hi

the claset Is 2 feet wide, what is fts length?
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4, The length of a rectangular deck Is 4 times its width. Ifthe deck’s perimeter is 30 fest, what Is the deck’s
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A STORY OF UNITS

Exit Ticket (3 minutes)

Lesson 3 m

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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™ Iti-step real-world problems.
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A STORY OF UNITS Lesson 3 Sprint m

A Number Correct:
Squares and Unknown Factors

1. 2x2= 23, 3x =21
2 2x__ =4 24, 3x3=

o 3x3= 25. 4x =20
4 3x___ =9 26. Ax =32
5 5x5= 27. 4x4-=

6 5x =25 28. 5x =20
7 1x__ =1 29. 5x =40
8 1x1= 30. 5x5=

9 4x____ =16 31. 6x_ =18
10. 4x4= 32. 6x_ =54
11. 7x___ =49 33. 6x6=
12. 7x7= 34. 7x___ =28
13 8x8= 35. 7x____ =56
14. 8x =64 36. 7x7=
15. 10x10= 37. 8x__ =24
16. 10x___ =100 38. 8x___ =72
17. 9x__ =81 39. 8x8=
18. 9x9= 40. 9x_ =36
19. 2x____ =10 41. 9x =63
20. 2x__ =18 42. 9x9=
21 2x2= 43. 9x___ =54
22. 3x_ =12 44, 10 x 10 =
EUREKA ‘= fmiyan e e o 5

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 3 Sprint m

B Number Correct:
Improvement:
Squares and Unknown Factors
i, 5x5= 23. 3x =24
2 5x__ =25 24, 3x3=
3 2x2= 25. 4x =12
4 2x__ =4 26. 4x =28
5 3x3= 27. 4x4-=
6 3x____ =9 28. 5x =10
7 1x1= 29. 5x =35
8 1x__ =1 30. 5x5=
9 4x___ =16 31. 6x___ =24
10. 4x4= 32. 6x =48
11. 6x_ =36 33. 6x6=
12. 6x6= 34. 7x_ =21
13. 9x9= 35. 7x =63
14. 9x =81 36. 7x7=
15. 10x 10 = 37. 8x =32
16. 10x__ =100 38. 8x_ =56
17. 7x___ =49 39. 8x8=
18. 7x7= 40. 9x =27
19. 2x__ =8 41, 9x =72
20. 2x =16 42. 9x9=
21. 2x2= 43, 9x =63
22. 3x =15 44, 10x 10 =
ﬂ’Al.‘rEHKA Lesson 3: Eqirir::a:ts;;a::alrr:js;jz:ﬁg}g;iarea and perimeter formulas by solving 56
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A STORY OF UNITS Lesson 3 Problem Set m

Name Date

Solve the following problems. Use pictures, numbers, or words to show your work.

1. The rectangular projection screen in the school auditorium is 5 times as long and 5 times as wide as the
rectangular screen in the library. The screen in the library is 4 feet long with a perimeter of 14 feet. What
is the perimeter of the screen in the auditorium?

2. The width of David’s rectangular tent is 5 feet. The length is twice the width. David’s rectangular air
mattress measures 3 feet by 6 feet. If David puts the air mattress in the tent, how many square feet of
floor space will be available for the rest of his things?
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A STORY OF UNITS Lesson 3 Problem Set m

3. Jackson’s rectangular bedroom has an area of 90 square feet. The area of his bedroom is 9 times that of
his rectangular closet. If the closet is 2 feet wide, what is its length?

4. The length of a rectangular deck is 4 times its width. If the deck’s perimeter is 30 feet, what is the deck’s
area?
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™ Iti-step real-world problems.
MATH "

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 3 Exit Ticket m

Name Date

Solve the following problem. Use pictures, numbers, or words to show your work.

A rectangular poster is 3 times as long as it is wide. A rectangular banner is 5 times as long as it is wide. Both
the banner and the poster have perimeters of 24 inches. What are the lengths and widths of the poster and

the banner?

EUREKA Lesson 3: Demonstrate understanding of area and perimeter formulas by solving 59

™ Iti-step real-world problems.
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A STORY OF UNITS Lesson 3 Homework m

Name Date

Solve the following problems. Use pictures, numbers, or words to show your work.

1. Katie cut out a rectangular piece of wrapping paper that was 2 times as long and 3 times as wide as the
box that she was wrapping. The box was 5 inches long and 4 inches wide. What is the perimeter of the
wrapping paper that Katie cut?

2. Alexis has a rectangular piece of red paper that is 4 centimeters wide. Its length is twice its width. She
glues a rectangular piece of blue paper on top of the red piece measuring 3 centimeters by 7 centimeters.
How many square centimeters of red paper will be visible on top?

EUREKA Lesson 3: Demonstrate understanding of area and perimeter formulas by solving 60

™ Iti-step real-world problems.
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A STORY OF UNITS Lesson 3 Homework m

3. Brinn’s rectangular kitchen has an area of 81 square feet. The kitchen is 9 times as many square feet as
Brinn’s pantry. If the rectangular pantry is 3 feet wide, what is the length of the pantry?

4. The length of Marshall’s rectangular poster is 2 times its width. If the perimeter is 24 inches, what is the
area of the poster?

EUREKA Lesson 3: Demonstrate understanding of area and perimeter formulas by solving 61

™ Iti-step real-world problems.
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A STORY OF UNITS

Mathematics Curriculum

GRADE

GRADE 4 « MODULE 3

Topic B

Multiplication by 10, 100, and 1,000

4.NBT.5, 4.0A.1, 4.0A.2, 4.NBT.1

Focus Standard: 4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and
multiply two two-digit numbers, using strategies based on place value and the
properties of operations. lllustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Instructional Days: 3
Coherence -Links from: G3-M1 Properties of Multiplication and Division and Problem Solving with Units of 2-5 and 10
-Links to: G5-M1 Place Value and Decimal Fractions

In Topic B, students examine multiplication patterns when multiplying by 10, 100, and 1,000. Reasoning
between arrays and written numerical work allows students to see the role of place value units in
multiplication (as pictured below). Students also practice the language of units to prepare them for
multiplication of a single-digit factor by a factor with up to four digits. Teachers also continue using the
phrase“  is__ timesasmuchas___ " (e.g., 120is 3 times as much as 40). This carries forward
multiplicative comparison from Topic A, in the context of area, to Topic B, in the context of both calculations
and word problems.

Y PBO®® 4o (D B uoo
OO0 x3 BE® XX EE®® x3
OOO® 12 CIE] 1206 O @O® iz00

Uones X 3= |2 ones Hiens x 3 = 1Ztens A hondreds X 3712 hondreds 4 hoosands x 3= 12 thovsands

In preparation for two-digit by two-digit multiplication, students

practice the new complexity of multiplying two two-digit multiples of mhdveds tens Oﬂﬂq
10. For example, students have multiplied 20 by 10 on the place value o —-ee |

chart and know that it shifts the value one place to the left, 10 x 20 = (@0 -

200. To multiply 20 by 30, the associative property allows for simply )

tripling the product, 3 x (10 x 20), or multiplying the units, 3 tens x 2 CI > ll

tens = 6 hundreds (alternatively, (3 x 10) x (2 x 10) = (3 x 2) x (10 x 10)).
3x(1ox20) = (-,0O

Topic B: Multiplication by 10, 100, and 1,000 62
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A STORY OF UNITS Topic B m

Introducing this early in the module allows students to practice this multiplication during fluency activities so
that by the time it is embedded within the two-digit by two-digit multiplication in Topic H, both
understanding and procedural fluency have been developed.

In Lesson 4, students interpret and represent patterns when multiplying by 10, 100, and 1,000 in arrays and
numerically. Next, in Lesson 5, students draw disks to multiply single-digit numbers by multiples of 10, 100,
and 1,000. Finally, in Lesson 6, students use disks to multiply two-digit multiples of 10 by two-digit multiples
of 10 (4.NBT.5) with the area model.

Z tens
/—/R.
= o 20
o ioo | 0o ’
Stens o Jale } 100 30
1o 100 ‘ 100
34ens x 2 tens = hundreds 3b x 20: 600

A Teaching Sequence Toward Mastery of Multiplication by 10, 100, and 1,000

Objective 1: Interpret and represent patterns when multiplying by 10, 100, and 1,000 in arrays and
numerically.
(Lesson 4)

Objective 2: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing patterns.
(Lesson 5)

Objective 3: Multiply two-digit multiples of 10 by two-digit multiples of 10 with the area model.
(Lesson 6)

Topic B: Multiplication by 10, 100, and 1,000 63
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A STORY OF UNITS

Lesson 4

Lesson 4 m

Objective: Interpret and represent patterns when multiplying by 10, 100,

and 1,000 in arrays and numerically.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (4 minutes)
Concept Development (34 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Rename the Unit 4.NBT.1 (3 minutes)
= Group Count by Multiples of 10 and 100 4.NBT.1 (5 minutes)
= Find the Area and Perimeter 4.MD.3 (4 minutes)

Rename the Unit (3 minutes)

Materials: (S) Personal white board

Note: Renaming units helps prepare students for the next fluency activity and for this lesson’s content.

Repeat the process from Lesson 2 using the following suggested sequence: 8 tens, 9 tens, 11 tens,

14 tens, 14 hundreds, 14 thousands, 18 tens, 28 tens, 28 hundreds, and 28 thousands.

Group Count by Multiples of 10 and 100 (5 minutes)

Note: Changing units helps prepare students to recognize patterns of place value in multiplication.

T: Count by threes to 30.
S: 3,6,9,12,15,18, 21, 24, 27, 30.
T:  Now, count by 3 tens. When | raise my hand, stop counting.
S:  3tens, 6 tens, 9 tens.
T: (Raise hand.) Say the number.
S: 90.
EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and

™ 1,000 in arrays and numerically.
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A STORY OF UNITS Lesson 4

-« A

S:

Continue.

12 tens, 15 tens.

(Raise hand.) Say the number.
150.

Repeat the process for 21 tens, 27 tens, and 30 tens.

Repeat the process, counting by 4 hundreds, stopping to convert at 12 hundreds, 20 hundreds, 32 hundreds,
and 40 hundreds.

Repeat the process, counting by 6 hundreds, stopping to convert at 18 hundreds, 30 hundreds, 48 hundreds,
and 60 hundreds.

Find the Area and Perimeter (4 minutes)

Materials: (S) Personal white board

Note: This activity reviews content from Lessons 1 and 2.

Repeat the process from Lesson 2 for the following possible suggestions:

Rectangles with dimensions of 9cm x 2 cm, 7cm x5 cm, and 3 cm x 8 cm.
Squares with lengths of 7 cm and 8 m.

Rectangles with the following properties: area of 10 square cm, length 2 cm, and width x; area of
35 square cm, length 5 cm, and width x; and area of 54 square m, width of 6 m, and length x.

Application Problem (4 minutes)

Samantha received an allowance of $3 every week. By
babysitting, she earned an additional $30 every week. How much
money did Samantha have in four weeks, combining her
allowance and her babysitting?

Note: The multiplication of two-digit multiples of 10 by
single-digit numbers is a Grade 3 standard (3.NBT.3). The second

1%

x4t =12
B30 \% 3| 3p x4 <120

step of this problem relates to today’s Concept Development. |20 4 1L® {82

Students may solve it one way here and may find a simplifying
strategy to solve after the lesson has been completed.

Camantha has §132 adber Yuosetks,

EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and 65
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A STORY OF UNITS

Concept Development (34 minutes)

Materials: (T) Thousands place value chart (Template)

(S) Personal white board, thousands place value chart
(Template)

Problem 1: Draw place value disks to represent products when
multiplying by a one-digit number.

Lesson 4

NOTES ON

MULTIPLE MEANS

OF REPRESENTATION:
Noting patterns of ten in the place
value chart is familiar to students after

Modules 1 and 2. However, there may
be a need to adjust the display of

T: (Draw 3 ones on the place value chart.) How many do A W o
you see? convey the magnification of the size or
S: 3 ones. amount, by writing numerals instead of
T: How many groups of 3 ones do you see? :"SkZ{ Ok' iy el iy A Tl i el
en disk.
S: Just 1.
T: (Write 3 ones x 1.) Suppose | wanted to multiply 3
ones by ten instead. (Underneath, write 3 ones x 10.) s i
How would | do that? e s e |
S: We can just move each disk over to the tens place and get ryw
3 tens. . |
T: (Draw an arrow indicating that the disks shift one place to = i
the left, label it x 10 and write 3 ones x 10 = 3 tens.) What
if | wanted to multiply that by 10? 3 ones X 10 x10= 3 hundreds
S: Do the same thing. Move them one more place into the ,;!:.:9
hundreds and get 3 hundreds. xe (@oed
|
T: (Repeat the procedure on the place value chart, but now
write 3 ones x 10 x 10 = 3 hundreds.) Look at my equation. 32x100=300
| started with 3 ones. What did | multiply 3 ones by to get 3 kil T . Cé)
hundreds? Turn and talk. y’
S: We multiplied by 10 and then multiplied by 10 again. @ee> |
- We multiplied by 10 x 10, but that's really 100. = | can
group the 10 x 10, so this is really 3 x (10 x 10). That's just Samen Innlo it gotiset
3 x 100. — T
Work with your partner. How can you solve 3 x 1,000? e 2:4_/
S: Ishowed 3 times 1,000 by showing 3 ones x 10 to get 3 Ce <]
tens. Then, | did times 10 again to get 3 hundreds and times 3% loco = 3000
10 again to show 3 thousands. = | drew an arrow thoatnh | fundees = /C:Ie:)
representing times 1,000 from 3 ones to the thousands //,./.go"
column. (Goo<|
T: Whatis3x10x 10 x 10 or 3 x 1,0007?
S: 3,000.
Repeat with 4 x 10, 4 x 100, and 4 x 1,000.
EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and

™ 1,000 in arrays and numerically.
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A STORY OF UNITS

Lesson 4

Problem 2: Draw place value disks to represent products when multiplying by a two-digit number.

Display 15 x 10 on the board.

T:
S:

4 49 A A

Draw place value disks to represent 15, and then show 15 x 10. Explain what you did.

| drew an arrow to the next column. = | drew an arrow to
show times 10 for the 1 ten and also for the 5 ones.

Right. We need to show times 10 for each of our units.
What is 1 ten x 10?

1 hundred.

What is 5 ones x 10?

5 tens.

15 x 10 equals?

150.

Display 22 x 100 on the board.

T:

S:

With your partner, represent 22 x 100 using place value
disks. What did you draw?

| drew 2 tens and 2 ones and showed times 10. Then, | did
times 10 again. = | drew 2 tens and 2 ones and showed
times 100 by moving two place values to the left.

How can we express your solution strategies as
multiplication sentences?

22 x10x 10. = 22 x 100.
What is 22 x 100?
2,200.

Problem 3: Decomposing multiples of 10 before multiplying.

Display 4 x 20 on the board.

T:

S:
T:

Just like 3 x 100 can be expressed as 3 x 10 x 10, there are
different ways to show 4 x 20 to help us multiply. What is
another way that | could express 4 x 20?

4x2tens. 2 4x2x10. 2> 8x10.

15 x10
thousands hundreds tens ones
RSLRN e
o
.
22.Xx10X 10
thousands. hundreds tens ones
SO
« }f,/
X
€ ;(&
e
L7 X 160

hundreds tens ones

thousands

[Eo [ @
@F ]

thousands

hundreds tens ones

0 600|¢]
o000

Discuss with your partner which of these methods would be most helpful to you to solve 4 x 20.

Allow one minute to discuss.

S:

4 x 2 tens is the most helpful for me, because | know 4 x 2. = 4 x 2 x 10 is the most helpful because
itis similar to 4 x 2 tens. | can do 4 x 2 first, which | know is 8. Then, | can do 8 times 10, which |

know is 80.

When multiplying with multiples of 10, you can decompose a factor to help you solve. In this

example, we expressed 4 x 20 as (4 x 2) x 10.

Display 6 x 400 on the board.

EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and

™ 1,000 in arrays and numerically.
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A STORY OF UNITS

T:  With your partner, solve 6 x 400. Use a simplifying
strategy so that you are multiplying by 10, 100, or
1,000.

Allow one minute to work. Have students share their
decomposition and simplifying strategies.

S:  6x4 hundreds. 2 (6x4)x100. = 24 x 100.

T: Using the expression of your choice, solve for 6 x 400.

S: 6 x400is 24 hundreds or 2,400.
Display 4 x 500 on the board.
T: Use a simplifying strategy to solve 4 x 500.

Allow one minute to work. Have students share their
decomposition and simplifying strategies.

S: 4 x5hundreds. =2 (4 x5)x100. - 20 x 100. = (2 x

10) x 100. = 2 x 10 x 100. = 2 x 1,000.

Using the expression of your choice, solve for 4 x 500.

S: 4 x500is 2 thousands or 20 hundreds or 2,000.

Problem Set (10 minutes)

Lesson 4

NOTES ON

MULTIPLE MEANS

OF ENGAGEMENT:
Invite students to compose a chart
listing all basic facts whose products
are multiples of 10 (such as 4 x 5).
Encourage students to search for
patterns and relationships as they
decompose these facts.

For example:

4 x 500 = (2 x 10) x 100
6 x 500 = (3 x 10) x 100
8 x 500 = (4 x 10) x 100

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)

Objective: Interpret and represent patterns when
multiplying by 10, 100, and 1,000 both in arrays and
numerically.

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

Name. ;Btk Date
Example:
s thousands | hundreds tens | ones
50 ]
sxu= 20 Py
r
S-ten
sonesxw= = Tens
Draw place value disks and arrows as shown to represent each product.
L osx0=_ 200 Thousands | hundreds | tens ones
=)
sx10x30=_ 500 =22
«0,
Sonesx100= 5 adeed S @z
lGooood
2. 5x1000=_5.000 housands | _hundreds tens ones.
L
$%20x10x10: 5,000 o il
*w 55000:')
Sonesx1,000=_3_ Yrousaeds tzzees) |

3. Complete the following equations.
a 6x10=_00 b 100 x6=800 ¢ 6000=_k x1,000
d. 10xa=H0 e 4x100 =ap0 £ LO00 x4=4,000
& 1000%9= 9,000 h 30 =10x9 L oso0=_9 xi00

conversation to debrief the Problem Set and process the
lesson.

Lesson 4:

EUREKA
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A STORY OF UNITS

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

What is the difference between saying 10 more
and 10 times as many?

What is another expression that has the same
value as 10 x 800 and 1,000 x 8?

Think about the problems we solved during the
lesson and the problems you solved in the
Problem Set. When does the number of zeros in
the factors not equal the number of zeros in the
product?

For Problem 4, 12 x 10 = 120, discuss with your
partner whether or not this equation is true:
12 x 10 =3 x 40. (Problem 7 features 3 x 40.)

How did the Application Problem connect to
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.

Lesson 4

Draw place value disks and arrows to represent each product.

4 1zx10=_420
(1ten2oneyx10= 1L Yees

5. 18x100=_{300
18x10x10= _| T
(LtenBones) <100+ 1. hundreds

6 25x1,000= 25,000
25%10%10%10 = 15,000
(2tens Sanes) 1,000 = 25 Pouzands

thousands | hundreds tens ones
L ]

¥ie, ..
i g}

= &>

thousands | hundreds tens ones

yeees 200
lgoo

53 (TT)
vk @] [ e

ten

thousands | thousands hundreds tens

ones

EP T
o 2{e®
reg <=3 w
L e

= oot

itiple of 10, 100, or

7. 3xap=3xax_l0
=12x_\0
120

9 axapoo=_Y x Y x V000
= b x_ 1,000

= 16,000

muttiphying.

B 3x200=3x_2 x 100
L x\0O

=_00

10.5x2000= 5 x4 « 1000
=20 « 1,000

=20.000

EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and
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A STORY OF UNITS

Lesson 4 Problem Set m

Name Date
Example:
5x10=__ thousands | hundreds tens ones
50neSX10:£ Tens +~pf
i
Draw place value disks and arrows as shown
to represent each product.
1. 5x100= thousands hundreds tens ones
5x10x10=
5ones x 100 =
2. 5x1,000= thousands hundreds tens ones
5x10x10x10=
5 ones x 1,000 =
3. Fillin the blanks in the following equations.
a. 6x10= b. x 6 =600 c. 6,000= x 1,000
d. 10x4= e. 4x =400 f. x 4 = 4,000
g. 1,000x9= h. =10x9 i. 900-= x 100
Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and 70
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A STORY OF UNITS Lesson 4 Problem Set m

Draw place value disks and arrows to represent each product.

4. 12x10= thousands hundreds tens ones
(1ten 2 ones)x 10 =
5. 18x100=
thousands hundreds tens ones
18 x10x 10 =
(1 ten 8 ones) x 100 =
6. 25x 1,000 = -
thousands | hundreds tens ones
thousands

25x10x10x 10 =

(2 tens 5 ones) x 1,000 =

Decompose each multiple of 10, 100, or 1,000 before multiplying.

7. 3x40=3x4x 8. 3x200=3x X
=12 x = x
9. 4x4,000-= X X 10. 5x 4,000 = X X
= X = X
EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and 71

™ 1,000 in arrays and numerically.
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A STORY OF UNITS

Name

Fill in the blanks in the following equations.

Lesson 4 Exit Ticket m

Date

a. 5x10= b. x5 =500 5,000 = x 1000
d. 10x2= e. x 20 =2,000 2,000 =10 x
g. 100x18=__ h.  =10x32 4,800=__  x100
j. 60x4= k. 5x600= 8,000 x5 =
EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and 72

1,000 in arrays and numerically.
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A STORY OF UNITS Lesson 4 Homework m

Name Date

Example:

‘50 thousands hundreds tens ones

5x10= o(eeees

Sonesx10= 5 _tens

Draw place value disks and arrows as shown to represent each product.

1. 7x100=
thousands hundreds tens ones
7x10x10=
7 ones x 100 =
2. 7x1,000-=
thousands hundreds tens ones
7x10x10x10=
7 ones x 1,000 =
3. Fillin the blanks in the following equations.
a. 8x10= b. x 8 =800 c. 8,000= x 1,000
d. 10x3= e. 3x = 3,000 f. x 3 =300
g. 1,000x4= h. =10x4 i. 400-= x 100
EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and 73
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A STORY OF UNITS Lesson 4 Homework m

Draw place value disks and arrows to represent each product.

4. 15x10=

thousands hundreds tens ones
(1ten5ones)x 10 =
5. 17x100=
thousands hundreds tens ones
17x10x10=
(1 ten 7 ones) x 100 =
6. 36x1000=_________ ten thousands | hundreds tens ones
thousands
36 x10x10x 10 =
(3 tens 6 ones) x 1,000 =
Decompose each multiple of 10, 100, or 1000 before multiplying.
7. 2x80=2x8x 8. 2x400=2x X
=16x__ = X
9. 5x5,000-= X X 10. 7 x 6,000 = x x
= X = X
EUREKA Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and 74

1,000 in arrays and numerically.
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A STORY OF UNITS

Lesson 4 Template

thousands

hundreds

tens

ones

thousands place value chart

EUREKA
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A STORY OF UNITS

Lesson 5

Lesson 5 m

Objective: Multiply multiples of 10, 100, and 1,000 by single digits,

recognizing patterns.

Suggested Lesson Structure

B Fluency Practice (8 minutes)
Concept Development (42 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (8 minutes)

= Group Count by Multiples of 10 and 100 4.NBT.1

= Multiply Units 4.NBT.1

Group Count by Multiples of 10 and 100 (4 minutes)

(4 minutes)

(4 minutes)

Note: Changing units helps to prepare students to recognize patterns of place value in multiplication.

Repeat the process from Lesson 4 using the following suggested sequence:

= Sevens, stopping to convert at 14 tens, 35 tens, 63 tens, and 70 tens.

= Eights, stopping to convert at 24 hundreds, 40 hundreds, 64 hundreds, and 80 hundreds.
= Nines, stopping to convert at 27 hundreds, 45 hundreds, 63 hundreds, and 90 hundreds.

Multiply Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity gives students practice reviewing content from Lesson 4.

T:

S: 3 onesx2=6ones.

T:

S:  (Write6.)

T:

S: 3tensx2=6tens.

T: Write the answer in standard form.
S:  (Write 60.)

(Write3x2 = .) Say the multiplication sentence in unit form.

On your personal white boards, write the answer in standard form.

(Write 30 x 2 = .) Say the multiplication sentence in unit form.

Repeat for the following possible sequence: 3 hundreds x 2, 3 thousands x 2, 5 ones x 3, 5 tens x 3,

5 thousands x 3, 5 thousands x 4, 5 tens x 4, 5 ones x 8, 5 hundreds x 8, and 9 tens x 7.

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing
patterns.
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A STORY OF UNITS

Concept Development (42 minutes)

Materials: (T) Thousands place value chart (Lesson 4 Template)
(S) Personal white board, thousands place value chart
(Lesson 4 Template)

Problem 1: Use place value disks to represent multiplication patterns.
Write the following on the board:
2onesx4 2tensx4 2hundredsx4 2thousands x4
T: Show 2 ones x 4 on your place value chart. Circle each group of
2 ones.

T: Show 2 tens x 4 on your place value chart. Circle each group of
2 tens.

2onesx4is..?
8 ones.

2tens x4 is...?
8 tens. > 80.

With your partner, represent 2 hundreds x 4. Circle each group of
2 hundreds.

T: (Allow about one minute.) What did you notice about
multiplying 2 hundreds x 4 compared to 2 tens x 4?

U I

S:  There was the same number of place value disks.
- It was almost the same, except | used disks that
represented 1 hundred instead of 10. = The value of
the disks is in the hundreds, so my answer is larger.

T: 2hundreds x4 is...?
S: 8 hundreds. = 800.

T: What do you think would happen if we multiplied
2 thousands x 4?

S: It would look the same again! But, instead of disks
representing 100, we would use disks representing
1,000. = The answer would be 8 thousands because
we multiplied 2 times 4 in the thousands column.

Repeat with 30 x 3, 300 x 3, and 3,000 x 3.

Lesson 5

Z ones x4
thousands | hundreds tens ones
(aD)
D)
(D)
7 fems x 4
thousands | hundreds tens ones
(aD)

7 hundreds <4
thousands | hundreds tens ones

(e 03

D,

NOTES ON

MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Learners differ in their physical
abilities. Provide alternatives to
drawing place value disks, such as
placing cubes or concrete disks or
indicating their selection. In addition,
use color to highlight the movement of
the array from the ones, to the tens, to
the hundreds place.

Problem 2: Numerically represent single-digit numbers times a multiple of 10.

Display 8 x 2, 8 x 20, 8 x 200, and 8 x 2,000 horizontally on the board.

T: With your partner, solve these multiplication problems in unit form.

Allow students two minutes to work in pairs.

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 77

m patterns.
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A STORY OF UNITS Lesson 5

What patterns do you notice?

S:  All of the problems have 8 as a factor. = The units are in order of &\XZDWES = b oves
the place value chart, smallest to largest. = The unit we multiply is Kx 2 tens = Vo feus
the same unit we get in our answer, like 8 x 2 tens equals 16 tens § ¥ 2 Wwvdreds = v wwndredss
and 8 x 2 hundreds is 16 hundreds. %x 2 thovcands = b Huovsands

T: What happens if we change the unit from 8 x 2 hundreds to
8 hundreds x 2? Does the answer change?

S:  Nothing happens. = The answer stays the same even though the sl
unit changed. = 8 x 2 hundreds can be written as thousands | hundreds tens ones
8 x (2 x 100), and 8 hundreds x 2 can be written as (8 x 100) x 2. (DA

Both statements are equivalent.

Repeat with 5x 2,5 x 20, 5 x 200, and 5 x 2,000 horizontally on the board.
As students begin to recognize the pattern of zeros as they multiply by
multiples of 10, note the complexity in the additional zero when
multiplying 5 times 2.

Q00
BI8[8)

9 hundreds x 2
thousands hundreds tens ones

Problem 3: Solve a word problem by finding the sum of
two different products of a single-digit number by a two- and
three-digit multiple of 10. e

S

1. Francisco played a video game and earned 60 points for
every coin he collected. He collected 7 coins. How
many points did he earn for the coins that he collected?

2. Francisco also earned 200 points for every level he NOTES ON
completgdtlndt.:;ehgame. ]Ic-|e Erc:mlpletltedt; Ite;/]els. How MULTIPLE MEANS
many points did he earn for the levels that he TR AT

completed?
EXPRESSION:

Teach English language learners and
others to track information from the

3. What was the total number of points that Francisco
earned?

Introduce each step of the problem separately, instructing word problem as notes or as a model
students to follow the RDW process. Students should ask GO (BTl SEEE 9] SR ECE:
themselves what they know and draw a tape diagram as needed

before solving. Encourage students to show how they

decompose each multiplication problem and promote

simplifying strategies for the addition.

o =7EQ , 27% 200
< 276 % 10 ¢ =7v2x |00
et BET VR = 1M x| +\13{OO
T =u0 ' 24400 20
L Sy . o .
FNJ(\CQSCO eqenga R0 pos ch':m earned HooRoNS \ - "y
fo Yhe. CoNS e (olleched. Loe Be Yool e (ompgmﬁ Francisco Sorted @ dolal or 1,80 POMES.
EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 78
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A STORY OF UNITS

Problem 4: Solve a word problem involving 1,000 times as many.

[ At a concert, there were 5,000 people in the audience. That was 1,000

5,000 = P 'I.on

Lesson 5

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

o>
COr

2%3 Yoousends =6 Yhousands

. thousands | hundreds tens ones
times the number of performers. How many performers were at the 0000 - .
concert? =
T: Write an equation to solve for how many performers were
at the concert. Solve using a method of your choice.
S: lknow 1,000 times the number of performers is 5,000, so ‘-Irhu.gnm\s hundreds| Hdems | ones
to solve the equation of p x 1,000 = 5,000, | know that 00000 | +pos
there were 5 performers. = There are 1,000 times as ‘---__._______.'
many people in the audience, so | can divide 5,000 by 1,000 0000C
to find 5 performers.
. 5,000 % | 0c0=5
Problem Set (10 minutes) There woece 5 gertormers.
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 ame _~Jack, walihn
problems do not specify a method for solving. Students f:"'s'c,d“ph‘h':”hw:d ,
should solve these problems using the RDW approach 2tmes D _orests_b_ores == é
used for Application Problems. L s
2 2x0-L0 housands | hundred: tens 32
Student Debrief (10 minutes) tam D o s 2 E
2% d%ens = G tens
Lesson Objective: Multiply multiples of 10, 100, and 1,000 o xS0 600
by single digits, recognizing patterns. 2tnes Dhundeeds s & hundeeds . L |
The Student Debrief is intended to invite reflection and =5
active processing of the total lesson experience. TR AES= O b
4. 2x3,000= 6,000
Invite students to review their solutions for the Problem 2 imes D¥vousonds 6 G Ycusaeds . s
thousands | hundreds tens 6,000

lesson.

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

=  What pattern did you notice while solving Problems 1, 2, and 3?

=  Sometimes, we decompose using addition, such as saying 30 = 10 + 10 + 10, and sometimes we

decompose using multiplication, such as saying 30 = 3 x 10. What are some possible decompositions

of 24 using addition? Multiplication?

=  What did you notice about 5 x 2,5 x 20, 5 x 200, and 5 x 2,000? (Note: Try to elicit that there is a
“hidden” or “extra” zero because 5 x 2 ones is 1 ten, 5 x 2 tens is 10 tens, etc.)

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing

patterns.
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A STORY OF UNITS

= Explain to your partner how you solved for the
Problems 5(i)—(l). Explain to your partner the
value and importance of the number zero in the
factor and the product.

= What significant math vocabulary did we use
today to communicate precisely?

=  How did the last lesson prepare you for this
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.

Lesson 5

5. Find the product.

o 2047 Yo b 3x60- g0 B )
= Gienss Mordieedss 1L | 28 hundeedss
o fll‘:‘rj{m - “;@fﬁ N e o umdeeds
Erise =\Loo
e Tx30= 20 f. == 3O g A00%4= \‘Qﬂ) h. 4x8000= 22 00O
- = T 4= H oy Moozt =
Tx 3\:%»2\%«6 Cieon ¥ b= 36V |4 u@\‘f‘?\m‘&is e
TR 5 “\LDO =32.000
L 5x30= |50 J. 5x60= ZOO k. sumngooo L 2,000x5= 4,000

5 %3 ens\S ks | 5% G¥%no 2 30Mern| 53U huvdeeds = |3 Hhousondsw 5=
PR 05 e s 2ot | 4O Ywousans
=2000 =440,000

6. Brianna bought 3 packs of balloons for a party. Each pack had 60 balloons, How many balloons does
Briannahave? (%

@ 8= Ixeo Tesaene s 3G mleons .
= 3%6% 10

& =% x\O

<0
7. Jordan has twenty times as many baseball cards 25 his brother. His brother has 9 cards. How many cards
does Jordan have? I

gt o, S
[T R IWA . = e,

9
Tordon oS 180 caxds, S \\55\0
5. The squarium has 30 times as many ish In one tank &s Jacob has. The aguarium has 90 fish. How many
fish does Jacob have® &CO\Q m % 4\,\5\-‘ "
Tacolh = DO = O\ciu.'xf'\mm
Towe x 20 =90
Torols % Bvers = Stens b D

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing

patterns.
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A STORY OF UNITS Lesson 5 Problem Set m

Name Date

Draw place value disks to represent the value of the following expressions.

Lo2x3=__ thousands | hundreds tens ones
. . 3
2 times ones is ones.
x 2
2. 2x30=
thousands | hundreds tens ones
2 times tens is . 30
X

3. 2x300=

2 times is

thousands | hundreds tens ones
300
X 2
4. 2x3,000=
times is
thousands | hundreds tens ones
3,000
2
X
EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 81
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A STORY OF UNITS Lesson 5 Problem Set m

5. Find the product.

a.20x7 b.3x60 c. 3x400 d. 2x800
e. 7x30 f. 60x6 g.400x 4 h. 4x8,000
i. 5x30 j. 5x60 k.5 x 400 . 8,000x5

6. Brianna buys 3 packs of balloons for a party. Each pack has 60 balloons. How many balloons does
Brianna have?

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 82
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A STORY OF UNITS Lesson 5 Problem Set m

7. Jordan has twenty times as many baseball cards as his brother. His brother has 9 cards. How many cards
does Jordan have?

8. The aquarium has 30 times as many fish in one tank as Jacob has. The aquarium has 90 fish. How many
fish does Jacob have?

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 83

™ tterns.
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A STORY OF UNITS Lesson 5 Exit Ticket m

Name Date

Draw place value disks to represent the value of the following expressions.

1. 4x200=
4 times is
thousands | hundreds tens ones 200
X 4
2. 4x2,000=
times is
thousands | hundreds tens ones
2,000
x 4
3. Find the product.
a. 30x3 b. 8x20 c. 6x400 d. 2x900
e. 8x80 f. 30x4 g. 500x6 h. 8x 5,000

4. Bonnie worked for 7 hours each day for 30 days. How many hours did she work altogether?

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 84

™ tterns.
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A STORY OF UNITS Lesson 5 Homework m

Name Date

Draw place value disks to represent the value of the following expressions.

1. 5x2=
5 times ones is ones.
thousands | hundreds tens ones
2
2. 5x20= x 5
5 times tensis
thousands | hundreds tens ones 20
X
3. 5x200=
5 times is
thousands | hundreds tens ones 200
X 5
4., 5x2,000=
times is
thousands | hundreds tens ones 2,000
x 5
EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 85

™ tterns.
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A STORY OF UNITS

Find the product.

Lesson 5 Homework m

a. 20x9 b. 6x70 c. 7x700 d. 3x900
e. 9x90 f. 40x7 g. 600x6 h. 8x6,000
i. 5x70 j. 5x80 k. 5x200 .  6,000x5

At the school cafeteria, each student who orders lunch gets 6 chicken nuggets. The cafeteria staff
prepares enough for 300 kids. How many chicken nuggets does the cafeteria staff prepare altogether?

EUREKA
MATH

Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 86
patterns.
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A STORY OF UNITS Lesson 5 Homework m

7. Jaelynn has 30 times as many stickers as her brother. Her brother has 8 stickers. How many stickers does
Jaelynn have?

8. The flower shop has 40 times as many flowers in one cooler as Julia has in her bouquet. The cooler has
120 flowers. How many flowers are in Julia’s bouquet?

EUREKA Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing 87
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A STORY OF UNITS Lesson 6 m

Lesson 6

Objective: Multiply two-digit multiples of 10 by two-digit multiples of 10
with the area model.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply by Different Units 4.NBT.1 (4 minutes)
= Take Out the 10, 100, or 1,000 4.NBT.1 (2 minutes)
= Multiply by Multiples of 10, 100, and 1,000 4.NBT.1 (6 minutes)

Multiply by Different Units (4 minutes)

Note: This activity reviews concepts practiced in Lesson 5.

T (Write3x2= .) Say the multiplication sentence in unit form.

S: 3 onesx2=6o0nes.
Repeat for the following possible sequence: 30 x 2, 300 x 2, 3,000 x 2, 3,000 x 3,30 x 3,300 x 5,70 x5,
400 x 8,40 x 5, and 800 x 5.

Take Out the 10, 100, or 1,000 (2 minutes)

Note: This activity helps prepare students to multiply by multiples of 10, 100, or 1,000.

T: Il say a number. | want you to restate the number as a multiplication sentence, taking out the 10,
100, or 1,000. Ready. 20.

S: 2x10.

T:  200.

S: 2x100.
T:  2,000.

S: 2x1,000.

Repeat the process for the following possible sequence: 5,000, 30, 700, 8,000, and 90.

EUREKA Lesson 6: Multiply two-digit multiples of 10 by two-digit multiples of 10 with the 88

m del.
MATH area mo
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A STORY OF UNITS Lesson 6 m

Multiply by Multiples of 10, 100, and 1,000 (6 minutes)

Materials: (S) Personal white board

Note: This activity reviews concepts practiced in Lesson 5.

T: (Write 5x 300.) Say the multiplication expression.

S: 5x300.

T: Rewrite the multiplication sentence, taking out the 100, and solve.
S: (Write 5x 3 x100=1,500.)

Repeat the process for the following possible sequence: 70 x 3, 8 x 4,000, 6 x 200, and 50 x 8.

Application Problem (5 minutes)

There are 400 children at Park Elementary School. Park High School has 4 times as many students.

a. How many students in all attend both schools?
b. Lane High School has 5 times as many students as Park Elementary. How many more students attend
Lane High School than Park High School?

Pk, Elenn |ueo NOTES ON
o ,? MULTIPLE MEANS
ol off R0 BT U TS OF ENGAGEMENT:
Lane H\"EI L w‘, [ien | Moo Tuee |4 u:—[ Differentiate the difficulty of the
Application Problem by adjusting the
| wait= oo numbers. Extend for students working

Sunify= 2000 above grade level with these open-
Celenls . & P
2 000 Shudenl attend Put E]""“"dw}. ) l-th 0 k " ended questions:
Hop et srudents edrbend Lane 1',':!,.'“ Hhoa Voo H'ﬁ ’ = How many students would you
predict attend the middle school?
Note: These problems are a review of work from Lesson 5. Explain your reasoning.
= |f these were estimates of the

number of students, what might be
the actual numbers?

EUREKA Lesson 6: Multiply two-digit multiples of 10 by two-digit multiples of 10 with the 89

m del.
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A STORY OF UNITS Lesson 6 m

Concept Development (33 minutes)

Materials: (T) Thousands place value chart (Lesson 4 Template) (S) Personal white board, thousands place
value chart (Lesson 4 Template)

Problem 1: Use the place value chart to multiply a two-digit multiple of 10 by a two-digit multiple of 10.
Display 30 x 20 on the board.

T: Here we are multiplying a two-digit number by another

two-digit number. What are some other ways we NOTES ON
could express 30 x 20? MULTIPLE MEANS

S: 3tensx2tens. OF REPRESENTATION:
10 x 20 x 3. For students developing oral language
10 x 30 x 2. skills, alternate between choral

response and written response.

2 x30x10. ) )
Encourage students to explain their
3x20x10. math thinking in the language of their
T: Let’suse 10 x 20 x 3 in a place value chart to help us choice. Allow added response time for
solve 30 x 20. (Project place value chart as shown to English language learners to gather
the right.) their thoughts.
T: Whatis 2 tens times 107?
S:  2tenstimes 10is 2 hundreds.
T: So, thevalueof 10x20is ...? 0= 20 » 3
S: 200 hundreds tens ones
T:  And, then 200 x 3? o &5 :
S:  Triple that group. = 200 times 3. = 3 times 2 hundreds. >
3 groups of 2 hundred.
10x20x3is..? \o x 30 x 1L
hundreds tens ones
S: 600. RS ac
T:  With your partner, represent one of the following on your place ”
value chart: CEO
10 x 30 x 2 as 10 groups of 30 times 2.
2 x 30 x 10 as 2 groups of 30 times 10. ] 1]:-:7 3o = \D
hundreds tens ones
3 x 20 x 10 as 3 groups of 20 times 10. a )
19
Allow students two minutes to work.

T: Did you get the same answer?
3 x 2D = \O

tens ones

S: Yes, we got 6 hundreds again.

T:  When we multiply a two-digit number by another two-digit
number, there are many equivalent ways to express it as a
product. Decomposing our multiplication problem into more units
can help us solve.
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A STORY OF UNITS

Lesson 6

Problem 2: Create an area model to represent the multiplication of a two-digit multiple of 10 by a two-digit
multiple of 10.

T:

A

S:

w d4v 49

(Display 40 x 20.) Let’s model 40 x 20 as an area. Tell your partner what 40 x 20 is.

4 tens times 20. That’s 80 tens, or 800.

(Record student statement.) What is 20 in unit form?
2 tens.

So, then, what is 4 tens times 2 tens?

| know 4 times 2 is 8. | don’t know what to do with the units. = | know 4
times 2 is 8. That leaves both tens. 10 tens. It's like saying 4 times 2 times
10 tens!

Let’s prove how we can multiply the units. Draw a 40 by 20 rectangle on
your personal white board. Partition the horizontal side into 2 tens and the
vertical side into 4 tens. Label each side. What is the area of one square?
(Point to a 10 by 10 square.)

10 x 10 = 100.
Say a multiplication sentence for how many of the squares there are.
4x2=8.

Tell your partner how this rectangle shows 4 tens times 2 tens equals
8 hundreds.

Each square is 10 by 10. That makes 100. There are 8 hundreds.

Problem 3: Use an area model to represent the multiplication of a two-digit
multiple of 10 by a two-digit multiple of 10.

Display 50 x 40 horizontally on the board.

T:

S:
T:
S

T:

Name 50 x 40 in unit form.
5 tens x 4 tens.
With your partner, draw a rectangle to represent 5 tens times 4 tens.

| can draw the vertical side as 5 tens and the horizontal side as 4 tens.
10 times 10 is 100. 5 times 4 is 20. 20 is the same as 2 tens.
2 tens times 100 is 2,000.

Use a place value chart to prove 2 tens times 100 is 2,000.

Students draw a place value chart.

T:

S:
T:
S

What is 50 x 407
2,000.

Utens

Y 4ens x L tens= 8 hondreds

=

Siems x 4 bens = 26 hondreds

tens

ones

'Y
o8 &

24e0s X 100 = 2 dens x (0 %10

50

What conclusion can be made about multiplying a unit of 10 times a unit of 10?

2 2,000

Yo

,/-_—__’A-__._\

10 times 10 is always 100. So, | can decompose any unit of 10, multiply how many units of 10 there
are, and it will be that many hundreds. 7 tens times 8 tens is 56 of some unit. | just have to find the

unit. Ten times ten is 100. So, it’s 56 hundreds or 5,600.

Repeat with 60 x 30.
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A STORY OF UNITS

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 two-digit multiples of 10 by
two-digit multiples of 10 with the area model.

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.

=  What patterns did you notice while solving
Problem 1?

= Explain to your partner how to solve the problem
80 x 50 from Problem 10. What does the answer
have to do with thousands when the units in 80
and 50 are 8 tens and 5 tens?

= Tosolve4x10x 2 x 10, you can multiply 4 x 2 to
get 8, then multiply 10 x 10 to get 100, then
multiply the 8 times 100. Is it always possible to
rearrange numbers like this when multiplying?

= Talk to your partner about how you solved
Problem 2. Can you come up with a different way
to solve this problem?

Lesson 6:

EUREKA
MATH

area model.

Lesson 6

Name Of_\< Date
Represent the following problem by drawing disks in the place value chart.
L. Tosohe 20 % 40, think:
Hundreds. Tens Ones
[2tensx4hx10=_FO0 olE2
20x{4x10)= 100 g “%
wxa0= 20T e &
KEan
2. Draw an area model to represent 20 x 40.
“0
20 %40
20 | 23enex Ulers
2 hundes

Ztensxatensa_D_hundeeds
uo

3. Drawanareamodel o represent 30x 0. 2 Y
HoxHO
20 BheoswH rens
12 VruedeedS
Stemsnatens= AL Yundeeds
30x40=1200
20
4. Drawan 0% 50. S A ST
plop'3slo}
2.3ecs % Siecs
20
10 husdeds

Jtensxstens= 10 hundeeds

20x50= 1000

Rewrite each equation in unit form and solve.
5. 30xz0=_HGD

Ztensx2tens= . hundreds

6 60x20= {200

Gtensx2 Y8rs = V2 hundreds

7. 70x20= |HOO 8 70x30= 2100

T tensx_2 tenswaé hundeeds

5. Ifthere are 40 seats per row, how many seats are in 50 rows?
9 Jeemx H Yens = Db hundetds
=200
“There ace 3,600 Seodks th 90 souss.
10. One ticket 1o the symphony costs $50. How much meney is collected i 80 tickets are sold?
0 %50
D vers % B Yeos = 4O hundceds
= 4000
34,000 is colleched i 2O Fickets are seld.

7 Yeos D Yens 22V hundas
=)
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A STORY OF UNITS Lesson 6 m

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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A STORY OF UNITS Lesson 6 Problem Set m

Name Date

Represent the following problem by drawing disks in the place value chart.

1. To solve 20 x 40, think
hundreds tens ones

(2tensx4)x 10 =
20x (4x10) =

20x40=

2. Draw an area model to represent 20 x 40.

2tens x4 tens =

3. Draw an area model to represent 30 x 40.

3tens x4 tens =

30x40=
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A STORY OF UNITS Lesson 6 Problem Set m

4. Draw an area model to represent 20 x 50.

2 tens x5 tens =

20x 50 =

Rewrite each equation in unit form and solve.

5. 20x20= 6. 60 x 20 =
2 tens x 2 tens = hundreds 6 tens x 2 = hundreds
7. 70x 20 = 8. 70x30=
tens x tens =14 % - hundreds
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A STORY OF UNITS Lesson 6 Problem Set m

9. If there are 40 seats per row, how many seats are in 90 rows?

10. One ticket to the symphony costs $50. How much money is collected if 80 tickets are sold?
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A STORY OF UNITS Lesson 6 Exit Ticket m

Name Date

Represent the following problem by drawing disks in the place value chart.

1. To solve 20 x 30, think
hundreds tens ones

(2tensx3)x 10 =
20x(3x10) =

20x30=

2. Draw an area model to represent 20 x 30.

2tens x 3 tens =

3. Every night, Eloise reads 40 pages. How many total pages does she read at night during the 30 days of
November?
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A STORY OF UNITS Lesson 6 Homework m

Name Date

Represent the following problem by drawing disks in the place value chart.

1. To solve 30 x 60, think
hundreds tens ones

(3tensx6) x 10 =
30x(6x10)=

30x60=

2. Draw an area model to represent 30 x 60.

3tens x 6 tens =

3. Draw an area model to represent 20 x 20.

2 tens x 2 tens =

20x20=
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A STORY OF UNITS Lesson 6 Homework m

4. Draw an area model to represent 40 x 60.

4 tens x 6 tens =

40 x 60 =

Rewrite each equation in unit form and solve.

5. 50x20= 6. 30x50=
5tens x 2 tens = hundreds 3tens x5 = hundreds
7. 60x20= 8. 40x70=
tens x tens =12 X = hundreds
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A STORY OF UNITS Lesson 6 Homework m

9. There are 60 seconds in a minute and 60 minutes in an hour. How many seconds are in one hour?

10. To print a comic book, 50 pieces of paper are needed. How many pieces of paper are needed to print
40 comic books?
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A STORY OF UNITS

Mathematics Curriculum

GRADE

GRADE 4 « MODULE 3

Topic C
Multiplication of up to Four Digits by
Single-Digit Numbers

4.NBT.5, 4.0A.2, 4.NBT.1

Focus Standard: 4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and
multiply two two-digit numbers, using strategies based on place value and the
properties of operations. lllustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Instructional Days: 5
Coherence -Links from: G3-M1 Properties of Multiplication and Division and Problem Solving with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations

Building on their work in Topic B, students begin in Topic C decomposing numbers into base ten units in order
to find products of single-digit by multi-digit numbers. Students practice multiplying by using models before
being introduced to the standard algorithm. Throughout the topic, students practice multiplication in the
context of word problems, including multiplicative comparison problems.

In Lessons 7 and 8, students use place value disks to represent the multiplication of two-, three-, and
four-digit numbers by a one-digit whole number.

¢10]0) 1 1,423 | 423

OO® x 3 o B
0'0l0) 9 {35 3enes)
b0 «{5x Zten

| 2.0 O 43 x H hondreds)

+%00 D43 x 1 troosard]

em——————————

4,269
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A STORY OF UNITS Topic C m

Lessons 9 and 10 move students to the abstract level as they multiply three- and four-digit numbers by
one-digit numbers using the standard algorithm.

Finally, in Lesson 11, partial products, the standard algorithm, and the area model are compared and
connected via the distributive property (4.NBT.5).

looo + Hoo + 20+ 3
L4213
3 [ 3,000 1,200 | 60 |9 2
X _ =
23000
| 200
(/238
|
4,269
(3x1000) + (3% t4o0) + (Bx20) +(Bx3)
= 3000 + 10 + Lo ¥ 1
= 424 Ha3m
Sa_m ﬁ
These calculations are then contextualized within multiplicative Jadsen @
comparison word problems. Im
T uaid = 1443
Jackson’s younger brother, Sam, ran 1,423 meters. 7 waibgz 3% 423
Jackson ran 3 times as far as Sam. How far did = 4,264
Jackson run? Takson ran 4,264 meters,

A Teaching Sequence Toward Mastery of Multiplication of Up to Four Digits by Single-Digit Numbers

Objective 1: Use place value disks to represent two-digit by one-digit multiplication.
(Lesson 7)

Objective 2: Extend the use of place value disks to represent three- and four-digit by one-digit
multiplication.
(Lesson 8)

Objective 3: Multiply three- and four-digit numbers by one-digit numbers applying the standard
algorithm.
(Lessons 9-10)

Objective 4: Connect the area model and the partial products method to the standard algorithm.
(Lesson 11)
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A STORY OF UNITS Lesson 7 m

Lesson 7

Objective: Use place value disks to represent two-digit by one-digit
multiplication.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
I Application Problem (10 minutes)
Concept Development (28 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Multiples of 10, 100, and 1,000 4.NBT.1 (9 minutes)
= Multiply Mentally 4.NBT.4 (3 minutes)

Sprint: Multiply Multiples of 10, 100, and 1,000 (9 minutes)

Materials: (S) Multiply Multiples of 10, 100, and 1,000 Sprint

Note: This Sprint reinforces concepts taught and reviewed in Lessons 1-6.

Multiply Mentally (3 minutes)

Note: Reviewing these mental multiplication strategies provides a foundation for students to succeed during
the Concept Development.

T:

PN A

(Write3x2=___ ) Say the multiplication sentence.

3x2=6.

(Write 3 x 2 =6. Below it, write 40x2=___ .) Say the multiplication sentence.
40 x 2 = 80.

(Write 40 x 2 = 80. Below it, write 43 x 2 =___ ) Say the multiplication sentence.
43 x 2 = 86.

Repeat process for the following possible sequence: 32 x 3, 21 x 4, and 24 x 4, directing students to follow
the format demonstrated for them.
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A STORY OF UNITS

Application Problem (10 minutes)

The basketball team is selling T-shirts for $9 each. On Monday, they sold 4 T-shirts. On Tuesday, they sold 5
times as many T-shirts as on Monday. How much money did the team earn altogether on Monday and

2
Tuesday? Gud
A

i [

m
Tuzsdmj
S——
Stimes as
muhniﬂodu.j
. 39, 4=

Monday: $9x4= 3, %
Tu(sda-j'. 5¢4- 20 iL::,’_";

‘EIK}-[J:"SD ‘\III'EP

The Hom earned %21t on Menday an&Tmsdmj,

Note: This is a multi-step word problem reviewing multiplying
by multiples of 10 from Lesson 5, including multiplicative
comparison.

Concept Development (28 minutes)

Materials: (T) Ten thousands place value chart (Template)
(S) Personal white board, ten thousands place value
chart (Template)

Problem 1: Represent 2 x 23 with disks. Write a matching
equation, and record the partial products vertically.

T: Use your place value chart and draw disks to represent
23.

T: Draw disks on your place value chart to show 1 more
group of 23. What is the total value in the ones?

S: 2x3ones=6o0nes=56.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Extend the Application Problem for
students above grade level with open-
ended questions, such as the following:

= What might be an explanation for
the large difference in T-shirt sales
between Monday and Tuesday?

= Based on your thoughts, what
might be a strategy for generating
the most money from T-shirt sales?

= Given the increase in T-shirts sold,
should the team increase or
decrease the price of the shirt?
Explain your reasoning.

(CICAG50)
2 OO 23
6® Q X 2
}m TG e 2 BoreS
+40 <« 2 LS
1\(’&0&2150«35 40

v
Ylens + (ones =46

Write 2 x 3 ones under the ones column. Let’s record 2 x 23 vertically.

T: We record the total number for the ones below, just like in addition. (Record the 6 ones as shown

above.)

T: Let’s look at the tens. What is the total value in the tens?

EUREKA Lesson 7:
MATH
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A STORY OF UNITS

S: 2x2tens=4tens =40.

Lesson 7 m

Write 2 x 2 tens under the tens column. Let’s represent our answer in the problem. We write 40 to

represent the value of the tens.

T: What s the total value represented by the disks?

S:  The total value is 46 because 4 tens + 6 ones = 46.

T: Notice that when we add the values we wrote below the line that they add to 46, the product!

Repeat with 3 x 23.

Problem 2: Model and solve 4 x 54,

T: Draw disks to represent 54 on your place value chart.

What is 54 in unit form?
S: 5tens 4 ones.

Draw three more groups of 54 on your chart, and then
write the expression 4 x 54 vertically on your personal

white board.
What is the value of the ones now?
S: 4 x4 ones=16ones.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
Some learners may have difficulty
drawing, tracking, and organizing place

value disks to represent 4 x 54. A
similar demonstration of renaming in

Record the value of the ones. What is the value of the the tens and ones place can be shown

tens?
S: 4 x5tens=20tens.
Record the value of the tens.

through 3 x 34. Alternatively, students
can model numerals (i.e., writing 4
instead of 4 ones disks).

T: Add up the partial products you recorded. What is the
sum?

S:  216.

T: Let’s look at our place value chart to confirm.

T: Can we change to make larger units?

S:  Yes, we can change 10 ones for 1 ten and
10 tens for 1 hundred twice.

T: Show me.

S:  (Change 10 smaller units for 1 larger.)

What value is represented on the place value
chart?

L S: 2 hundreds, 1 ten, and 6 ones. That’s 216.

Repeat with 5 x 42.

20 tens + b ones
2 hundredet | Fen + bones = 216

EUREKA Lesson 7: Use place value disks to represent two-digit by one-digit multiplication. 105
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A STORY OF UNITS

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 disks to represent two-
digit by one-digit multiplication.

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 in the answers to
Problems 1(a), 1(b), 1(c), and 1(d)?

= Describe the renaming you had to do when
solving Problem 2(a). How is it different from the
renaming you had to do when solving Problem
2(b)?

=  Why did some of the problems require you to use
a hundreds column in the place value chart, but
others did not?

=  When you start solving one of these problems, is
there a way to tell if you are going to need to
change 10 tens to 1 hundred or 10 ones to 1 ten?

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

= |f we found the total number of T-shirts sold first (24) and then multiplied to find the total

Lesson 7

Name _\th

Date

1, Represent the following expressions with disks, regrouping as necessary, writing a matehing expression,
and recording the partial products vertically as shown below.

a 1xa3

ens. ones.
s oo LY

1x41ens + 1%3ones

b. 2x43

,‘
&

tens

sse0 eoe

c 3x43

LrYes + Lxdores
fheas &+ [ ones =gl

hundreds | tens. ones

» <=t---: :::

B dens - 3% JoeS
| hundeed ¥ 2 bens + G omes = VI

3 >1x3ones
. 4 0 >lxdtens
23

us

b = 2¥bones
+ 90 = 1vdiens
I =
o

43
¥ S

G2 Vores
+ 120 2%y ke

129

d. 4x43

hundreds tens ones

4

seve
o0c—

Hx 4 tens + 4x omes

thondred + o jens ¢ 2omes =172
2. Represent the following expressions with disks, regrouping as necessary. To the right, record the partial
products vertically.

a. 2x36

[ hundre

ds. tens

b. 3x61

hundreds

tens ones
o .
o .

c. 4x84

hundreds tens ones ‘

S

43

x 4
’1-244__.4« Bones
+ 10O~y dens

172

36
x Z
x £
12 «— 2% Gones

+ (O «—2z2x Btens
4 00

72

!

33 x lone

y 1§0e—3 x G tens
2
132

™

x 4
T«—Hx‘hms
¥ 220 + yx {tens

330

amount of money, what would our multiplication problem have been? (24 x9.)

= What do the partial products for 24 x 9 represent in the context of the word problem?
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A STORY OF UNITS Lesson 7 m

=  Talk to your partner about which method you prefer. Do you prefer writing the partial products or
using a place value chart with disks? Is one of these methods easier for you to understand? Does
one of them help you solve the problem faster?

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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A STORY OF UNITS Lesson 7 Sprint m

A Number Correct:
Multiply Multiples of 10, 100, and 1,000
1. 3x2= 23. 7x5=
2. 30x2= 24. 700 x5 =
3. 300x2= 25. 8x3=
4. 3,000%x 2 = 26. 80x3=
5. 2 x 3,000 = 27. 9x4=
6. 2x4= 28. 9,000 x4 =
7. 2x40= 29. 7%x6=
3. 2x400 = 30. 7 x 600 =
9. 2 x 4,000 = 31. 8x9=
10. 3x3= 32. 8x90 =
11. 30x3= 33, 6x9=
12. 300x 3= 34. 6 x 9,000 =
13. 3,000x 3 = 35. 900 x9 =
14. 4,000 x 3 = 36. 8,000 x 8 =
15. 400 x 3 = 37. 7x70=
16. 40x 3 = 38. 6 x 600 =
17. 5x3= 39. 800x7=
18. 500 x 3 = 40. 7 x 9,000 =
19. 7x2= 41. 200 x5 =
20. 70x2 = 42. 5x60=
21. 4x4= 43. 4,000x5 =
22. 4,000 x4 = 44. 800 x5 =
EUREKA Lesson 7: Use place value disks to represent two-digit by one-digit multiplication. 108
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A STORY OF UNITS Lesson 7 Sprint m

B Number Correct:
Improvement:

Multiply Multiples of 10, 100, and 1,000

1. 4x2= 23. 9x5=

2. 40x2 = 24. 900 x5 =

3. 400 x 2 = 25. 8x4=

4. 4,000 x 2 = 26. 80x4=

5. 2 x 4,000 = 27. 9x3=

6. 3x3= 28. 9,000 %3 =

7. 3x30= 29. 6x7=

3. 3x300= 30. 6 x700 =

9. 3x 3,000 = 31. 8x7=

10. 2x3= 32. 8x70=

11. 20x3= 33. 9x6=

12. 200x3 = 34. 9 x 6,000 =

13. 2,000 x 3 = 35. 800 x 8 =

14. 3,000 x 4 = 36. 9,000 x9 =

15. 300x 4 = 37. 7 x700 =

16. 30x4= 38. 6 x 60 =

17. 3x5= 39. 700 x 8 =

18. 30x5= 40. 9x 7,000 =

15 6x2= 41, 20x5=

20. 60x2= 42. 5x 600 =

21. 4x4= 43. 400 x5 =

22. 400 x 4 = 44. 8,000 x5 =
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Name Date

1. Represent the following expressions with disks, regrouping as necessary, writing a matching expression,
and recording the partial products vertically as shown below.

a. 1x43
4 3
tens ones
1
eo0 0o °o o .
3 > 1x3ones
+ 4 0 —>1x4tens
4 3
b. 2x43
tens ones
c. 3x43
hundreds tens ones
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d. 4x43

hundreds tens ones

2. Represent the following expressions with disks, regrouping as necessary. To the right, record the partial
products vertically.

a. 2x36
hundreds tens ones
b. 3x61
hundreds tens ones
c. 4x84
hundreds tens ones
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Name Date

Represent the following expressions with disks, regrouping as necessary. To the right, record the partial
products vertically.

1. 6x41
hundreds tens ones
2. 7x31
hundreds tens ones
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Name Date

1. Represent the following expressions with disks, regrouping as necessary, writing a matching expression,
and recording the partial products vertically.

a. 3x24
tens ones
b. 3x42
hundreds tens ones
c. 4x34
hundreds tens ones
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Represent the following expressions with disks, regrouping as necessary. To the right, record the partial
products vertically.

a. 4x27

hundreds tens ones
b. 5x42

hundreds tens ones

Cindy says she found a shortcut for doing multiplication problems. When she multiplies 3 x 24, she says,
“3 x4is 12 ones, or 1ten and 2 ones. Then, there’s just 2 tens left in 24, so add it up, and you get 3 tens
and 2 ones.” Do you think Cindy’s shortcut works? Explain your thinking in words, and justify your
response using a model or partial products.
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Lesson 7 Template

ten
thousands hundreds tens ones
thousands ’
ten thousands place value chart
Lesson 7: Use place value disks to represent two-digit by one-digit multiplication.
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A STORY OF UNITS Lesson 8 m

Lesson 8

Objective: Extend the use of place value disks to represent three- and four-
digit by one-digit multiplication.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Expanded Form 2.NBT.3 (3 minutes)
= Multiply Mentally 4.NBT.4 (3 minutes)
= Multiply Using Disks 4.NBT.5 (6 minutes)

Expanded Form (3 minutes)

Materials: (S) Personal white board

Note: Reviewing standard form versus expanded form prepares students to decompose multi-digit
multiplication sentences into a series of multiplication sentences.

T: (Write 200 + 30 + 4.) Say the addition sentence with the answer in standard form.
S: 200+30+4=234.
Repeat the process for the following possible sequence: 3,000 + 500 + 60 + 8 and 400 + 7 + 90.
T: (Write 572.) Say the number.
S: 572.

T: On your personal white board, write 572 in expanded form.
S:  (Write 572 =500+ 70+ 2.)

Repeat the process using the following possible sequence: 8,463 and 9,075.
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A STORY OF UNITS Lesson 8 m

Multiply Mentally (3 minutes)

Note: Reviewing these mental multiplication strategies provides a foundation for students to succeed during
the Concept Development.

Repeat the process from Lesson 7 using the following possible sequence: 34 x 2,31 x 3,22 x4, and 24 x 3.
Multiply Using Disks (6 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 7’s content.

T: (Write 1 x32.) On your personal white board, draw place value

disks to show this multiplication sentence. fens | ones - 4
S: (Draw 3 tens disks and 2 ones disks.) R x L
(Writelx ___ tens+1x___ ones.) Fillin the blanks, and write +5§
the problem vertically. "3‘»‘[
1% 3tens + | x Zones

S:  (Write 1 x 3 tens + 1 x 2 ones, and write the problem vertically.)

Repeat the process using the following possible sequence: 2 x 32,3 x32,4x 32,2 x28,and 3 x 51.

Application Problem (8 minutes)

Andre buys a stamp to mail a letter. The stamp costs 46 cents. Andre also mails a package. The postage to
mail the package costs 5 times as much as the cost of the stamp. How much does it cost to mail the package
and letter?

e Y, 230 lunit= Yo He
x S + 46 {units 2216 _X____{-___
S C —_3—6 216 36
4200 2240
230 (=276 276

i j:“' costs 276 cents fo

P Mail the letter and Pac.k.c.sg.

Note: This problem is a review of Lesson 7 and incorporates multiplicative comparison. Students who
examine the tape diagram find a more rapid solution is to multiply to find 6 units of 46 cents.
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A STORY OF UNITS Lesson 8

Concept Development (30 minutes)

Materials: (T) Ten thousands place value chart (Lesson 7 Template) (S) Personal white board, ten thousands

place value chart (Lesson 7 Template)

Note: Today’s lesson is an extension of Lesson 7. Students solve three- and four-digit by one-digit
multiplication using the same method as they used in Lesson 7. Students should be given more autonomy to
work on the problems in partnerships or individually. A connection regarding the process should be made so
that students understand that although the numbers are larger, the process is the same.

Problem 1: Represent 2 x 324 with disks. Write a matching equation, and record the partial products

vertically.
T: Use your place value chart to
represent 2 times 324. 6 l “4
T:  What is the value in the X A
?
ones? R & QR Hoees
S:  2times 4 onesis 8 ones or 8. 4O & LR renS
T: Thetens? + (OO0 « 7 x3hundwrds
S:  2times 2 tensis 4 tens or 40. 2x Bnndeest 20Rrs + 214 0neS QL{%
. SV
T: The hundreds? [ nendaedst Uens + G res = 4%
S: 2times 3 hundreds is
6 hundreds or 600.
T: Beneath your place value chart, as we did in
yesterday’s lesson, write an expression that shows the
total value expressed in the chart.
S: (Write 2 x 3 hundreds + 2 x 2 tens + 2 x 4 ones.) NOTES ON
: i u .
o . . MULTIPLE MEANS
Write 2 times 324 vertlsally on your personal white OF REPRESENTATION:
board. Record the partial products for the ones, tens, _
and hundreds Clarify math language such as
’ expression, value, vertically, partial
T:  What is the value of the disks represented on the products, equation, and sum for English
chart? language learners. Offer explanations
S:  648. in students’ first language if possible.
. . Link bulary t ds th b
Add the values that you wrote in the problem. What is i vocabuiary o words tey may be
) 5 more familiar with, for example, sum
their sum? has a similar meaning to total. Make
S:  648. It’s another way to represent the answer! sure to distinguish some from sum.
T: Work with a partner to solve 3 x 231.

Monitor and provide assistance as students work in pairs to solve.
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A STORY OF UNITS Lesson 8

Problem 2: Model and solve 4 x 605 on the place value chart.

T:

T:
S:

Draw disks to represent 4 times 605 on your place value chart. Write 4 x 605 vertically on your
board.

05
xé 4

-————'_5:6’2_ ARVES) Q(\’E,S
+ P00 Uyl hundds

X Caree T xBores 2400
v Y

A apndrtds 2O0MS
W

Vi
2 ¥noisusds + Laundieds F20S = 2 430

Tell your partner the value of the digit in each place.

The value of the ones is 4 times 5 ones equals 20 ones. NOTES ON
The value of the tens is 4 times 0 tens equals O tens. MULTIPLE MEANS
The value of the hundreds is 4 times 6 hundreds equals OF REPRESENTATION:

24 hundreds.
undreds Challenged by representing 605 as

Do we need to regroup? place value disks 4 times, students may
Yes. We can change 10 ones for 1 ten twice and begin to seek more efficient ways of
10 hundreds for 1 thousand twice. modeling multiplication of large

numbers. Review the advantages of

Show me. (Students regroup.) tracking regrouping, yet encourage

What value is represented on the place value chart? innovation and discovery of a quicker
2 thousands, 4 hundreds, 2 tens, and 0 ones. That’s method as introduced in Problem 3.
2,420.

Add the numbers that we wrote in the problem. What is the sum?

2,420.

Repeat with 5 x 464,

Problem 3: Solve 3 x 851 using a partial products drawing on the place value chart.

T: Write the problem 3 x 851 vertically. This time, rather than recording 3 groups of 851 to begin, let’s
record the partial products as we multiply each unit.
T: 3timesloneis..?
S: 3 ones.
T: Record that in your place value chart at the top of the ones place.
T: 3times5 tens?
S: 15 tens.
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A STORY OF UNITS Lesson 8

T: Record that in your place value chart as 1 hundred 5 tens a bit lower than the ones so you can see
the separate partial product.

3 times 8 hundreds?

24 hundreds. 35|
Record that in your place value chart as...? Fhovsands E’“‘lm{s tens ones x 3
2 thousands 4 hundreds. R 3
Where? i il —> |50
A bit lower than the 1 hundred 5 tens. voleces —»3 2,400

Just as we record the partial products 2 553
numerically, we draw them. This does not 4
show the connection to addition well, but Z ) 5 5
it does show the partial products well.

Can you see the three partial products?

S: Yes.

Just looking at the place value chart for now, what are the products from least to greatest in unit
form?

S: 3 ones, 1 hundred 5 tens, and 2 thousands 4 hundreds.

J e 49 49 A

T: What s the total product recorded both in your vertical problem and in your place value chart?
S:  2,553.

Repeat with 3 x 763.

Problem 4: Solve 4 x 6,379 using a partial products drawing on the place value chart.

T: Write the equation 4 x 6,379. Let’s record the partial products as we multiply each unit.

T: 4times9onesis..?

S: 36 o0nesor 3tens 6 ones. S b'372

T: Record that in your place value chart  +hovsands %wsawls' i . A
at the top. sooce 3b
4 times 7 tens? SRR N — 230

S: 28 tens. Y] hESE
Record that in your place value chart T il -+ 24,00°
as 2 hundreds 8 tens a bit lower than 15 5 | &
the 3 tens 6 ones so you can see the 2 s | S ‘ b !
separate partial product.

T: 4times 3 hundreds?

S: 12 hundreds.

T: Record that in your place value chart as...?

S:  1thousand 2 hundreds.

T: Where?

S:  Abit lower than the 2 hundreds 8 tens.
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Lesson 8

Find the total of the partial products both in your problem and in your place value chart. Notice that

you will need to regroup when you find the total of the partial products. What is the total?

T: 4times 6 thousands?

S: 24 thousands. = 2 ten thousands 4 thousands.
T: Where?

S: A bit lower than the 1 thousand 2 hundreds.

T: Canyou see the four partial products?

S: Yes.

T:

S:  25,516.

T:  Work with a partner to solve 3 x 2,567.

Give students time to work through the problem and provide guidance as needed.

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: Extend the use of place value disks to
represent three- and four-digit by one-digit multiplication.

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.

Name —Jﬂf\(\ Date

1. Represent the following expressions with disks, regrouping as necessary, writing a matching expression,
and recording the partial produets vertically as shown below.

a 1x213

hundreds | tens ones 201 3

ve . x x 1
3 >1x3ones
1O Sixtten

1 2 00O 31xzhundreds

=

1%_Z hundreds + 1x_|_ten+ 1x3 ones
Lhndetds + Vhen ¥ Joces =203

b 22213 Thyndrads [ tens ones 24 8
YERD ces * >

.e . can G = 1x3c0es
20 = 2%\ Yen
M 0 0 1% 2deads

et
H 26

2x Lhiriealpd 2o dend 2x Beces
Hhordets & 2305 + 6 Ores = Y2b

€ 3x218

hundieds | tens ones.

a0 - e 1\H
ss . doee )(—lfgaqu
s o sske ZQ~ 3x Vit
] b OO~ 3% 2 wundedS
- T LR
By Ardts *I¥LENE Sy Uores [ PS

Grumdeeds & Hlems + 1 ones = 4L

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

=  What pattern did you notice in the answers to Problem 1(a) and (b)?

= |f you needed an estimate for Problem 1(c), how could you round one of the numbers? How close

would your estimate be to the exact answer?

=  Explain to your partner how to solve Problem 2(c). How did you make sure you didn’t make any
mistakes when there were so many steps to this problem?
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A STORY OF UNITS

=  How did the Application Problem connect to

today’s lesson?

= Compare the two methods of drawing the

o 3x1,25% [ thousands | hundreds | tens 1‘15%
multiplication on the place value chart. A L=
X ® oo / coee 150
= Can you think of a word problem that could be L A b )
2% |z 3% Zhurgmls + 3y Phens + B H S8 T 3002
modeled by Problem 2(d)? 2 manied o k Chere > 2ones= 3,062, 57 ©
2. Represent the following disks during the clas

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

Lesson 8:

G4-M3-TE-1.3.0-05.2015

necessary. To the right, record the partial prajucts vertically.
b B R

\4o7
>
. =
o0
2000
—_—
o z = A qjl‘:‘. \
3. E\lewﬂﬁvﬂu\eﬂm'\ﬁﬂﬂﬂ“[\ﬂ\d‘ makes 5 different kinds of bagels. If she makes 144 of each kind,
‘what is the total nunber of bagels that she makes? Mlg CU“A‘ —— e \ i
X 15 fuer 3
pxe) 70 By 3%
250
500
e B ot poce e sk e
e P e
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A STORY OF UNITS Lesson 8 Problem Set m

Name Date

1. Represent the following expressions with disks, regrouping as necessary, writing a matching expression,
and recording the partial products vertically as shown below.

a. 1x213
hundreds tens ones 2 1 3
X
- 1x 3 ones
2> 1x1ten
+ — 1x 2 hundreds
1x__ hundreds + 1x___ ten+ 1x___ ones
b. 2x213
hundreds tens ones
c. 3x214
hundreds tens ones
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A STORY OF UNITS

d. 3x1,254

thousands

hundreds

tens

ones

Lesson 8 Problem Set m

2. Represent the following expressions with disks, using either method shown during class, regrouping as

necessary. To the right, record the partial products vertically.

a. 3x212

b. 2x4,036

EUREKA
MATH
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A STORY OF UNITS Lesson 8 Problem Set m

c. 3x2,546

d. 3x1,407

3. Every day at the bagel factory, Cyndi makes 5 different kinds of bagels. If she makes 144 of each kind,
what is the total number of bagels that she makes?
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Name Date

Represent the following expressions with disks, regrouping as necessary. To the right, record the partial
products vertically.

1. 4x513
2. 3x1,054
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A STORY OF UNITS Lesson 8 Homework m

Name Date

1. Represent the following expressions with disks, regrouping as necessary, writing a matching expression,
and recording the partial products vertically as shown below.

a. 2x424
hundreds tens ones 4 2
0000 0O o000 x 2
2> 2x__ ones
>2x___
+ > X
2x +2x_ + 2x____ones
b. 3x424
hundreds tens ones
c. 4x1,424
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A STORY OF UNITS Lesson 8 Homework m

2. Represent the following expressions with disks, using either method shown in class, regrouping as
necessary. To the right, record the partial products vertically.
a. 2x617
b. 5x642
c. 3x3,034
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A STORY OF UNITS Lesson 8 Homework m

Every day, Penelope jogs three laps around the playground to keep in shape. The playground is
rectangular with a width of 163 m and a length of 320 m.

a. Find the total amount of meters in one lap.

b. Determine how many meters Penelope jogs in three laps.
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A STORY OF UNITS Lesson 9 m

Lesson 9

Objective: Multiply three- and four-digit numbers by one-digit numbers
applying the standard algorithm.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (4 minutes)
Concept Development (34 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Expanded Form 2.NBT.3 (3 minutes)
= Multiply Mentally 4.NBT.4 (3 minutes)
= Multiply Using Disks 4.NBT.5 (6 minutes)

Expanded Form (3 minutes)
Materials: (S) Personal white board

Note: Reviewing standard form versus expanded form prepares students to decompose multi-digit
multiplication sentences into a series of multiplication sentences.

Repeat the process from Lesson 8 for the following possible sequence: 300 + 40 + 3; 4,000 + 600 + 70 + 9;
500 + 8 + 20; 275; 4,638; and 9,705.

Multiply Mentally (3 minutes)

Note: Reviewing these mental multiplication strategies provides a foundation for students to succeed during
the Concept Development.

Repeat the process from Lesson 7, expanding to three-digits, for the following possible sequence: 432 x 2,
312x 3,212 x4,and 124 x 3.

Multiply Using Disks (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 8's Concept Development. Repeat the process from Lesson 8,

expanding to three- and four-digit numbers, for the following possible sequence: 1 x312,2 x312,3 x 312,
2x2,154,4 x 212, and 3 x 1,504.
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A STORY OF UNITS Lesson 9 m

Application Problem (4 minutes)

Calculate the total amount of milk in three cartons if each carton contains 236 mL of milk.

There ace pEmlL in
3 cartons of milk.

Note: This problem is a review of Lesson 8, practicing three-digit by one-digit multiplication.

Concept Development (34 minutes)

Materials: (T) Ten thousands place value chart (Lesson 7 Template) (S) Personal white board, ten thousands

place value chart (Lesson 7 Template)

Problem 1: Represent and solve 6 x 162 in the place value chart. Relate the process to solving using the
standard algorithm.

T:

Represent 6 x 162 on your place value chart using
the repeated addition way. Work with a partner hundreds 1 rens
to solve. Was it necessary to regroup? ——

Yes. On my place value chart, | had 6 hundreds,
36 tens, and 12 ones. | regrouped 10 ones for
1 ten and 30 tens for 3 hundreds. My answer is
9 hundreds, 7 tens, and 2 ones.

Write the expression 6 x 162 again vertically on
your personal white boards. Let’s find a faster
way to express your answer. Use the place value
chart to help.

Tell me what happened in the ones column of your place value chart.

I multiplied 6 times 2 ones to get 12 ones. We regrouped 10 ones for 1 ten and were left with
2 ones.

Record the number of regrouped tens on the line under the tens column. Record the number of
ones in the ones place.

Tell me what happened in the tens column of your place value chart.

I multiplied 6 times 6 tens and got 36 tens. We exchanged 30 tens for 3 hundreds and were left with
6 tens. > But, we have the 1 ten regrouped from the ones, so 36 tens plus the 1 ten makes 37 tens.
So, we have 3 hundreds and 7 tens after we regroup.
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A STORY OF UNITS Lesson 9

o 449

S:

Record the number of hundreds on the line in the hundreds column. Record the number of tens in
the tens place. What about the 1 that was written on the line in the tens place, do | need it
anymore?

No, we counted it already.
Right, so if we're done with it, let’s get rid of it. Cross it out.
Now, let’s look at the hundreds. What was the value of the hundreds?

We had 6 times 1 hundred equals 6 hundreds. 6 hundreds plus the 3 hundreds we regrouped equals
9 hundreds.

Since there’s no need to regroup, write the number of hundreds in the hundreds place. Have we
already counted the 3 hundreds we regrouped?

Yes!
Cross it out. What's the product?
972. That’s the same number we got with the place value chart!

Problem 2: Solve 5 x 237 using the partial products algorithm. Then solve using the standard algorithm, and
relate the two methods to each other.

T: Write the expression 5 x 237 vertically on your board. Draw and solve 2.5 1 .37
using partial products. P_X,EJ -,12‘—,&2—'
Students work individually or in pairs to draw and solve using partial products. 35 11985
[ T: Now, let’s solve using the standard algorithm. Starting in the ones | 50
column, what do we do? + Leor
S: We multiply 5 times 7 ones and get 35 ones. ] : ]85
Tell your partner how you record 35 ones as partial products.
S:  35o0nesis 3 tens 5 ones, so we record 3 tens in the tens column and 5 ones in the ones column on
m the same line.
T: Let’srecord 3 tens 5 ones using the standard algorithm. (Record 3 tens on the line and 5 ones in the
ones column.) Tell your partner what you notice about this recording.
S:  The 3 tensis on the line in the tens like in addition and the 5 ones is in the ones place, so it still
shows 35 ones. = We add partial products together, so the 3 tens on the line means it will get
L added to the product.
T: Working in the tens column, what do we do next?
S: We multiply 5 times 3 tens and get 15 tens.
T: 15 tens was recorded on the second line in the partial products method. For the standard algorithm,
add 3 tens to 15 tens.
S: 18tens.
T: Say 18 tens as hundreds and tens.
S: 1 hundred 8 tens.
T: Record 1 hundred on the line in the hundreds column and 8 tens in the tens column. Cross out 3
tens because it was added.
T: What do we do next?
EUREKA Lesson 9: Multiply three- and four-digit numbers by one-digit numbers 132
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A STORY OF UNITS Lesson 9

Repeat using 6 x 716.

Problem 3: Multiply three- and four-digit numbers by one-digit
numbers applying the standard algorithm.

Next, we multiply 5 times 2 hundreds and get 10 hundreds. = But, in the standard algorithm we
have to add the 1 hundred that is on the line to make 11 hundreds.

Remember to cross off the 1 since we have already included it in our answer. Because there are no
more numbers to multiply, we can just record 11 hundreds directly in the product, which is...?

1,185.
Look back at the work that you did when you solved using partial products. What was the product?

1,185. It’s the same thing. We came up with the same
product even though our methods were different.

What are the advantages to the standard algorithm? NOTES ON

We record our answer on one line. = We are doing all MULTIPLE MEANS

of the calculations in a few steps. OF ENGAGEMENT:

Have students use and compare the
two methods: partial products and the
standard algorithm. Encourage
learners to analyze their proficiency
and efficiency using each method.

Write or project the foIIowing: Guide students to ask, “What mistakes

do I make? When? Which method is

Shane measured 457 mL of water in a beaker. Olga measured easier for me? When? Why?”
3 times as much water. How much water did they measure
altogether?

T: Draw atape diégram and discuss with a partner how you Shane e
would solve this problem.

S: We would multiply 4 times 457 to solve this problem. If Olga O‘ﬂa 457 m
measured 3 times as much water as Shane, we multiply by
four to find the total. e

T: Solve using the standard algorithm. What do we multiply X

irst? ~AA—
first® ' 12 79

S:  Four times 7 ones equals 28 ones. The mc%uﬂa }‘%'I_% ml.
Show me how to record 28 ones. ™ ot r ﬂﬂﬁd‘hu'

S: | write the 2 on the line under the tens place. | write the 8 in
the ones.

What do we multiply next?

S:  Fourtimes 5 tens is 20 tens plus 2 tens that were changed from the ones. | have 22 tens. | cross off
the 2 because | just included it in the total for the tens. | write 22 tens in my answer. The 2 is
written in the hundreds place on the line to show that we regrouped to the hundreds, and the 2 is
written in the tens.

What do we multiply next?

S:  Four times 4 hundreds equals 16 hundreds. Then, | add 2 hundreds to get 18 hundreds. | cross off
the 2 because | included it in the total hundreds. Because there are no more numbers to multiply, |
record 18 hundreds directly in my product. The product is 1,828.
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A STORY OF UNITS

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 solve these problems using the
RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Multiply three- and four-digit numbers by
one-digit numbers applying the standard algorithm.

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

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Many learners, in addition to English
language learners, will appreciate a
review of standard algorithm and
partial products as new math language.
Point out, if beneficial, smaller words
embedded in these compound words,
such as part in partial. Students may
benefit from recording these new
terms with clarifying examples in their

own math dictionaries.

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.

=  Explain to your partner how you used partial
products and the standard algorithm to solve
Problems 1(a) and 1(b). Why do both methods
work? How are they different?

= Look at the questions in Problem 2. Which ones
would give you estimates that are very close to
the actual product if you rounded the larger
number to the hundreds place?

= Do you think that you would get a different
answer for Problem 4 if the question instead
asked you to find 457 times as much as 9? Why
or why not?

= Explain to your partner how you solved Problem

name _UJack -
1. Salve using each methad,
Partial Products Standard Algorithm Partial Products. tandard Algorithm
a) 3 4 b) 22 4 224
= a g x 3 * 3
16 T:;g 12 672
+ 120 (1]
50 *Gboo
672
2. Solve. Use the standard algorithm.
a p b) L]
2. 5 1 1 3 5 3 0 4
x 3 x > 6 K s 9
Fd=c %10 1736
4 4 0 5 3 1 & o 39 2
4 d 5 x 6
S B 5 —x L
\,{Dlo \35% (o] 7_,35 2

7. How did you keep track of what each of the
numbers meant?

=  How could you use a tape diagram to represent the work you did on the Application Problem?

=  What significant vocabulary did we use today?

Lesson 9:
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A STORY OF UNITS

Exit Ticket (3 minutes)

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

students.

EUREKA
MATH

Lesson 9:

. The product of 7and s is GO .

w

4. 9timesas many as 457 s 1,113

457
% >
—— Hiv 3
602

w

. Jashawn wants to make 5 airplane propellers.
He needs 18 cm of wead for each propeller.
How many centimeters of wood will he use?

1 BT
Seshason Gk use 90 con o Loced,

% oD
0 R
ﬂ-- =10

palrroty
Qne game system costs $238. How much will 4 game systems cost?

£ 233 -
%g%‘ Foaue gpeee Suptens Z—“\\ st B9gy |

o~
=952

7. A small bag of chips weighs 48 g. A large bag of chips weighs three times as A
mych as the small bag. How much will 7 large bags of chips weigh? -lg] R
- 4gs WS4
¥ _ 3. & >
3 i =

3~ SAELE
— Xj_&z_ﬁ
14t 1,00 g 5

Seven \.1(5@, \mas oF daps W w%ﬂ\"

1,668 oo,
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Name

Lesson 9 Problem Set m

Date

1. Solve using each method.

Partial Products | Standard Algorithm Partial Products Standard Algorithm
a. 3 4 3 4 b. 2 2 4 2 2 4
X 4 y 4 X 3 X 3
2. Solve. Use the standard algorithm.
a. b. c.
2 5 1 5 3 0 4
x 3 6 X 9
d. e. £
4 0 5 6 3 9 2
X 4 5 X 6
Lesson 9: Multiply three- and four-digit numbers by one-digit numbers
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A STORY OF UNITS Lesson 9 Problem Set m

3. The product of 7 and 86 is . 4. 9timesas many as 457 is

5. Jashawn wants to make 5 airplane propellers.
He needs 18 centimeters of wood for each propeller.
How many centimeters of wood will he use?
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A STORY OF UNITS Lesson 9 Problem Set

6. One game system costs $238. How much will 4 game systems cost?

7. A small bag of chips weighs 48 grams. A large bag of chips weighs three times as
much as the small bag. How much will 7 large bags of chips weigh?
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Name Date

1. Solve using the standard algorithm.

2. Morganis 23 years old. Her grandfather is 4 times as old. How old is her grandfather?
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Name Date

1. Solve using each method.

Partial Products Standard Algorithm Partial Products Standard Algorithm
a. 4 6 4 6 b. 315 315
X 2 X 2 X 4 X 4

2. Solve using the standard algorithm.

a b. C
2 3 2 1 4 2 3 1 4
X 4 X 6 X 7
d e. f
4 4 0 5 0o 7 3 8 4
X 3 X 8 X 9
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A STORY OF UNITS Lesson 9 Homework m

3. Whatis the product of 8 and 54°?

4. Isabel earned 350 points while she was playing Blasting Robot. Isabel’s mom earned 3 times as many
points as Isabel. How many points did Isabel’s mom earn?

5. To get enough money to go on a field trip, every student in a club has to raise $53 by selling chocolate
bars. There are 9 students in the club. How much money does the club need to raise to go on the field
trip?
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A STORY OF UNITS Lesson 9 Homework m

6. Mr. Meyers wants to order 4 tablets for his classroom. Each tablet costs $329. How much will all four
tablets cost?

7. Amaya read 64 pages last week. Amaya’s older brother, Rogelio, read twice as many pages in the same
amount of time. Their big sister, Elianna, is in high school and read 4 times as many pages as Rogelio did.
How many pages did Elianna read last week?
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A STORY OF UNITS

Lesson 10

Objective: Multiply three- and four-digit numbers by one-digit numbers

applying the standard algorithm.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Represent Expanded Form 2.NBT.3 (3 minutes)
= Multiply Mentally 4.NBT.4 (3 minutes)
= Multiply Using Partial Products 4.NBT.4 (6 minutes)

Represent Expanded Form (3 minutes)

Materials: (S) Place value disks

Note: This activity incorporates expanded form fluency from
Lessons 8 and 9 while reviewing how to use place value disks.
T: (Write 532.) Say the number in expanded form.

S: 532 equals 500 plus 30 plus 2.

T: Sayitin unit form.

S: 532 equals 5 hundreds 3 tens 2 ones.

T: Use your disks to show 5 hundreds 3 tens 2 ones.

Repeat the process for the following possible sequence: 415,
204, 3,241, and 2,053.

Multiply Mentally (3 minutes)

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Extend Represent Expanded Form by

challenging students above grade level

to do one of the following:

= Use your disks to show
1,000/100/10 less/more than
3,241.

= Use your disks to show another
number that would be rounded to
the same ten/hundred as 2,053.

Note: Reviewing these mental multiplication strategies provides a foundation for students to succeed during

the Concept Development.

Repeat the process from Lesson 7 for the following possible sequence: 342 x 2,132 x 3,221 x4, and 213 x 4,
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A STORY OF UNITS Lesson 10

Multiply Using Partial Products (6 minutes)

Materials: (S) Personal white board

Note: This activity serves as a review of the Concept Development in Lessons 7 and 8. ?;Q-;_
T: (Write 322 x 7.) Say the multiplication expression. - i' }_F
S: 322x7. 140
T: Say it as a three-product addition expression in unit form. +__%,|,2-0--—-
S: (3 hundreds x7) +(2tensx7)+ (2 ones x 7). 24%M

T: Write 322 x 7 vertically, and solve using the partial product strategy.

Repeat the process for the following possible sequence: 7 thousands 1 hundred 3 tens 5 ones x 5 and
3x7,413.

Application Problem (5 minutes)

The principal wants to buy 8 pencils for every student at her school. If there are 859 students, how many
pencils does the principal need to buy?

[
/“—_—/\‘\
’ | wnit = 854 359
Q units = €59 x8 _35,,%3,
) 0,1812
?gfj‘, The principal needs o buy 6,372 percils.

Note: This problem is a review of Lesson 9. Students may solve using the algorithm or partial products. Both
are place value strategies.

Concept Development (33 minutes)

Materials: (S) Personal white board

Problem 1: Solve 5 x 2,374 using partial products, and then connect to the algorithm.
Display 5 x 2,374 vertically on the board.

T: With your partner, solve 5 x 2,374 using the partial products method.
Allow two minutes to solve.

T: Now, let’s solve using the algorithm. Say a multiplication sentence for the ones column.
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A STORY OF UNITS Lesson 10 m

w4 490 49

4 ones times 5 is 20 ones or 2 tens.

Tell your partner how to record 20 ones or 2 tens.

| am going to record 2 tens on the line in the tens column and the 0 in the ones column.
Do you have 20 ones recorded in your answer from the partial products?

Yes!

What is multiplied in the tens column?

7 tens times 5 is 35 tens. = | notice when | look back at the partial products, | also have 35 tens or
3 hundreds 5 tens.

+&n %WSM&L] .H’\a(4§¢,¢\a$\ kuﬁal!‘s ‘I‘t!\ﬁ oNneg le 37; >(2/ 37;
oo SoaTwa
| | e 3% (L g70
| , \L500
4 |[# eens 10,000
o 11§70
geo k. 78 # O = W Ei°

ooo0 4 1.2°°

Tell your partner what to do with 3 hundreds 5 tens

and the 2 tens we recorded on the line. NOTES ON

We have to add the 2 tens to get 37 tens or 3 hundreds MULTIPLE MEANS

7 tens. = Why do the partial products only show 350 OF REPRESENTATION:
though? Learners and mathematicians differ in

the strategies they use to solve a
problem. Whether we use the
standard algorithm or partial products

Discuss with your partner why the algorithm shows
37 tens, but the partial product shows 35 tens.

In the partial products method, we add the 2 tens to strategy, our product is the same.

35 tens later after multiplying each place value Cultivate a classroom culture of
separately. In the algorithm, you add as you go. acceptance of multiple methods to
Let’s record 3 hundreds 7 tens or 37 tens. Cross off the §°'Ve' Encourage St“de”'fs e Sharfe and
2 tens on the line because they’ve been added in. OEE 2 G SIS ot i

. Lo and other math topics.
What is our multiplication sentence for the hundreds

column?

3 hundreds times 5 is 15 hundreds or 1 thousand 5 hundreds. = | noticed the 1,500 in the partial
products strategy came next. The algorithm is multiplying in the same order starting with the ones
column and moving left. > We add the 3 hundreds that were changed from tens. Now we have
18 hundreds. | cross out the 3 on the line because I've added it.

Right. Last, we have the thousands column.
2 thousands times 5 plus 1 thousand is 11 thousands.
Notice that our answer is the same when we used the algorithm and the partial products strategy.

Repeat using 9 x 3,082.
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A STORY OF UNITS Lesson 10

Problem 2: Solve 6 x 3,817 using the algorithm.
Display 6 x 3,817 vertically on the board. 3 8 | ._‘
T: With your partner, solve 6 x 3,817 using the algorithm. /

b
Allow students two minutes to solve. Listen for use of unit language to multiply, _Jf—i—*w'"

such as 6 times 7 ones is 42 ones. zzﬂ 02z

Repeat with 3 x 7,109.
Problem 3: Solve a word problem that requires four-digit by one-digit multiplication using the algorithm.

There are 5,280 feet in a mile. If Bryan ran 4 miles, how many feet did he run?

T: Discuss with your partner how you would solve this problem.
T: Onyour own, use the algorithm to solve for how many feet Bryan ran.
S: 5,280x41is21,120. Bryan ran 21,120 feet.

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 three- and four-digit numbers warme _Jack e,
by one-digit numbers applying the standard algorithm. o T T
The Student Debrief is intended to invite reflection and FEE ewn
active processing of the total lesson experience. s ;‘Zj
777 T
Invite students to review their solutions for the Problem s
Set. They should check work by comparing answers with a e il
partner before going over answers as a class. Look for -f“?,% ?ﬁ%
misconceptions or misunderstandings that can be ? ?
addressed in the Debrief. Guide studentsin a Mm(:mz nm,.;\ocj
conversation to debrief the Problem Set and process the ¥ g ¥ 2
lesson. 13636 R
gl 4x 2,308 h) 4x8,618
Any combination of the questions below may be used to ”3‘0‘3' 3 Cls
. . i B LET- 5
lead the discussion. 2356 a7z
=  What pattern did you notice while solving
Problems 1(a) and (b)?
=  What happens to the product if one factor is
doubled? Halved?
=  What other patterns did you notice while working on Problem 1?
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A STORY OF UNITS

=  Problem 3 only gave one factor. How did you
find the other factor?

= |f one of your classmates was absent for the past
week, how would you explain how you solved
Problem 4? Describe any visuals you could use to
help you with your explanation.

=  How did Lesson 9 help you to understand 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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. The questions may be read aloud to the
students

Lesson 10

2. There are 365 days in 2 common year. How many days are in 3 common years?

265
<« 3 “Theee ace 1,095 Aqas o D Common Yeass.

Byt
10935

3. The length of one side of a square city block is 462 meters, What is the perimster of the block?

YeZery
% LPG'EI. Yoo Y62
—
\,45 44 Y2 en

The ?er‘.me\ee F o squace CT\-S‘Q\DCX‘\
75 1,343 melves.

4. Jake ran2 miles. Jesse ran 4 times as far. There are 5,260 ft.in a mile. How many feet dic Jesse run?

e [ 3 gt
5,280
Sese (Elzi22) AR,

uaJr-l e}
“Segse van 42,240 feek,
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A STORY OF UNITS Lesson 10 Problem Set m

Name Date

1. Solve using the standard algorithm.

a. 3x42 b. 6x42
c. 6x431 d. 3x431
e. 3x6,212 f. 3x3,106
g. 4x4,309 h. 4x8,618
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A STORY OF UNITS Lesson 10 Problem Set m

2. There are 365 days in a common year. How many days are in 3 common years?

3. The length of one side of a square city block is 462 meters. What is the perimeter of the block?

4. Jake ran 2 miles. Jesse ran 4 times as far. There are 5,280 feet in a mile. How many feet did Jesse run?
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A STORY OF UNITS Lesson 10 Exit Ticket m

Name Date

1. Solve using the standard algorithm.

a. 2,348x6 b. 1,679x7

2. Afarmer planted 4 rows of sunflowers. There were 1,205 plants in each row. How many sunflowers did
he plant?
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A STORY OF UNITS Lesson 10 Homework m

Name Date

1. Solve using the standard algorithm.

a. 3x41 b. 9x41
c. 7x143 d. 7x286
e. 4x2,048 f. 4x4,096
g. 8x4,096 h. 4 x 8,192
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A STORY OF UNITS Lesson 10 Homework m

2. Robert’s family brings six gallons of water for the players on the football team. If one gallon of water
contains 128 fluid ounces, how many fluid ounces are in six gallons?

3. It takes 687 Earth days for the planet Mars to revolve around the sun once. How many Earth days does it
take Mars to revolve around the sun four times?

4. Tammy buys a 4-gigabyte memory card for her camera. Dijonea buys a memory card with twice as much
storage as Tammy’s. One gigabyte is 1,024 megabytes. How many megabytes of storage does Dijonea
have on her memory card?
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A STORY OF UNITS Lesson 11 m

Lesson 11

Objective: Connect the area model and the partial products method to the
standard algorithm.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (7 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Mentally 4.NBT.4 (4 minutes)
= Multiply in Three Different Ways 4.NBT.4 (8 minutes)

Multiply Mentally (4 minutes)

Note: Reviewing these mental multiplication strategies provides a foundation for students to succeed during
the Concept Development.

Repeat the process from Lesson 7, expanding to four-digits for the following possible sequence: 4,312 x 2,
2,032 x3,2,212 x4, and 3,203 x 4.

Multiply in Three Different Ways (8 minutes)

Materials: (S) Place value disks
Note: This fluency activity reviews the Concept Development in Lessons 7—10.

(Write 43 x 2.) Say the multiplication expression in unit form.
4 tens 3 ones x 2.

Show the multiplication expression using partial products.
(Write (40 x 2) + (3 x 2).)

Show the multiplication expression using place value disks.
(Show multiplication expression using place value disks.)

S 40 490 A

Write the multiplication expression using the standard algorithm.
T: (Students do so.)

Repeat the process using the following possible sequence: 54 x 2 and 63 x 3.
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A STORY OF UNITS

Application Problem (7 minutes)

30 4

Write an equation for the area of each rectangle. Then, find the sum of the two areas.

Extension: Find a faster method for finding the area of the combined rectangles.

f=§x30 A=gxyt A= §x(30¥%)
h=2t0  A=32 A= gx3t
+
,‘_1;02 Twe avea o€ the ng

22 ombined vectangleg ;é["{'

272 ¢ 272.

Note: This problem is designed to bridge learning from Topic A,
in which students solved for the area, to this lesson, where they
learn to model multiplication problems using the area model.
The placement of the small rectangle to the right of the larger
rectangle is intentional for showing the tens and ones of the
area model. Itis recommended that this problem be presented
immediately prior to the Concept Development.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
Scaffold student use of the area model
to solve with the following options:

= Provide a blank area model
template for students to slip into
their personal white boards.

= Review expanded form with place
value cards or place value disks.

= Simplify the multiplication. For
example, use 4 as a factor rather

Concept Development (31 minutes) than 8.
Materials: (S) Personal white board 106
Problem 1: Multiply a three-digit number by a one-digit number using the areamodel. g l,oo

T: Draw arectangle with a width of 8 and a length of 200.

S:  (Draw.) 200 30 4

T: Tell your neighbor how to find the area. Wi s

(o}

S: Multiply 8 times 200. That equals 1,600. g : =

T: Write the area inside your rectangle. 2,5‘_\ 3 (200 & B 8 q)

T: Think back to the Application Problem (above). We had 9 slowdy
two rectangles also with the width of 8. Let’s combine all L. (8"7-"")*(“3") g
three rectangles: this one and the two from the \,GOO —

Application Problem. (Draw them.) With 240
your partner, discuss how to find the area of all three + 31
rectangles put together. \,3 12
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A STORY OF UNITS

S:

T:

Lesson 11

In the Application Problem, | multiplied 8 times 4 and 8 times 30. So, then | can also multiply 8 times

200 and add all the sums together.

Record that as one continuous addition problem with your partner.

Guide students to record (8 x 200) + (8 x 30) + (8 x 4).
You are saying to multiply each section of the lengths by 8? (Record 8 (200 + 30 + 4) on the board.)

o 449

Yes.

Solve to find the area of the entire rectangle. Let’s begin with the largest rectangle.

8 times 2007

1,600. (Record 1,600 as a partial product in the area model and in the

written method.) 234
8 times 30? X 8
240. (Record 240 as a partial product in the area model and in the written 32
method.) 240
Show your partner where to record 8 times 4. Tell your partner the + lz L 00
multiplication sentence represented by the area model. 1,872

8 times 234 equals 1,872.

Compare the partial products to the rectangular area model.

The area inside each smaller rectangle is the same as
each of the partial products.

We recorded the partial products starting with the
largest unit, the hundreds. Does the order of partial
products change the final product? Work with your
partner to solve 8 times 234 using partial products,
beginning with the smallest unit, the ones.

The answer is the same. | can multiply in any order
using partial products. = The order of addends does
not matter. That’s the commutative property of
addition. | can record partial products using the
smallest or largest unit first.

Yes, the rectangle, or area model, is another way to
represent the partial products in multiplication.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

One advantage of the area model is its
flexibility for learners. Students can
represent their partial products as
arrays of place value disks, in unit
form, or standard form. Though not as
efficient as the standard algorithm, it
may be an effective scaffold for
students working below grade level.

Problem 2: Multiply a three-digit number by a one-digit number, connecting the area model to the standard
algorithm.

Display 316 x 4.

T: How many hundreds, tens, and ones are in 3167
S: 3 hundreds 1 ten 6 ones.
T: Draw an area model with a length of 3 hundreds 1 ten 6 ones and a width of 4.
T: Tell your partner how to solve using the area model.
EUREKA Lesson 11: Connect the area model and the partial products method to the 155
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A STORY OF UNITS Lesson 11

S:  The rectangle is partitioned into hundreds,

tens, and ones. I'll multiply 4 times Flo
3 hundreds, 4 times 1 ten, and 4 times — N —— 3l
6 ones and add the three products 3 hundreds Iten_bones % M
together for the answer. = That’s like the 1.200
break apart and distribute property we Yy 1,200 4o | 24 b 1Y)}
learned last year. ¥+ 24
T: VYes, the distributive property allows us to y (300 + 1b+b) \,7_94
e (axsony+ () 0
T:  Work with your partner to multiply. ‘ 31&
Circulate, providing assistance, while students work. 1)2_00 ;% ;‘4 l—xzz:“
T: 4times 3 hundreds is...? ’
S: 12 hundreds.
T: 4timesltenis..?
S: 4tens.
T: 4times6onesis...?
S: 24 ones.
[ T: Solve 316 times 4 using the standard algorithm, and compare your answer to the area model.
S: 316times4is 1,264. | got that answer using both methods. = The area model doesn’t let me show

m how to regroup 24 ones for 2 tens 4 ones, but the algorithm does. = | can regroup in the area

model. | can draw an arrow to regroup 20 ones as 2 tens. Now, my area model looks like a place
value chart because | regrouped to show 6 tens. = The area model aligns better to the partial
products method, but the algorithm is still the quickest way for me to solve!

Repeat with 5,463 x 5, drawing the area model and comparing it to the algorithm or the partial products
method.

Problem 3: Solve a word problem using the standard algorithm, area model, or partial products strategy.

A cafeteria makes 4,408 lunches each day.
How many lunches are made Monday D8 [unches

through Friday? /'___/pﬂ yuod 4o
y Y hundreds Bones 5 % 5

‘H\ousaﬂAS X

T: Discuss with your partner how to -—-rf—ﬂ';‘
[ poo o0 | 40 4o 22’0"\
solve this problem. 5 20, Z, 2660
T:  What are some methods you 4+ 20,000
could use to solve this? 5 (4,000 + do0 + ®) 22,0%0
S:  Anarea model could help. = | (5 *q‘ooo)+L5xqu)*(5x3)
like using the partial products e wade Monday Hreogh Friday.
method. = | think | can just use 72,040 \unches were

the algorithm.

T:  You could also use the distributive property to help break apart and solve. Choose your method and
solve.
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Lesson 11

S: 4,408 x 5is 22,040. The cafeteria makes 22,040 lunches Monday through Friday.

When debriefing the solution, make note of how to draw an area model without a digit in the tens column.

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: Connect the area model and the partial
products method to the standard algorithm.

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.

= Canyou solve any of the expressions in Problem 1
using a different method or strategy?

=  |nProblem 1, how does the area model connect
to the expressions written below the area model?
How could the distributive property be used to
solve problems without drawing the area model?

=  For Problems 4-6, which method(s) did you
choose and why?

=  How did the Application Problem introduce
today’s lesson?

=  How is finding the area of a rectangle similar to
finding the product using the area model?

Lesson 11:

EUREKA
MATH

standard algorithm.

(’715 000 woo S0

Name Jack Date —
1. Solve the following expressions using the standard algorithm, the partial products method, and the area
model.
a 425 x 4 100 20 s
e s ' ““H
x 4 X, i
20 D
30 ke 4(400+20+5)
+ |00 5
1,100 (4x 400 )+(@ax 20 )+(@ax_5 )
b. 534 x 7
500 3o 4
534 534
x 1 x 1
Ty —EE - T 3500 210 28
3733
210 4
00 -
#5,5 7(50 + 30+ _4)
3
313 (Zx300 )+(Ix_30 )+(1x_4)
c 209 x 8 200 o
209 209
x _% x % §| Lkoo |7z
# X _°
612 12
+ |00
LTz S(2e0+ 9)
(8% 200 )+(2x_2 )
2. Solve using the partial products method.
Cayla’s school has 258 students. Janet’s school has 3 times as many students as Cayla’s. How many
studer;.t;;!e in Janet’s school? 15 3
=1 X 3
¢ Py Thert are 774 stidents
J 150 ) ol
I i CA50ak Janeks sk
? T
3. Model with a tape diagram and solve.
4 times as much as 467. LH.’)
41
-~ ¥
EEEN) Bl
——
7
Solve using the standard algorithm, the area model, the distributive property, or the partial products method.
4. 5131x7 5131
%oy T
Xip o
35]‘! 11

5. 3times as many as 2,805.

200 €00 5

3 e Tl

(3% 2000)+ (3x809) + (3x5) 345
o0e + 2ZHpo + 15 = 7
6. Arestaurant sells 1,725 pounds of spaghetti and 925 pounds of linguini every month. After 9 months,
how many pounds of pasta does the restaurant sell? Write your answer as a statement.

The resturant sdlls 23,850 poonds
2,650 (9x2000) + (A% t00) +faxs) oF pashn a9 waonths.

1
18,0 + 5400+ yst = 73350

Connect the area model and the partial products method to the
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A STORY OF UNITS Lesson 11 m

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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Name Date

1. Solve the following expressions using the standard algorithm, the partial products method, and the area

model.
a. 425 x 4
4 (400 +20+5)
(Ax___  )+(4x__ )+(@4x___ )
b. 534 x 7
7 ( + + )
(x_ )+ x__ )+(__x__)
c. 209 x 8
_(__+__)
(x__ )+(__x___)
Lesson 11: Connect the area model and the partial products method to the 159
EUREKA
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A STORY OF UNITS Lesson 11 Problem Set m

2. Solve using the partial products method.

Cayla’s school has 258 students. Janet’s school has 3 times as many students as Cayla’s. How many
students are in Janet’s school?

3. Model with a tape diagram and solve.

4 times as much as 467

Solve using the standard algorithm, the area model, the distributive property, or the partial products method.

4. 5131x7

EUREKA Lesson 11: Connect the area model and the partial products method to the 160
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A STORY OF UNITS Lesson 11 Problem Set m

5. 3times as many as 2,805

6. Arestaurant sells 1,725 pounds of spaghetti and 925 pounds of linguini every month. After 9 months,
how many pounds of pasta does the restaurant sell?
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Name Date

1. Solve using the standard algorithm, the area model, the distributive property, or the partial products
method.

2,809 x 4

2. The monthly school newspaper is 9 pages long. Mrs. Smith needs to print 675 copies. What will be the
total number of pages printed?
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Name Date

1. Solve the following expressions using the standard algorithm, the partial products method, and the area

model.
a. 302 x 8
8 (300 +2)
(8 x ) + (8 x )
b. 216 x 5
5( + + )
(x_ )+ x__ )+(__x__)
c. 593 x 9
_( + + )
(x__ )+ x____ )+(__x__)
EUREKA Lesson 11: Connect the area model and the partial products method to the 163
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A STORY OF UNITS Lesson 11 Homework m

2. Solve using the partial products method.

On Monday, 475 people visited the museum. On Saturday, there were 4 times as many visitors as there
were on Monday. How many people visited the museum on Saturday?

3. Model with a tape diagram and solve.

6 times as much as 384

Solve using the standard algorithm, the area model, the distributive property, or the partial products method.

4. 6,253 x3

EUREKA Lesson 11: Connect the area model and the partial products method to the 164
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A STORY OF UNITS Lesson 11 Homework m

5. 7timesas many as 3,073

6. A cafeteria makes 2,516 pounds of white rice and 608 pounds of brown rice every month. After
6 months, how many pounds of rice does the cafeteria make?
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A STORY OF UNITS

GRADE

Topic D

Mathematics Curriculum

GRADE 4 « MODULE 3

Multiplication Word Problems

4.0A.1,4.0A.2,4.0A.3, 4.NBT.5

Focus Standards: 4.0A.1
4.0A.2
4.0A.3
4.NBT.5

Instructional Days: 2

Coherence -Links from: G3-M1

-Links to: G3-M3
G5-M2

Interpret a multiplication equation as a comparison, e.g., interpret 35=5x7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations.

Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison. (See
CCLS Glossary, Table 2.)

Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. 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.

Multiply a whole number of up to four digits by a one-digit whole number, and
multiply two two-digit numbers, using strategies based on place value and the
properties of operations. lllustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

Multi-Digit Whole Number and Decimal Fraction Operations

Topic D gives students the opportunity to apply their new multiplication skills (4.NBT.5). In Lesson 12,
students extend their work with multiplicative comparison from Topic A to solve real-world problems
(4.0A.2). As shown on the next page, students use a combination of addition, subtraction, and multiplication
to solve multi-step problems in Lesson 13 (4.0A.3).

EUREKA ™
MATH
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A STORY OF UNITS Topic D m

Problem 4: In one month, Charlie read 814 pages. In the same month his mom read 4 times as many
pages as Charlie, and that was 143 pages more than Charlie’s dad read. What was the total number of
pages read by Charlie and his parents?

ﬂ:l... olution A: 81"] 3256 325"

g Solution A i = M 2113

1 5‘5"; ""3'_1_,3 + 4

.4 ) 7133
M3

. 212
Solution B: ‘3["[ -Igz',’
Charlie and his Paru{s read "

7,(8% pages In sne month. '_;';%‘; 71[ 73

A Teaching Sequence Toward Mastery of Multiplication Word Problems

Objective 1: Solve two-step word problems, including multiplicative comparison.
(Lesson 12)

Objective 2: Use multiplication, addition, or subtraction to solve multi-step word problems.
(Lesson 13)

EUREKA Topic D: Multiplication Word Problems 167
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A STORY OF UNITS Lesson 12 m

Lesson 12

Objective: Solve two-step word problems, including multiplicative
comparison.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
Concept Development (35 minutes)
B Student Debrief (13 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Mentally 4.NBT.5 (4 minutes)
= Multiply in Three Different Ways 4.NBT.5 (8 minutes)

Multiply Mentally (4 minutes)

Note: Reviewing these mental multiplication strategies provides a foundation for students to succeed during
the Concept Development.

Repeat the process from Lesson 7 with the following possible sequence: 3,421 x 2, 2,302 x 3, 2,112 x 4,
and 2,023 x 4.

Multiply in Three Different Ways (8 minutes)

Materials: (S) Place value disks

Note: This fluency activity reviews the concepts learned in Topic C.

Repeat the fluency activity from Lesson 11, expanding to three- and four-digit numbers for the following
possible sequence: 245 x 2,301 x5, and 5,241 x 2.

EUREKA Lesson 12: Solve two-step word problems, including multiplicative comparison. 168
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A STORY OF UNITS

Concept Development (35 minutes)

Materials: (S) Problem Set

Note: For this lesson, the Problem Set comprises word
problems from the Concept Development and is therefore to be
used during the lesson itself.

Students may work in pairs to solve Problems 1-4 below using
the RDW approach to problem solving.

1. Model the problem.

Have two pairs of students who can be successful with modeling
the problem work at the board while the others work
independently or in pairs at their seats. Review the following
guestions before beginning the first problem.

=  Canyou draw something?

= What can you draw?

=  What conclusions can you make from your drawing?

As students work, circulate. Reiterate the questions above.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Give everyone a fair chance to be
successful by providing appropriate
scaffolds. Demonstrating students may
use translators, interpreters, or
sentence frames to present and
respond to feedback. Models shared
may include concrete manipulatives.

If the pace of the lesson is a
consideration, prepare presenters
beforehand. The first problem may be
most approachable for students
working below grade level.

After two minutes, have the two pairs of students share only their labeled diagrams.

For about one minute, have the demonstrating students receive and respond to feedback and questions from

their peers.

2. Calculate to solve and write a statement.

Give everyone two minutes to finish work on that question, sharing the work and thinking with a peer. All

should then write their equations and statements of the answer.

3. Assess the solution.

Give students one to two minutes to assess the solutions presented by their peers on the board, comparing
the solutions to their own work. Highlight alternative methods to reach the correct solution.

EUREKA Lesson 12:
MATH
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A STORY OF UNITS Lesson 12

Problem 1

The table shows the cost of party favors. Each party guest receives a bag with 1 balloon, 1 lollipop, and
1 bracelet. What is the total cost for 9 guests?

Item Cost
1 balloon 26¢
1 lollipop 14¢
1 bracelet 33¢
7134
P —
w33 2ot 3532
\2" 3 uo+3%3=73
713
) _.’;gj
- TN
P 57

The botal cost r A party bags 1> 6

This two-step problem requires students to determine the cost of party favors for one guest and then use
that information to determine the total cost of party favors for 9 guests. Although RDW is reviewed prior to
beginning work on this problem, because of its simplicity, many students might elect to begin solving
immediately. Some students may choose to multiply each item by 9 before adding those amounts. Based on

their prior experience with money, some students may represent the total amount of 657 cents as $6.57, but
they are not required to do so.

Problem 2

The Turner family uses 548 liters of water per day. The Hill family uses 3 times as much water per day. How
much water does the Hill family use per week?

543 L
/_.-F'\...-H;

lj ’ 54; 1!’.01{"-—; The Hill .ﬁm{lq uses
) ',jfﬁ Szet 11508 likers of water

1,508 per weck-
¥“’—_“\/’_'/
H H= 11,508 L

In solving this problem, students use information from the problem and their knowledge of language
denoting multiplicative comparison to determine their answer. They must also remember that there are 7
days in a week in order to complete the computation necessary to finish the problem. Models chosen for this
problem may include tape diagrams as shown.

EUREKA Lesson 12: Solve two-step word problems, including multiplicative comparison. 170

MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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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Problem 3

Jayden has 347 marbles. Elvis has 4 times as many as Jayden. Presley has 799 fewer than Elvis. How many
marbles does Presley have?

347
347

£ 1398 x H

25 s . 1283 Presley has 534
E l mav bles.

_ 1983 - 800 = 589
k. 199 588+ - 589

T WA= 584 marbles

This two-step problem affords students another opportunity to model with tape diagrams. They are required
to apply what they have learned about multiplying multi-digit numbers by single digits, as well as practice
their subtraction with multiple regrouping skills from Module 1. Encourage students to also practice mental
math, such as when subtracting 799 from 1,388. As illustrated above, note that the diagram may or may not
accurately show the relationship between 799 and the unit size, 347. Nevertheless, discuss how one might
use mental math to estimate how long Presley’s bar should be.

Problem 4
a. Write an equation that would allow someone to find NOTES ON
the value of R. MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
1,167 1,167 1,167 .
Support English language learners as
they write their own word problems.
239 Provide sentence starters and a word
\ ) bank.
T
R Sentence starters may include:
“I'had (units),”
K+ 35q = LTx 3 “How many ____in all?”
R= 2x 11T —424 Possible words for the word bank may

include:

Student equations may include one or both of the equations times as many fewer than

above. They must include the use of the R for the unknown more than total difference

quantity and show that R is equal to 239 less than three times

1,167.
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b. Write your own word problem to correspond to the tape diagram, and then solve.

Patti’s sandals weigh 1,17 qrams. She bought 3 pairs,
all different colors! Al 3 pairs of sandals b‘j&mr
weigh 239 grams more than her winter boots.
what 15 the weight of Patti’s winder boots ?

3]505.‘3 Soludton A Splofien B
g e y
e NLTg BB 4 LTy
[oors T | et o °*5% 2 X g
350\ W‘} 5}5{”3
| 5 P
' i B =322 S, 02 500 T 3o
N2 e s e lq 239 = 300 — HDO —+ 3600 350!
B —Pﬂ'ﬁ:'-'s uj-,rr\'{r bbDst 3op0 +1O0 + p 2= 2262

Ndﬁh 3'm23ra.n16 g

Responses will vary. Guide students with a context for creating a problem, such as the number of students
who attend two schools or the weights of objects.

Problem Set

Please note that the Problem Set for Lesson 12 comprises
the problems from the Concept Development, as stated in
the introduction of the lesson.

Name ‘\YJL\’\ Date S

Use the RDW process to solve the following problems. Ttem T Cost
1 balloon 26¢

The table shows the cost of party favors. Each party guest receives
a bag with 1 balloon, 1 lollipop, and 1 bracelet. What is the total 1lollipop

cost fOV%",Suests? 71 bracelet 33¢ ]
b aaaam T
Student Debrief (13 minutes) 26 s
% “The fotal cos- & 9 3\,\93\6 ¥s ©57¢,
Lesson Objective: Solve two-step word problems, "
. . . . . . 2. The Turner family uses 548 liters of water per day. The Hill family uses 3 times as much water per day.
including multiplicative comparison. bishioto ikt i A e
e 2 T TR s i
The Student Debrief is intended to invite reflection and s Lﬂi_L e L
: : : o e LIRS
active processing of the total lesson experience. o e \Eof Lm -
< The HV\ ol o)
Invite students to review their solutions for the Problem (Fhers of usier poc weeks
Set. They should check work by comparing answers with a " e g
. J
partner before going over answers as a class. Look for T _f&% _—%
misconceptions or misunderstandings that can be ’
E Jew Ihas 989 MNosdles.
. . . . Oeesle
addressed in the Debrief. Guide studentsin a T J
. . 55
conversation to debrief the problems and process the P ks
lesson.
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Lesson 12

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

How was Problem 1 similar to the other problems
we did today? How was it different?

How was setting up Problem 2 similar to setting
up Problem 3? At what point did the two
problems become quite different?

What piece of information did you need to know
to solve Problem 2 that was not given to you in
the problem?

Share the word problem you created for Problem
4(b) with your partner. Solve your partner’s
problem. Explain the strategy you used to solve
it.

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 12:

MATH

& Write an equation that would allow someone to find the value of R.

‘ 1,167 ‘ 1,167 ‘ 1,167 ‘

‘ | 239

R 233 = 3% \,\67
= Bx L,67 - 239

b. Write your own word problem to correspond to the tape diagram, and then solve.
Porv's sandals u:e.a\'\ 1,167 Q‘m_ms_ ke &
3 oty oM dilferentcchers, AW D pavws of Bondals
weidh 13 groms Moce Yhan hee Oinee boats . (et
Qorii's Lovcher Bechs”
15 the U\Dﬁé\\* (G TN Maviyg s

&
3,50l a
. o7 a,ggf
3762

e 35O
I——
e PO..*‘\:\"S Windex bBO'\'S
& Loa\é\—\ D,262 8«1‘*\6.
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A STORY OF UNITS

Lesson 12 Problem Set m

Name Date
Use the RDW process to solve the following problems.
Item Cost
1. The table shows the cost of party favors. Each party guest 1 balloon 26¢
receives a bag with 1 balloon, 1 lollipop, and 1 bracelet. 1 lollipop 14¢
What is the total cost for 9 guests? 1 bracelet 33¢

2.

The Turner family uses 548 liters of water per day. The Hill family uses 3 times as much water per day
How much water does the Hill family use per week?

3.

Jayden has 347 marbles. Elvis has 4 times as many as Jayden. Presley has 799 fewer than Elvis. How
many marbles does Presley have?
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A STORY OF UNITS

Lesson 12 Problem Set m

a.  Write an equation that would allow someone to find the value of R.

1,167

1,167

1,167

239

b. Write your own word problem to correspond to the tape diagram, and then solve.
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A STORY OF UNITS Lesson 12 Exit Ticket m

Name Date

Use the RDW process to solve the following problem.

Jennifer has 256 beads. Stella has 3 times as many beads as Jennifer. Tiah has 104 more beads than Stella.
How many beads does Tiah have?
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A STORY OF UNITS

Name

Use the RDW process to solve the following problems.

1. The table shows the number of stickers of various types in
Chrissy’s new sticker book. Chrissy’s six friends each own the
same sticker book. How many stickers do Chrissy and her six
friends have altogether?

Lesson 12 Homework m

Date
Number of
T f Stick
ype of Sticker Stickers
flowers 32
smiley faces 21
hearts 39

2. The small copier makes 437 copies each day. The large copier makes 4 times as many copies each day.

How many copies does the large copier make each week?

3. Jared sold 194 Boy Scout chocolate bars. Matthew sold three times as many as Jared. Gary sold 297

fewer than Matthew. How many bars did Gary sell?

EUREKA Lesson 12: Solve two-step word problems, including multiplicative comparison.

MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org

G4-M3-TE-1.3.0-05.2015

177



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

A STORY OF UNITS

Lesson 12 Homework m

a.  Write an equation that would allow someone to find the value of M.

973 meters

723 meters

723 meters

723 meters

b. Write your own word problem to correspond to the tape diagram, and then solve.
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A STORY OF UNITS Lesson 13 m

Lesson 13

Objective: Use multiplication, addition, or subtraction to solve multi-step
word problems.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (35 minutes)
B Student Debrief (13 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Mental Multiplication 4.NBT.5 (9 minutes)
= Multiply Using the Standard Algorithm 4.NBT.4 (3 minutes)

Sprint: Mental Multiplication (9 minutes)
Materials: (S) Mental Multiplication Sprint

Note: This Sprint reinforces partial product multiplication strategies.

Multiply Using the Standard Algorithm (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the Concept Development from Lessons 10 and 11.
T: (Write 773 x 2.) On your personal white board, solve the expression using the standard algorithm.

Repeat the process for the following possible sequence: 147 x 3, 1,605 x 3, and 5,741 x 5.

Concept Development (35 minutes)

Materials: (S) Problem Set NOTES ON

MULTIPLE MEANS
Note: For this lesson, the Problem Set comprises word OF REPRESENTATION:
problems from the Concept Development and is therefore to be Depending on English language
used during the lesson itself. learners’ needs, it may be helpful to

provide today’s Problem Set in

Students may work in pairs to solve Problems 1-4 below using students’ first language

the RDW approach to problem solving.
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A STORY OF UNITS

1. Model the problem.

Lesson 13

Have two pairs of students who can be successful with modeling the problem work at the board while the
others work independently or in pairs at their seats. Review the following questions before beginning the

first problem.

= Canyou draw something?
=  What can you draw?
=  What conclusions can you make from your drawing?

As students work, circulate. Reiterate the questions above.

After two minutes, have the two pairs of students share only their labeled diagrams.

For about one minute, have the demonstrating students receive and respond to feedback and questions from

their peers.

2. Calculate to solve and write a statement.

Give everyone two minutes to finish work on that question,
sharing work and thinking with a peer. All should then write
their equations and statements of the answer.

3. Assess the solution.

Give students one to two minutes to assess the solutions
presented by their peers on the board, comparing the solutions
to their own work. Highlight alternative methods to reach the
correct solution.

Problem 1

Over the summer, Kate earned $180 each week for 7 weeks. Of
that money, she spent $375 on a new computer and $137 on
new clothes. How much money did she have left?

Tx gy

N~ w80 sfe

, 0, 1 - ke
[ il k’lﬂ syis | b} 315 Cemeh
4885

§1260

clothes tsmputer

NOTES ON

MULTIPLE MEANS

OF ENGAGEMENT:
Extend the problems for students
working above grade level.

Problem 1: If Kate also deposited $36
of each paycheck into her savings, how
much money does she have left to
spend after buying the computer and
clothes?

Problem 2: Construct a graph or chart
that shows Sylvia’s weight over the
years.

Problem 3: Use classroom resources to
find out about how many kilograms the
crate of apples weighed.

Ti5

¥ XS
~1 137 (clothes)

$48

m = 3748

She ii"«:u!\ 174% lcﬂ'

This multi-step problem requires students to apply their knowledge of multiplication of a multi-digit number by
a single-digit number. While most students may apply the multiplication algorithm, they should be encouraged
to use whichever strategy they are most comfortable with to complete the multiplication. The sum of $375 and
$137 may be found before subtracting it from Kate’s total salary, or the two amounts may be subtracted
separately.
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A STORY OF UNITS Lesson 13

Problem 2

Sylvia weighed 8 pounds when she was born. By her first

birthday, her weight had tripled. By her second birthday, she NOTES ON
had gained 12 more pounds. At that time, Sylvia’s father MULTIPLE MEANS
weighed 5 times as much as she did. What was Sylvia and her OF ACTION AND
’ . P
dad’s combined weight? EXPRESSION:
30 Learners differ in their solution
A strategies, and classroom discussion is
% enriched with the sharing of diverse,
4 i innovative, efficient, and thoughtful
W solutions.
T Y ] Students may choose to omit the
(ﬂ e modeling part of a multi-step problem.
)25 ‘ﬂPDU = SHIu[a sl Ter dad’ For example, the work to the left does

not show the tripling of 8. Therefore,

D b ’POUF\G‘S combrmed M‘jb\{F 15 the sharing of student work when

Iving multi-step problems can be
21l pounds. s0

W= 2\ POUV\JS P even more interesting.

It is best to be prepared to model each

In this problem, students need to compute Sylvia’s weight at step of the problemsince students may

two separate points in time. Some students may gravitate to be overwhelmed by the simplest words
calculations. Others may use tape diagrams or other models to when they are embedded within a
represent the problem. Either is acceptable. Then, they may multi-step problem.

multiply Sylvia’s current weight by 6 to find her and her father’s
combined weight.

Problem 3

Three boxes weighing 128 pounds each and one box weighing 254 pounds were loaded onto the back of an
empty truck. A crate of apples was then loaded onto the same truck. If the total weight loaded onto the
truck was 2,000 pounds, how much did the crate of apples weigh?

199 p
[ 128 l 128 | 128 | 113 284 roan

L 2,000 x, 3 +25% - (38
384 638 1362

L_ A _J A= 1,302 pounds

Mg AP
The orate of apples ¢38— 00— Jpo0
weigns 132 poonds- 1300 +leZ = [,36L

This multi-step problem may be modeled or simply solved using algorithms. Students need to recognize that
128 must be tripled before that total is added to 254. To arrive at the answer to the problem, this new sum
must be subtracted from 2,000, requiring students to use a simplifying strategy or to regroup across multiple
zeros (a skill they mastered in Module 1).
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A STORY OF UNITS

Problem 4

Lesson 13

In one month, Charlie read 814 pages. In the same month, his mom read 4 times as many pages as Charlie,
and that was 143 pages more than Charlie’s dad read. What was the total number of pages read by Charlie

and his parents?

,EE:L Solution A: Ry 3256 325;:
P 3 4 - 143 3l
b - s e 914

8

aTi

Charlie ond his Paren{s read
7,185 pages n sne month.

Solution B:

SyiR Tt
7183

P- 1,183

==
3256

212
g 137k

x 4 - 143
71226 11 %3

In this multi-step problem, students may find that each calculation is dependent upon the following
calculation. Encourage students to use simplifying strategies when solving, such as seeing in the model that
there are 9 equal-size rectangles worth 814 pages, minus 143 pages.

Problem Set

Please note that the Problem Set for Lesson 13 comprises
the problems from the Concept Development, as stated in
the introduction.

Student Debrief (13 minutes)

Lesson Objective: Use multiplication, addition, or
subtraction to solve multi-step word 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.

Lesson 13:

EUREKA
MATH

problems.

Name TO.C\C Date

Solve using the ROW process.

1. Over the summer, Kte earns $180 each week for 7 weeks. Of that money, she spends $375 on a new
computer and $137 on new clothes. How much money does she have left?
*30

- M m——— 120 25 s‘?l&-“"g
£
AT A I
Gl e Sl T N T
*512

Kate hed 748 lefh

2. Sylvia weighed B pounds when she was born, By her first birthday, her welght had triplec. By her second
birthday, she had galied 12 more pounds. At that time, Sylia’s father weighed 5 times a much as her.

ia and her dad's cambis e Site = JRTENE

dad= Bunits

1 1 _jgw

26
* 6
S i
216
Spfvro. and hec dad \.oe,‘B\-\ 216 pounds ComBined.
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A STORY OF UNITS

Lesson 13

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

Explain to your partner how you solved Problem
1. If you used different strategies, discuss how
you arrived at the same answer.

Let’s look at how two different students modeled
Problem 2. How are they similar? How are they
different?

Student A, in Problem 4, why did you multiply
814 by 9 and subtract 143? From the model,
| only see 5 units of 814. (Also, draw out the
alternate strategies from Problem 3.)

Student B, would you present your solution?
(Student presents.) Does anyone have comments
or questions for Student B?

How did you know what to do when you saw the
word tripled in Problem 27?

When might it be better to use multiplication
rather than addition?

What are the advantages of knowing several
methods for solving a multiplication problem?

Exit Ticket (3 minutes)

3
>

3. Three boxes weighing 128 and

i

»

ighing 254 pounds to the back of
an empty truck. Acrate of apples was then loaded onto the same truck. If the total weight loaded onto
the truck was 2,000 pounds, how much did the crate of apples weigh?

34

g ——e—— o
S| 430
2,000
5 623 3
1 g \
Crobe. oF aggles \ o
} Bds
- o3
1,362
“The crake oF agges we‘\g\v.& V262 !Pcu.{\AS.
In ene month, Charlie read 814 pages. In the same month, his mom read 4 times as many pages as
Charlie, and that was 143 pages more than Charlia’s dad read. What was tha total numbar of pages read
by Charlie and hi ?
[= and his parents’ «1‘“ O‘f
Chracte 34 3,250
CLL Lt s 5is
0 R L
N —
i
3 FAC
225k

5 1D
P i R

1,193
Chaske and Wiz fosents cead 7,133 poges-

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
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A STORY OF UNITS Lesson 13 Sprint m

A Number Correct:
Mental Multiplication
1. 1x4-= 23. 21x3=
2. 10x4 = 24, 121x3 =
3. 11x4= 25. 42 x 2 =
4. 1x2= 26. 142x2=
5. 20x 2= 27. 242 x2 =
6. 21x2= 28. 342 x2 =
7. 2x3= 29. 442 x 2 =
8. 30x3= 30. 3x3=
8. 32x3= 31. 13x3=
10. 3x5= 32. 213 x3 =
11. 20x5= 33. 1,213 x3 =
12. 23x5= 34. 2,113 x3 =
13. 3x3= 35. 2,131 x3=
14, 40x3 = 36. 2,311x3=
15. 43 x3 = 37. 24 x4 =
16. 4x2= 38. 35x5=
17. 70x2= 39. 54x3=
18. 74 x2 = 40. 63 x6=
19. 2x3= 41. 125x4 =
20. 60x3= 42. 214 x3 =
21. 62x3= 43. 5213 x2=
22. 63x3= 44, 2,135x4 =
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A STORY OF UNITS Lesson 13 Sprint m

B Number Correct:
Improvement:

Mental Multiplication

1. 1x6= 23. 21x4 =

2. 10x6= 24. 121x4=

3. 11x6= 25. 24x2 =

4. 1x2= 26. 124 x 2 =

5. 30x2= 27. 224 x2 =

6. 31x2= 28. 324 x2 =

7. 3x3= 29. 424 x 2 =

8. 20x3 = 30. 3x2=

9. 23x3= 31. 13x2=

10. 5x5= 32. 213 x2 =

11. 20x5= 33. 1,213 x2 =

12. 25x5= 34. 2,113 x2 =

13. 4x4-= 35. 2,131x2=

14. 30x4 = 36. 2,311x2=

15. 34x4= 37. 23 x4 =

16. 4x2= 38. 53 x5 =

17. 90x2= 39. 45x3 =

18. 94 x2 = 40. 36 x6=

19. 2x3= 41. 215%x3 =

20. 40x3 = 42. 125 x 4 =

21. 42 x3 = 43. 5312x2=

22. 43 x3 = 44, 1,235x4 =
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A STORY OF UNITS Lesson 13 Problem Set m

Name Date

Solve using the RDW process.

1. Over the summer, Kate earned $180 each week for 7 weeks. Of that money, she spent $375 on a new
computer and $137 on new clothes. How much money did she have left?

2. Sylvia weighed 8 pounds when she was born. By her first birthday, her weight had tripled. By her second
birthday, she had gained 12 more pounds. At that time, Sylvia’s father weighed 5 times as much as she
did. What was Sylvia and her dad’s combined weight?
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A STORY OF UNITS Lesson 13 Problem Set m

3. Three boxes weighing 128 pounds each and one box weighing 254 pounds were loaded onto the back of
an empty truck. A crate of apples was then loaded onto the same truck. If the total weight loaded onto
the truck was 2,000 pounds, how much did the crate of apples weigh?

4. In one month, Charlie read 814 pages. In the same month, his mom read 4 times as many pages as
Charlie, and that was 143 pages more than Charlie’s dad read. What was the total number of pages read
by Charlie and his parents?
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A STORY OF UNITS Lesson 13 Exit Ticket m

Name Date

Solve using the RDW process.

1. Michael earns S9 per hour. He works 28 hours each week. How much does he earn in 6 weeks?

2. David earns $8 per hour. He works 40 hours each week. How much does he earn in 6 weeks?

3. After 6 weeks, who earned more money? How much more money?
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A STORY OF UNITS Lesson 13 Homework m

Name Date

Solve using the RDW process.

1. A pair of jeans costs $89. A jean jacket costs twice as much. What is the total cost of a jean jacket and 4
pairs of jeans?

2. Sarah bought a shirt on sale for $35. The original price of the shirt was 3 times that amount. Sarah also
bought a pair of shoes on sale for $28. The original price of the shoes was 5 times that amount.
Together, how much money did the shirt and shoes cost before they went on sale?
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A STORY OF UNITS Lesson 13 Homework m

3. All 3,000 seats in a theater are being replaced. So far, 5 sections of 136 seats and a sixth section
containing 348 seats have been replaced. How many more seats do they still need to replace?

4. Computer Depot sold 762 reams of paper. Paper Palace sold 3 times as much paper as Computer Depot
and 143 reams more than Office Supply Central. How many reams of paper were sold by all three stores
combined?
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A STORY OF UNITS Mid-Module Assessment Task m

Name Date

1. Draw an area model to solve the following. Find the value of the following expressions.

a. 30x60 b. 3x269

2. Use any place value strategy to multiply.

a. 3x68 b. 4x371

c. 7x1,305 d. 6,034x5
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A STORY OF UNITS Mid-Module Assessment Task m

Solve using a model or equation. Show your work and write your answer as a statement.

3. A movie theater has two rooms. Room A has 9 rows of seats with 18 seats in each row. Room B has
three times as many seats as Room A. How many seats are there in both rooms?

4. The high school art teacher has 9 cases of crayons with 52 boxes in each case. The elementary school art
teacher has 6 cases of crayons with 104 boxes in each case. How many total boxes of crayons do both
teachers have? Is your answer reasonable? Explain.
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A STORY OF UNITS Mid-Module Assessment Task m

5. Lastyear, Mr. Petersen’s rectangular garden had a width of 5 meters and an area of 20 square meters.
This year, he wants to make the garden three times as long and two times as wide.

a. Solve for the length of last year’s garden using the area formula. Then, draw and label the
measurements of this year’s garden.

Last Year This Year

20

5m | square
meters

b. How much area for planting will Mr. Petersen have in the new garden?
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A STORY OF UNITS Mid-Module Assessment Task m

c. Lastyear, Mr. Petersen had a fence all the way around his garden. He can reuse all of the fence he
had around the garden last year, but he needs to buy more fencing to go around this year’s garden.
How many more meters of fencing is needed for this year’s garden than last year’s?

d. Lastyear, Mr. Petersen was able to plant 4 rows of carrots with 13 plants in each row. This year, he
plans to plant twice as many rows with twice as many carrot plants in each. How many carrot plants
will he plant this year? Write a multiplication equation to solve. Assess the reasonableness of your

answer.
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A STORY OF UNITS Mid-Module Assessment Task m

Mid-Module Assessment Task Topics A-D

Standards Addressed

Use the four operations with whole numbers to solve problems.

4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret35=5x7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations.

4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison.

4.0A.3 Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. 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.

Use place value understanding and properties of operations to perform multi-digit arithmetic.

4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply
two two-digit numbers, using strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using equations, rectangular arrays,
and/or area models.

Solve problems involving measurement and conversion of measurements from a larger unit to a smaller
unit.

4.MD.3  Apply the area and perimeter formulas for rectangles in real world and mathematical
problems. For example, find the width of a rectangular room given the area of the flooring
and the length, by viewing the area formula as a multiplication equation with an unknown
factor.

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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A STORY OF UNITS

Mid-Module Assessment Task m

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
reasoning without | reasoning without | reasoning with a reasoning with a
a correct answer. a correct answer. correct answer or correct answer.
evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 The student is unable The student correctly The student correctly The student correctly
to complete both area solves one part using solves both parts but completes all
4.NBT.5 models with correct the area model. has an error in one of components—draws
calculations. the area models, or the | the area model for
student represents each problem with
both area models correct answers:
correctly but a. 1,800
miscalculates for one
b. 807
part.
2 The student is unable The student correctly The student correctly The student correctly
to solve more than one | solves at least two of solves at least three of answers all parts,
4.NBT.5 problem correctly. the four problems with | the problems showing showing all work using
evidence of some place | reasoning through a area models, partial
value knowledge. place value strategy, or | products, or the
the student correctly general method:
answers four problems, a. 204
only sh.owmg solid b, 1484
reasoning for three
problems. ¢ 9135
d. 30,170
3 The student answers The student attempts The student solves the | The student correctly
incorrectly with little to use an equation or problem using an answers 648 seats in an
4.0A.1 attempt at solving the model, resulting in an equation or model but | answer statement and
4.0A.2 problem. incorrect answer. with an incorrect uses an equation or
4.0A.3 answer, or the student | model correctly to
4.NBT.5 answers correctly solve.

showing only some
reasoning.
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A STORY OF UNITS

Mid-Module Assessment Task m

A Progression Toward Mastery

4 The student answers The student answers The student correctly The student correctly
incorrectly and incorrectly but shows answers 1,092 boxes answers 1,092 boxes in
4.NBT.5 provides little or no some evidence in using a model or an answer statement,
4.0A.1 evidence of reasoning reasoning through equation accurately uses an area model or
4.0A.3 through estimation. estimation. butis unable to clearly | equation to solve, and
reason using validates the
estimation, or the reasonableness of his
student provides clear answer through
reasoning and an estimation.
attempt at solving but
provides an incorrect
answer.
5 The student shows The student correctly The student answers The student correctly
little to no reasoning answers two of four three of the four parts answers:
4.NBT.5 and answers more than | parts, showing little correctly, or the a. Smx4m=20
4.0A.1 two parts incorrectly. reasoning in Part (d) student answers all square meters and
4.0A.2 and little evidence of four parts correctly expresses length
4.0A.3 place value with unclear reasoning as 4 m; draws a
4.MD.3 understanding. in Part (d), or the rectangle; labels
student does not show the width as 10
solid evidence of place meters and length
value understanding in as 12 meters.
all solutions. b. 120 square
meters.
c. 26 meters.
d. 208 plants; shows
a written equation
and reasons
correctly through
estimation.
Module 3: Multi-Digit Multiplication and Division 197

EUREKA
MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Mid-Module Assessment Task m

jaclr.

Name Date

1. Draw an area model to solve the following. Find the value of the following expressions.

a. 30x60 b. 3x269
e0
/-'—-—-"’\-—-_—_.‘. o0 (R 9
30xb0 3Ll'.pﬂD w |
30 = 34ons = lotens :2{';
= \% huh&l’f&'ﬁ i
o) + (3x0) t (3x9) 21
lf':hm}\.*__L \—-—-""Hl 80
301{20 :\,%DD _’f (poa
—_—
301
2. Use any place value strategy to multiply.
a. 3x68 b. 4x371
%
x 3 37|
24 x A
L.}
1 230
EDI{ . ¥ | 200
NCEE)
c. 7=1,305 d 6034=x5
1305
X T O34
x 9
35 7o
2100
+ 30000

30,170
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A STORY OF UNITS Mid-Module Assessment Task

Solve using a model or equation. Show your work and write your answer as a statement.

3. A movie theater has two rooms. Room A has 9 rows of seats with 18 seats in each row. Room B has
three times as many seats as Room A. How many seats are there in both rooms?

i g
—
A le2 S 2 Uzl
5;" X 3 t L2

S 6L 48, 64§

N T N

Ther ave (48 seats in
both rooms.

4. The high school art teacher has 9 cases of crayons with 52 boxes in each case. The elementary school art
teacher has 6 cases of crayons with 104 boxes in each case. How many total boxes of crayons do both

teachers have? Is your answer reasonable? Explain.

9x 52
loxk5Z= 520
o r b 4L 100 = (DO
e, WA i 6oo+520 = 1120
ES I l I,IE-D bepes 15 My mhMﬂi’E

1o

Both Hachess have 1,042 buxes of

52 oy 624 :
1 x L + 4Lt (onons. My answer 15 reasonable
Hf 24 IIDQZ because s very clost e my

eshimate of 1,120 boxes.
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A STORY OF UNITS Mid-Module Assessment Task

5. Lastyear, Mr. Petersen’s rectangular garden had a width of 5 meters and an area of 20 square meters.
This year, he wants to make the garden three times as long and two times as wide.

a. Solve for the length of last year’s garden using the area formula. Then, draw and label the
measurements of this year’s garden.

Last Year This Year
20
sm| square
meters
16w
J—m 5“'1‘“‘
f=lxw
20=1%5 : \Zm
10= 4x5 Bmx 3= 1Lm

ask
?;li"ﬁt‘il This year's f]""d“ has & width of © meters

s weters. and a4 lenghh of 12 meders.

b. How much area for planting will Mr. Petersen have in the new garden?

A=l xw
2 x 10

L}

20

My ?(:W"?E‘.I"-"i new jﬂﬁtﬂ hos an avea of 20 s%uu’{ weters,
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A STORY OF UNITS Mid-Module Assessment Task

c. Lastyear, Mr. Petersen had a fence all the way around his garden. He can reuse all of the fence he

had around the garden last year, but he needs to buy more fencing to go around this year’s garden.

How many more meters of fencing is needed for this year’s garden than last year’s?

iy

5. . This l.]:m!"’-i ﬂﬁ.ﬂ‘.‘i{.h
P= 2{1+w) T ‘-ﬂ will need Zle were
= 7 (4+5) P= 2(12410) - 1% mefers of fmcing-
z 1;‘1 - 3{11') 2
= 1% = 2212
-

d. Lastyear, Mr. Petersenwas able to plant 4 rows of carrots with 13 plants in each row. This year, he
plans to plant twice as many rows with twice as many carrot plants in each. How many carrot plants
will he plant this year? Write a multiplication equation to solve. Assessthe reasonableness of your

answer.
Exll 2 Ix25
13 2L gx25'=200
Li
g fi;
+
203

He will plant 208 caveot plants Haisqear.
My answer is ceasonable because it 5
vory dose 1o iy eshimate of 200 plants.
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Mathematics Curriculum

GRADE

GRADE 4 « MODULE 3

TopicE
Division of Tens and Ones with
Successive Remainders

4.NBT.6, 4.0A.3

Focus Standard: 4.NBT.6 Find whole-number quotients and remainders with up to four-digit dividends and one-
digit divisors, using strategies based on place value, the properties of operations,
and/or the relationship between multiplication and division. Illustrate and explain the
calculation by using equations, rectangular arrays, and/or area models.

Instructional Days: 8

Coherence -Links from: G3-M1 Properties of Multiplication and Division and Solving Problem with Units of 2-5 and 10

-Links to: G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations

In Topic E, students synthesize their Grade 3 knowledge of division types (group size unknown and number of
groups unknown) with their new, deeper understanding of place value.

_g’rﬂl}? Size Un\mown thr op éjraups Unknown

hundreds|
zqm;’a’:%-tens 24 tens + 34ens = 8
#ofgroops a!;_‘:‘;f size z*f “‘OFT
Zqo et anups Swol"
2Up+ 20=%

Students focus on interpreting the remainder within division problems both in word problems and long
division (4.0A.3). A remainder of 1, as exemplified below, represents a leftover flower in the first situation
and a remainder of 1 ten in the second situation.”

!Note that care must be taken in the interpretation of remainders. Consider the fact that 7 + 3 is not equal to 5 + 2 because the
. L . 1, 1
remainder of 1 is in reference to a different whole amount (2 3 is not equal to 2 E)'
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A STORY OF UNITS Topic E

AA r-@-a\:.gf\_d,e(‘ 0(‘\ ,9,0\4]6,(\ A NYV\.O—;(\A—?'P 0@ \ HV\.—,
/4 ® o
Vi ®
- @
(‘owe,(s ’:‘ 2_, .
There o-re 3 ?lowc/'s in 7 tens — 2‘
e°~-'f-l’\ vese., There cre 3 +\:.r\5 [RaS
There s ) Flower cach. growp.
r\wﬂv\r\n%. There is | Fen mm"htj_

While we have no reason to subdivide a remaining flower, there are good reasons to subdivide a remaining
ten. Students apply this simple idea to divide two-digit numbers unit by unit: dividing the tens units first,
finding the remainder (the number of tens unable to be divided), and decomposing remaining tens into ones
to then be divided.

Lesson 14 begins Topic E by having students solve division word problems involving remainders. In Lesson 15,
students deepen their understanding of division by solving problems with remainders using both arrays and
the area model. Students practice dividing two-digit dividends with a remainder in the ones place using place
value disks in Lesson 16 and continue that modeling in Lesson 17 where the remainder in the tens place is
decomposed into ones.

The long division algorithm? is introduced in Lesson 16 by directly relating the steps of the algorithm to the
steps involved when dividing using place value disks. Introducing the algorithm in this manner helps students
to understand how place value plays a role in the steps of the algorithm. The same process of relating the
standard algorithm to the concrete representation of division continues in Lesson 17.

Lesson 18 moves students to the abstract level by requiring them to solve division problems numerically
without drawing. In Lesson 19, students explain the successive remainders of the algorithm by using place
value understanding and place value disks. Finally, in Lessons 20 and 21, students use the area model to solve
division problems and then compare the standard algorithm to the area model (4.NBT.6). Lesson 20 focuses
on division problems without remainders, while Lesson 21 involves remainders.

|

Fhdps Ebob#é L4 20 @
J -
2 4796 q

_ Urebrse -8
= T (o) Q
o0 °®. ‘\G
PR P -0 @o%‘ﬂ + C\@‘-“\\
T e se - = 20 + 4

= 24

Quotients and remainders are independent of each other but must both be included to give a complete
response. A quotient and a remainder cannot be recorded after an equal sign because the symbol R or the
words with a remainder of are invalid in an equation. Therefore, a quotient and a remainder can be written
as a statement such as seven divided by two is three with a remainder of one, or the quotient is three and the
remainder is one. It is mathematically correct to record the quotient and the remainder together at the top
of the long division algorithm.

’Students become fluent with the standard division algorithm in Grade 6 (6.NS.2). For adequate practice in reaching fluency, students
are introduced to, but not assessed on, the division algorithm in Grade 4 as a general method for solving division problems.
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A STORY OF UNITS Topic E m

A Teaching Sequence Toward Mastery of Division of Tens and Ones with Successive Remainders

Objective 1: Solve division word problems with remainders.
(Lesson 14)

Objective 2: Understand and solve division problems with a remainder using the array and area models.
(Lesson 15)

Objective 3: Understand and solve two-digit dividend division problems with a remainder in the ones
place by using place value disks.
(Lesson 16)

Objective 4: Represent and solve division problems requiring decomposing a remainder in the tens.
(Lesson 17)

Objective 5: Find whole number quotients and remainders.
(Lesson 18)

Objective 6: Explain remainders by using place value understanding and models.
(Lesson 19)

Objective 7: Solve division problems without remainders using the area model.
(Lesson 20)

Objective 8: Solve division problems with remainders using the area model.
(Lesson 21)
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A STORY OF UNITS Lesson 14 m

Lesson 14

Objective: Solve division word problems with remainders.

Suggested Lesson Structure

I Application Problem (8 minutes)

B Fluency Practice (12 minutes)
Concept Development (32 minutes)

B Student Debrief (8 minutes)
Total Time (60 minutes)

Application Problem (8 minutes)

Tyler planted potatoes, oats, and corn. He planted 23 acres of

potatoes. He planted 3 times as many acres of oats as

potatoes, and he planted 4 times as many acres of corn as oats.

How many acres did Tyler plant with potatoes, oats, and corn in NOTES ON

all? MULTIPLE MEANS

Note: This Application Problem reviews the objective of Lesson OF REPRESENTATION:
13: Use multiplication, addition, or subtraction to solve multi- English language learners and others
step word problems. It precedes the Fluency Practice and :\Zyt:fr:e;'ctr:om ) el el @
Concept Development as a review of multiplication skills prior ’

to work with division in Grade 4, which starts in this lesson.

23

)
Potatves D 23 9 23
x 3 M 9,

o | T

G [ K \ a= 38 acves
Tyler P\am’red 26 acres inall
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A STORY OF UNITS Lesson 14

Fluency Practice (12 minutes)

= Group Count to Divide 4.0A.1 (4 minutes)
= Number Sentences in an Array 4.NBT.5 (4 minutes)
= Divide with Remainders 4.NBT.6 (4 minutes)

Group Count to Divide (4 minutes)

Note: This fluency activity prepares students to divide with remainders during this lesson’s Concept
Development.

T:

S:

(Write 8 +2=__.) Let’s find the quotient, counting by twos. Show a finger for each multiple you
count by.

2 (show 1 finger), 4 (show 2 fingers), 6 (show 3 fingers), 8 (show 4 fingers).
What's 8 + 27?
8+2=4.

Continue with the following possible sequence: 12 +2,18+2,14+2,15+5,25+5,40+5,30+5,9+ 3,
15+3,27+3,21+3,16+4,24+4,32+4,and 36 + 4.

Number Sentences in an Array (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 15’s Concept Development.

S:
T:
S:

S 492 49 A

(Project a 3 x 4 array.) How many boxes do you see altogether?

12.

Let’s count by threes to check. (Point at columns as students count.)

3,6,9,12.

Let’s count by fours to check. (Point at rows as students count.)

4,8, 12.

On your personal white board, write two multiplication sentences
to show how many boxes are in this array.

(Write3x4=12and4x3=12))
(Write12+ = . Write12+__ =_.) Write two division sentences for this array.
(Write12+3=4and12+4=3))

Continue with the following possible sequence: 5 x 2 array and 7 x 3 array.

Divide with Remainders (4 minutes)

Note: This fluency activity prepares students for this lesson’s Concept Development.

T:
S:

How many groups of 2 are in 10?
5.
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A STORY OF UNITS Lesson 14

©L

A A B O

Let’s prove it by counting by twos. Use your fingers as you count.

(Show one finger for each multiple.) 2, 4, 6, 8, 10.

Show and say how many groups of 2 are in 10.

(Show 5 fingers.) 5.

(Write 11 + 2.) Let’s find out how many groups of 2 are in 11. Count with me.
(Show one finger for each multiple.) 2, 4, 6, 8, 10.

How many groups?

5.

How many left?

1.

Continue with the following possible sequence: 8 +4and9+4,12+3and13+3,15+5and 17+5,20+4
and 23 + 4, and 50 + 10 and 55 + 10.

Concept Development (32 minutes)

Materials: (S) Personal white board

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Problem 1: Divide a two-digit number by a one-digit number Some learners may want to model
modeled with an array. 12 + 4 as a tape diagram. At times,

There are 12 students in PE class separated into 4 equal teams.
How many students are on each team?

T:

4w 490 49

autonomy, creativity, and diversity are
celebrated in modeling; in this case,
however, a specific instructional model
Read the problem, and draw an array to represent the for representing the quotient and the
division. remainder has been chosen. This
model could also be represented
concretely by having the students in

) ) the class simulate the actions of the
situation. students in Problems 1 and 2.

12 + 4.

What is the quotient?

The quotient is 3. o\ [o
olfo
How many students are on each team? o/lo

(Draw an array as pictured below to the right.)
Tell me a division expression that matches the

There are 3 students on each team. “Theee ase. D shudents
How can you check to make sure your division was correct? on eadhh Yeam
| can count by three 4 times to get 12. = | can multiply 3 times 4 to 125423
get 12.

: . : 3x4Y=12
Does this quotient tell us the size of the group or the number of groups?

-0C-
The size of the group. ‘e
Let’s revise the story a bit. Again, there are 12 students in PE class, but Mhece are & Teams
of B Hhudents.

now 3 students are needed on each team. How many teams can be
made? (Point to the same array.) What is the division expression for =34
this new story? 4yx3d =12
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49 49

12 + 3.

Lesson 14

Does the quotient tell us the size of the group or the number of groups?

The number of groups.

The same array can represent a situation with the group size unknown or the number of groups

unknown.

Problem 2: Divide a two-digit number by a one-digit number with a remainder modeled with an array.

13+4

T:

=

EUREKA

S 49 A

s i B

One more student joined the class described at the
beginning of Problem 1. There are now 13 students to
be divided into 4 equal teams. Draw an array to find
how many students are on each team. What did you
find?

| can represent 13 in four groups. = Four groups of 3
make 12, but | have 1 left over. = One student won’t
be on a team.

Tell me an expression to represent this problem.
13 +4.
When we divide a number into equal groups,

sometimes there is an amount leftover. We call the
number that we have left a remainder.

What is the quotient?

The quotient is 3.

What is the amount left over, the remainder?
1.

We state our answer by saying the quotient and then the

remainder. The quotientis 3. The remainderis 1. We can also

say or write, “The quotient is 3 with a remainder of 1.”

Discuss with your partner how you can use multiplication to
check your work for this answer.

Four threes is 12. That doesn’t prove our answer is right. 2>

We can add the remainder to the product. Four times 3 is 12.

Add 1 to get 13.

Let’s return again to a second story. There are 13 students in
PE class. Exactly 3 students are needed on each team. How
many teams can be made?

Tell me the new expression.

13 + 3.

State the quotient and remainder.

The quotient is 4, and the remainder is 1.

Lesson 14:

MATH

Solve division word problems with remainders.

A NOTE ON

THE RECORDING

OF QUOTIENTS AND
REMAINDERS:

When writing 13 + 4 = 3 R1, one may
conclude that since 7 + 2 =3 R1, the
following must be true: 7 +2 =13 +4.

. . 1 .1
However, this translates into 35= 35,

which is a false number sentence. To
avoid this incorrect use of the equal
sign and the misconceptions it creates,
the remainder is stated separately from
the quotient, and the R notation
directly following the equal sign is not

used.
O\[O\\/[CO\ O
olo o
cho o

34
“Thece ace D3 Qﬂf&\am\*@
Widh 4 Cemoinigg -
“The \A_o'\-“\ev\.\’ s D.
The emarndec s 4.

123
“There are 4 arougs

widrh 1 fremalano,.
“The quo’ﬁe«v\- s Y.
“The tesxoradec s \.
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() C)n}\=ﬁ

208

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org

G4-M3-TE-1.3.0-05.2015


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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T:
S:

Four teams can be made, and there is 1 extra person.

Lesson 14

Talk to your partner. What do the quotient and the remainder mean in the second story?

Draw the number bond as shown, and have students compare it with the quotient and the remainder. Notice
the part on the left represents the equal groups, and the part on the right is the remainder.

Problem 3: Divide a two-digit number by a one-digit number with a remainder modeled with a tape diagram.

Kristy bought 13 roses. If she puts 6 roses in each vase, how many vases will she use? Will there be any roses

| can’t because 13 is an odd number, and 6 + 6 = 12. An even number plus an even number won’t
give you an odd number. = You can divide by 6, but there will be 1 extra flower left over. = | can

doOoyoOo O\ O

OooNo o0
Kesty uih wse 2 vases.
Thecsuwin be 1 cose \eft oved

13*6

372

left over?

T: Draw an array. Solve for 13 + 6.

S:
fill 2 vases and have 1 flower left over.

T: Tell your partner a statement that tells the quotient
and remainder for this problem.

S:  The quotient is 2, and the remainder is 1.
Describe to your partner what that statement tells us.

S:  We started with 13 and made groups of 6. We made 2
groups with 1 rose remaining. > Kristy can fill 2 vases.
She will have 1 rose left over.

T: Again, let’s revise our story a bit. Now, Kristy bought
13 roses and wants to put them equally in 2 vases.
How many roses will be in each vase? Is this the same
array?

S: Yes.
Talk to your partner. How has our interpretation of
the array changed?

S: In the first story, we didn’t know the number of vases.
In the second story, we didn’t know the number in
each vase. = We changed the story from finding the
number of groups to finding the size of the group.
How can we check our work for both situations?

S: We can draw a number bond to show 2 groups of 6, and then
1 more. - Two times 6is 12, and 12 plus 1is 13.

T: Let’s turn our array into a tape diagram to show 13 in 2 groups
of 6 with a remainder of 1. (Demonstrate.)

T: Using the array, draw a rectangle around the flowers. Erase
the flowers, and label the diagram.

S:  You should divide the bar into two parts. | know each part is

worth 6, but 6 plus 6 isn’t 13.

EUREKA Lesson 14: Solve division word problems with remainders.
MATH
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A STORY OF UNITS Lesson 14

T: Our tape diagram must have a third part to represent the remainder. Let’s separate the bar into
two equal parts and make a very small third part. Shade to show the remaining flower.
(Demonstrate.)

T:  With your partner, draw a tape diagram to show 13 roses divided equally into 4 vases.

Students draw a tape diagram, dividing it into four parts. Using their basic facts, they know 13 cannot be
divided into four equal parts. They shade a fifth part of the tape diagram to show the remainder.

S:  The quotient is 3. The remainderis 1. = We can
check our work by drawing a number bond and @
adding the parts or multiplying 4 times 3 and
adding 1. Whatever method we use, we get back to
the original total when our quotient and remainder @ °

are correct. 4x
T: Look at your tape diagram. Is the model the same i
, mal Ux =12
when we don’t know the number of groups, when we of | Lyt =v
Ly =

know that there are 3 flowers in each vase, but we
don’t know the number of vases?

S: Yes!
Problem 4: Divide a two-digit number by a one-digit number, interpreting the remainder.

— Allison has 22 meters of fabric to sew dresses. She uses 3 meters of fabric for each dress. After how many
dresses will Allison need to buy more fabric?

o
T: Let’s represent this problem using a tape diagram
together. (Model for the students as you talk.) 22
We don’t know the number of groups or the number L
of dresses she will make. We know each dress uses ?;l ' E
3 meters, so let’s draw one group and label it as fabric =
for 1dress. We don’t know how many dresses she can i
make or how many threes there are, so we label that 1 dress

with a question mark. We do know there will be a Allison can make T dresses. _ N
She woill have | weker of fGbric rewaining.

ren?glr:derfbecaulse W|$' knOV\élour facts of 3. 22 isn’ta Ao Tiade: wor Bleie oRiEn-$he
m multiple of 3. Solve this problem. A T A,
S:  Twenty-two divided by 3 is 7 with a remainder of 1.

T: With your partner, discuss your answer to the
question. After how many dresses will Allison need to
buy more fabric?

S:  Well, she can make 7 dresses. | guess she’ll have only 1 meter to make her next dress. = No, the
problem says she must have 3 meters of fabric for each dress, so after 7 dresses she will have to buy
more fabric. = She can make 7 dresses, but to make an eighth dress, she will need to buy 2 more
meters of fabric. | can prove that my tape diagram is correct by drawing an array. See, there are
7 threes. Each group represents 1 dress. That means that there are 7 dresses. The 1 left over
means that to make the eighth dress, she will need 2 more meters. | can see that by looking at the

- array.
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A STORY OF UNITS

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 (8 minutes)

Lesson Objective: Solve division word problems with
remainders.

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.

=  |n Problem 3, there are 2 extra chairs. How can
the remainder help you to find how many more
chairs are needed to set up 1 more complete
table?

=  In Problem 4, how many full days of baking can be

done? How much more flour is needed to bake
on the sixth day?

= In Problem 6, 45 + 7 equals 6 with a remainder of

3. What do the quotient and remainder
represent in this problem? If 6 vans are full with
3 people remaining, why do we need 7 vans?
Does the quotient always give the final answer?
Why is it important to think carefully about the
remainder? How would a model support your
answer of 7 vans?

=  How does an array help you to determine a

remainder? Use the problems 12 + 3,13 + 3, and

13 + 2 in your conversation. How do the arrays
with the whole 12 and 13 differ?

Lesson 14:
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A STORY OF UNITS Lesson 14 m

=  What complications are there in modeling a division problem with a remainder using a tape diagram?

=  What new math vocabulary did we use today to communicate precisely?

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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Name Date

Use the RDW process to solve the following problems.

1. There are 19 identical socks. How many pairs of socks are there? Will there be any socks without a
match? If so, how many?

2. Ifit takes 8 inches of ribbon to make a bow, how many bows can be made from 3 feet of ribbon
(1 foot =12 inches)? Will any ribbon be left over? If so, how much?

3. Thelibrary has 27 chairs and 5 tables. If the same number of chairs is placed at each table, how many
chairs can be placed at each table? Will there be any extra chairs? If so, how many?
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A STORY OF UNITS Lesson 14 Problem Set m

4. The baker has 42 kilograms of flour. She uses 8 kilograms each day. After how many days will she need
to buy more flour?

5. Caleb has 76 apples. He wants to bake as many pies as he can. If it takes 8 apples to make each pie, how
many apples will he use? How many apples will not be used?

6. Forty-five people are going to the beach. Seven people can ride in each van. How many vans will be
required to get everyone to the beach?
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Name Date

Use the RDW process to solve the following problem.

Fifty-three students are going on a field trip. The students are divided into groups of 6 students. How many
groups of 6 students will there be? If the remaining students form a smaller group, and one chaperone is
assigned to every group, how many total chaperones are needed?
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Name Date

Use the RDW process to solve the following problems.

1. Linda makes booklets using 2 sheets of paper. She has 17 sheets of paper. How many of these
booklets can she make? Will she have any extra paper? How many sheets?

2. Linda uses thread to sew the booklets together. She cuts 6 inches of thread for each booklet. How
many booklets can she stitch with 50 inches of thread? Will she have any unused thread after
stitching up the booklets? If so, how much?

3. Ms. Rochelle wants to put her 29 students into groups of 6. How many groups of 6 can she make?
If she puts any remaining students in a smaller group, how many students will be in that group?
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A STORY OF UNITS Lesson 14 Homework m

4. Atrainer gives his horse, Caballo, 7 gallons of water every day from a 57-gallon container. How many
days will Caballo receive his full portion of water from the container? On which number day will the
trainer need to refill the container of water?

5. Meliza has 43 toy soldiers. She lines them up in rows of 5 to fight imaginary zombies. How many of
these rows can she make? After making as many rows of 5 as she can, she puts the remaining soldiers
in the last row. How many soldiers are in that row?

6. Seventy-eight students are separated into groups of 8 for a field trip. How many groups are there?
The remaining students form a smaller group of how many students?

EUREKA Lesson 14: Solve division word problems with remainders. 217
MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 15 m

Lesson 15

Objective: Understand and solve division problems with a remainder using
the array and area models.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (5 minutes)
Concept Development (33 minutes)

Bl Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Show Values with Place Value Disks 4.NBT.1 (4 minutes)
= Divide with Remainders 4.NBT.6 (4 minutes)
= Number Sentences in an Array 4.NBT. (4 minutes)

Show Values with Place Value Disks (4 minutes)

Materials: (T) Thousands place value chart (Lesson 4 Template) (S) Personal white board, thousands place
value chart (Lesson 4 Template)

Note: This fluency activity prepares students for Lesson 16’s Concept Development.

T: (Project the place value chart with 2 tens disks and 4 ones disks.) On your personal white board,
write the number in standard form.

S:  (Write 24.)
Repeat process for 5 tens and 3 ones, 4 tens and 1 one, 3 tens and 11 ones, and 3 tens and 17 ones.
T: (Write 32.) Say the number.
S: 32
T: Show 32 using place value disks.
S:  (Draw disks for 3 tens and 2 ones.)

Continue with the following possible sequence: 21 and 43.

Divide with Remainders (4 minutes)
Note: This fluency activity provides maintenance of the fluency introduced in Lesson 14.

Repeat the process from Lesson 14 for the following possible sequence: 6 +2and 7 + 2; 24 + 3 and 25 + 3,
12+4and 15+ 4,18 +6and 21 +6,and 45 + 5 and 49 + 5.
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A STORY OF UNITS Lesson 15 m

Number Sentences in an Array (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for this lesson’s Concept
Development.

T: (Projecta5x3+1array.) How many boxes do you see altogether?

16.

Let’s count by fives to check. (Point at columns as students count.)
5, 10, 15.

Plus 1? (Point to the extra square outside of the rectangle.)

16.

Count by threes to check.

3,6,9,12, 15.

Plus 1? (Point to the extra square outside of the rectangle.)

16.

On your personal white board, write two multiplication number sentences to show how many boxes
are in this array.

S: (Write(5x3)+1=16and (3 x5)+1=16.)
T: Write two division sentences for this array.
S:  (Write 16 + 3 =5 with a remainder of 1 and 16 + 5 = 3 with a remainder of 1.)

v d0w 49 49 3w

Repeat using the following possible sequence: (3 x6) +1 and (3 x4) + 2.

Application Problem (5 minutes) NOTES ON
) ) MULTIPLE MEANS

Qhandra printed 38 photos to put into her scr:?pbook. If she can OF REPRESENTATION:
fit 4 photos on each page, how many pages will she use for her )

Modeling the array (rather than the
photos? . .

tape diagram) may give students a
Note: This Application Problem relates to the objective of clearer picture of the solution to the
Lesson 14 in that students solve a division word problem with a Application Problem. Encourage
remainder. Here, students interpret the remainder to students to use the labels pfioto and

page, if beneficial. Discuss how the
equation informs the solution, yet the
picture reveals the solution.

determine the total number of scrapbook pages needed. This
anticipates the last problem in this lesson.

AR\ o 3374 axH=3
7. B L ey wees
_l; o/ |o/\e, o, R='?.
bee Chandra will need [ pages because § pats
of 2 only fits 3t potes, so the (0% pege il
b the Rwmaining 2 Phobs.
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A STORY OF UNITS Lesson 15

Concept Development (33 minutes)

Materials: (T/S) Square grid paper

Problem 1: Solve a division problem with and without a remainder using the area model.

Display 10 + 2.
T: Draw an array to represent 10 + 2. Explain to your partner how

you solved.

S:  (Draw.) I drew 2 circles and placed 10 dots evenly among the
circles. = I drew 10 dots as 2 rows of 5 dots.

T: Let’s use grid paper to draw a rectangle with an area of 10 square

lI0:2=5

5

centimeters and one side length of 2 centimeters. Tell your
partner how we can find the unknown side length. Z

10

S:  The areais 10, so we know it is 5. = If the width is 2 centimeters,
that means the length is 5 centimeters, and 2 centimeters times
5 centimeters gives an area of 10 square centimeters. = We can
count and mark off by twos until we get to 10.

\0+2
Q=5

Discuss with your partner how the length of 5 centimeters is represented in the area model.

S:  Thelengthis 5, and the quotient is 5. = The length of the area model represents the quotient of

this division problem.

i

Display 11 + 2.
T:  With your partner, discuss how you would draw an area model
for 11 + 2.
S:  Two can be the length or the width. = | can’t just draw 2 rows of 2
square units because of the remainder. = If | mark off 2 squares

o —'1

atatime, lcount 2,4, 6,8, 10. | can’t do another group of 2
because it would be 12. There aren’t enough.

T: Eleven square centimeters is the total area. Let’s draw a rectangle
starting with a width of 2 centimeters. We’ll continue lengthening
it until we get as close to 11 square centimeters as we can.

=2

R=5
R= 1

S:  Alength of 5 centimeters and width of 2 centimeters is as close as we can get to 11 square
centimeters. = We can’t do 2 x 6 because that’s 12 square centimeters, and the total area is 11

square centimeters.

T: We can show a total area of 11 square centimeters by modeling 1 more square centimeter. The

remainder of 1 represents 1 more square centimeter.

Repeat for 16 + 3 and 23 + 4.

5 B -
i I N
i | ﬂ
| {{_,:‘-3 234
m=5 | _.5 |
Rl T [ g=F
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A STORY OF UNITS Lesson 15

Problem 2: Solve a division problem using an array and the area model.
Display 38 + 4.

[ T: Inthe Application Problem, you drew an array (pictured to
the right) to solve. Represent the same problem using the
area model on grid paper. (Allow two minutes to work.)

° 0
o a p

L]
]

T: What do you notice about the array compared to the
area model on graph paper?

S:  The area model is faster to draw. Thirty-eight dots is a q
lot to draw. = There are the same number of dots
and squares when | used graph paper. = Both get us
the same answer of a quotient 9 with a remainder of 2. 1‘*

m T: Let’s represent 38 = 4 even more efficiently without q-
grid paper since it’s hard to come by grid paper every
time you want to solve a problem. q

T: (Give students one minute to draw.) Talk to your
partner about how the array model and grid paper
model supported you in drawing the rectangle with a ‘-‘ 36
given structure.

S: I knew the length was a little more than twice the 38':""\
width. = | knew that the remainder was half a Q=9
column. = | knew that there was a remainder. It was R_= 2
- really obvious with the array and grid paper.
Problem Set (10 minutes)
Students should do their personal best to complete the Problem NOTES ON
Set within the allotted 10 minutes. For some classes, it may be MULTIPLE MEANS
appropriate to modify the assignment by specifying which OF REPRESENTATION:

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.

Help English language learners
distinguish between terms used for
division: division, divisor, quotient, and
whole. Label a division equation, and
post for future reference. Make a
word web of synonyms for division
that students can interchange, if
Lesson Objective: Understand and solve division problems with desired. Encourage students to speak

a remainder using the array and area models. these words as they participate in the
Student Debrief.

Student Debrief (10 minutes)

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.
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A STORY OF UNITS

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

=  What does the quotient represent in the area
model?

=  When does the area model present a challenge in
representing division problems?

=  How can Problem 3 and Problem 4 have the same
remainder?

=  How could you change the 43 in Problem 5 so
that there would be the same quotient but with
no remainder?

=  The quotient represents a side length. The
remainder consists of square units. Why?

=  How is the whole represented in an area model?

=  What new math vocabulary did we use today to
communicate precisely?

=  How did the Application Problem connect to
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.

Lesson 15

Name —‘ilrk Date
Show division using an array. Show division model.
1 18:6
3
%
Quotient =__ D
Remainder=_O cxnyousnowxnswm.mmw?_&?j
2. 19+6
:
Quotient = 3
Remainder = _| Can you show 19 + 6 with one rectangie? _0YO
— Explain how you showed the remainder:
T outined one tore
quare uadt.
for you.
Example: 2542
12
Quotient=12 Remainder =1
3. 29+3
b. 9

" (66A6E0M: [ —"

Quotiery =q  Remainder=2

4. 2245

B0

Quotteny = 4 Remoindec=2

w
a2
&
by
s

U QUchient = ¥ Qevornder=3
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A STORY OF UNITS Lesson 15 Problem Set

Name Date
Show division using an array. Show division using an area model.
1. 18=+6
Quotient =
Remainder = Can you show 18 + 6 with one rectangle?
2. 19+6
Quotient =
Remainder = Can you show 19 + 6 with one rectangle?
Explain how you showed the remainder:
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A STORY OF UNITS Lesson 15 Problem Set m

Solve using an array and an area model. The first one is done for you.

Example: 25 +2

12
a e o o o 0 0 0 0 0 0 o 0 b
® 0 0 00 0 00 00 0 00 2 _‘
Quotient =12 Remainder=1
3. 29=+3
a b.
4. 22+5
a b.
5. 434
a b.
6. 59+7
a b.
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A STORY OF UNITS Lesson 15 Exit Ticket m

Name Date

Solve using an array and area model.

1. 27+5
a. b.
2. 32+6
a b.
EUREKA Lesson 15: Understand and solve division problems with a remainder using the 225
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A STORY OF UNITS Lesson 15 Homework

Name Date
Show division using an array. Show division using an area model.
1. 24+4
Quotient =
Can you show 24 + 4 with one rectangle?
Remainder =
2. 25+4
Quotient =
Can you show 25 + 4 with one rectangle?
Remainder = Explain how you showed the remainder:
EUREKA Lesson 15: Understand and solve division problems with a remainder using the 226

™ d area models.
MATH array an

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS

Lesson 15 Homework

Solve using an array and area model. The first one is done for you.

Example: 25+ 3

8
a. * 8 8 8 " 8 8 b.
*® ® 2 8 8 & 8
® 8 8 8 8 0 8 8 3
Quotient =8 Remainder=1
3. 44+7
a. b.
4. 34+6
a. b.
5. 37+6
a. b.
6. 46+8
a. b.
Lesson 15: Understand and solve division problems with a remainder using the
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A STORY OF UNITS Lesson 16 m

Lesson 16

Objective: Understand and solve two-digit dividend division problems with
a remainder in the ones place by using place value disks.

Suggested Lesson Structure

Bl Fluency Practice (8 minutes)

Concept Development (42 minutes)
Bl Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (8 minutes)

= Group Counting 4.0A.1 (4 minutes)
= Divide with Remainders 4.NBT.6 (4 minutes)

Group Counting (4 minutes)

Note: This fluency activity prepares students to divide with remainders during today’s Concept Development.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Twosto 20

u ThreeS to 30 NOTES ON

* Foursto40 MULTIPLE MEANS

u Fives to 50 OF ACTION AND
EXPRESSION:

Divide with Remainders (4 mmUtes) Since learners differ in their physical

abilities, provide options for modeling

Note: This fluency activity prepares students for today’s T

Concept Development. concrete place value disks in an

Repeat the process from Lessons 14 and 15 using the following e“'arge_d place Va"{e Chf”tr drawing
possible sequence: 6+2,20+5,16+4,18+3,15+2,18+5, larger circles, drawing tick marks, or
11+3 13+ 4 and 33+ 4 using fingerprints. Adjust response

time accordingly.
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A STORY OF UNITS Lesson 16

Concept Development (42 minutes)

Materials: (T) Tens place value chart (Template) (S) Personal white board, tens place value chart (Template)

Problem 1

6 ones+3

3tens 6 ones + 3

Display 6 + 3 on the board.

T: 6 ones represents what?

S:  The whole. = The total. 2 What you are dividing.

T: Show 6 using place value disks. What is the number we are dividing by?

S: 3.

T: Let’s assume it’s telling us how many groups to make. Draw 3 groups
below. Can we distribute 6 ones into 3 groups? Think of it like
dealing cards evenly among 3 players. (Model as students follow Tens | Ones
along.) First, put one in each group. Cross off the ones one at a time S
as you distribute them evenly. Next, put another one in each group I
if you are able. Continue this until all of the ones are distributed. __-——:—:————}ZM

S: We can put 2 ones in each group. — Jee ~

T: Are there any ones left over?

S:  No. 2

T: How many ones are in each of our 3 groups? 3 IE

S:  2ones. i

T: Whatis 6 ones +3? Give me the number sentence. _6_

S: 6 ones+ 3 equals 2 ones.

T: Let'srepresent 6+ 3 in a new way. Let’s record the whole and the divisor. (Record with long
division symbol as shown above.) Look back to your model. 6 ones divided by 3 is...?

S: 2 ones.

T: (Record 2 ones.)

T: (Point to the place value chart.) You distributed 2 ones 3 times. 2 ones times 3 is...?

S: 6 ones.

T: (Refer to the numbers carefully, pointing to 2 ones and the divisor, and recording 6 ones.)

T: (Point to the place value chart.) We divided 6 ones and have no ones remaining. 6 ones minus
6 ones equals 0 ones. (Write the subtraction line.) What does this zero mean?

S:  Thereis no remainder. = All the ones were divided with none left over. > We subtracted the total
number distributed from the total number of ones.

T: We can see the 3 groups of 2 both in our model and in our numbers and know our answer is correct
since 3 times 2 equals 6.
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A STORY OF UNITS

Display 36 + 3 on the board.

Lesson 16 m

230

T: 3tensand 6 ones represents what?
S:  The whole. T(,V\S \ OVICS
T: Show 36 using place value disks. What is the number we are IR
dividing by? o
S: 3.
Make room for 3 groups below. Let’s start dividing with the
largest units. What is the largest unit?
S:  Thetens.
T: 3tensdivided by 3 is?
>+ lten. }\-\—m 2oves
T: Distribute the 3 tens, and cross them off to show they are now
divided equally into the 3 groups.
T: Arethere any tens left over?
S:  No.
T: 6onesdivided by 3is...?
S: 2 ones. We did that in the last problem. We distribute the ones evenly, one at a time, into each
group. We cross off the ones, one at a time, as we distribute them.
T: Are there any ones left over?
S:  No.
T: How many tens and ones are in each of our 3 groups?
NOTES ON
S: 1tenand2ones.
) 5 MULTIPLE MEANS
T: Whatis 36 + 37 OF ENGAGEMENT:
s 12 A student whose pace is ahead of the
T: Let's represent 36 + 3 using numbers. Record the class may be engaged by journaling a
whole and the divisor. response to the following:
T: Look back to your model. 3 tens divided by 3 is...? = Compare the quotients of 36 + 3
and 6 + 3. What do you notice?
S: 1lten.
) = Write three equations to check
(Record 1 ten. Point to the place value chart.) You 36+3=12.
distributed 1 ten 3 times. Give a multiplication = Compare the models of division
sentence that says that. (i.e., array, area model, etc.).
S:  1tentimes 3 equals 3 tens. (As students speak, refer
to the algorithm.)
T: (Point to the place value chart.) How many tens are remaining to be distributed?
S:  None. = Zero.
T: 3 tens minus 3 tens equals 0 tens. (Refer to the written problem.)
T: What of our whole amount remains to be divided?
S: 6ones.
EUREKA Lesson 16: Understand and solve two-digit dividend division problems with a
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A STORY OF UNITS Lesson 16

T: (Record 6 ones next to 0 tens.) Say a division sentence to divide 6 ones 13
into 3 groups. ]’——

S: 6 ones divided by 3 equals 2 ones. (As students speak, refer to the problem.) 5 3 LD
(Point to the place value chart.) You recorded 2 ones 3 times. Say a __3_
multiplication sentence that tells that. Ob

S: 2 ones times 3 equals 6 ones. (As students speak, refer to the problem.) ‘_'_é_.

(Point to the place value chart.) We started with 6 ones, distributed 6 ones, and O
have no ones remaining. Say a subtraction sentence for that.

S: 6 ones minus 6 ones equals 0 ones.

Have students notice the 3 groups of 12 and relate that to the checking equation of 3 twelves or
3 times 12.

Problem 2
5ones+4

4 tens5ones+4

Display 5 + 4 on the board.

T: With your partner, represent the whole and the divisor, 4, on the

place value chart, and record the written problem. Tiens: | e

S: (Draw 5 ones and 4 groups below in the place value chart, and Shada
record the written problem.) S Y\ one
5 ones divided by 4 equals? °

S: It doesn’t divide evenly. = | can place 1 one in each group, :
but | will have 1 one left over.

T: Distribute as many ones as you can, crossing off the ones you use. | RI
What is the quotient for 5 ones divided by 4? 5

S: 1lone. LE L_{

T: -

Record your quotient numerically. Say a multiplication sentence —
for how many ones were distributed. 1

1 one times 4 equals 4 ones.

Record 4 ones numerically and subtract.

5 ones minus 4 ones is 1 one.

Record 1 one numerically. How many ones are remaining in the place value chart?
1 one.

Circle 1 one. Tell your partner why 1 one is a remainder.

o 4 49 49

It is what is left over after we made our groups. = Our groups must be equal. If we put this 1 one
into a group, the groups will not be equal.

T:  Watch as | record the remainder numerically using R1.
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A STORY OF UNITS Lesson 16

Display 45 + 4 on the board.

T: Represent 45 using place value disks. Prepare to represent 45 + 4 numerically.

T: 4tensdivided by 4 equals...?
S: 1ten. Tens Oines,
T: Cross off and distribute your tens below in each of the 4 m___-@
groups. Record 1 tenin the tens column. Tell your partner the ESentae
next numerical steps. e e }H“‘ Lo
S:  1ltentimes4is 4 tens. We subtract 4 tens from 4 tens and get : :
0 tens. We have 5 ones remaining, so we record those next to . = &
the 0 tens.
5 ones divided by 4 equals...?
S:  1lone. & We can place 1 one in each group. But we will have LRI

1 one remaining. Lirqg

T: Distribute the disks, crossing off the 4 you use. Then, tell your -4
partner how to record that using numbers. 65

S:  5onesdivided by 4is 1 one. 1 onetimes4is4ones. 5ones -4
minus 4 ones is 1 one. Hey, we have 1 one left in the place _
value chart! l

T: Correct. Circle that 1 one. Itis your remainder. Show your partner how to record the remainder.

T: Whatis 45 +4?

S: 11 with a remainder of 1.

T: What do you notice about using numbers, or long division, and place value disks?

S:  Both help us get to the same answer. = In the place value chart, we can see the remainder of 1.
Then, we can write out all of the steps we did with the disks and still show the quotient of 11 and the
remainder of 1. > We started with the largest units and went to the smallest with the disks and the
numbers.

Tens | Dnes
Problem 3 PP
8ones+3 Y
e }lonts
6 tens 8 ones + 3 e
Display 8 + 3 on the board. e 2l
T: Solve for 8 + 3 using place value disks. Represent the problem R
using long division with your partner. Z 2%3=b
Circulate. Listen for students using place value as they divide, multiply, 3[_8- L
. 6+2-3
and subtract. o
2

S:  The quotient is 2 and the remainder is 2.
T: How do we use multiplication and addition to check our quotient and remainder in division?

S:  Twotimes 3 is 6. Six plus 2 is 8. 2 We multiply the quotient times the divisor and add the
remainder. = We multiply the number in each group by the number of groups and then add the
remainder.
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A STORY OF UNITS

Display 68 + 3 on the board.

T:

“ 4«2 A

Lesson 16 m

Solve for 68 + 3 using place value disks. Represent the problem Tens Ones
using numbers, or long division, with your partner.
— o 9o
| got 22 with a remainder of 2. =
71 enes
How can we check if 22 with a remainder of 2 is the correct se [0S }2 fer=
answer? AL ¢
We can multiply to check because we know that multiplication d L.
and division are related. = We can multiply 22 x 3 to check,
and then we need to add 2. Z2 Bl
x3 = bl
22 x 3 is...? 3[53 22 x5
66. — el +2 =03
O3
Plus 2? =
68. Our answer was right! 2
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 vame _ JoCK _ ome
problems do not specify a method for solving. Students e o s - e
should solve these problems using the RDW approach R e , B Crat o
used for Application Problems. — B - L . oy
'O hssous b

Student Debrief (10 minutes)

Lesson Objective: Understand and solve two-digit
dividend division problems with a remainder in the ones
place by using place value disks.

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 16:

EUREKA
MATH

:| 3\? quotient=___ > Check Your Work
e _— 2 2 L
s
—O & ——— X3 42
.. Sz. 113 t &

Understand and solve two-digit dividend division problems with a
remainder in the ones place by using place value disks.
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A STORY OF UNITS Lesson 16 m

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

=  How did solving Problem 1 prepare you for
solving Problem 2?

= Explain to your partner why only 6 ones could be § e
distributed in Problem 3. What happens to the — «oo i e

3.
IGP eent 1= |2
remaining Ones? e %;‘:{:"E{‘ remainder= 2= D) 35V
2

= Solve 12 divided by 3. Solve 12 divided by 4. As a —er
divisor gets larger, what will happen to the
quotient if the whole stays the same? g ulh” \

quotient=___ 1 Check Your Work

T

=  Was the remainder ever larger than the divisor? gTe | B remn xy 45
Why not? g, ce

= Inthe Problem Set, we only had remainders of 1
and 2. Give me an example of a problem that
might have a larger remainder. pa =1 0

= Explain the connection between using place value 'J_-_-_M.bffiﬂ?ﬁf ’_‘f;_ romindars_Z-
disks and long division. Why do you think it is
called long division?

l
I
|
|
|
!
M

=  What new math vocabulary did we use today to
communicate precisely?

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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A STORY OF UNITS Lesson 16 Problem Set m

Name Date

Show the division using disks. Relate your work on the place value chart to long division. Check your quotient

and remainder by using multiplication and addition.

1. 7+2
Check Your Work
Ones 2 ’i7
3
X 2
quotient =
remainder =
2. 27+2
Tens Ones 2127
Check Your Work
quotient =
remainder =
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A STORY OF UNITS Lesson 16 Problem Set m

Check Your Work

Ones 3 ’8—

quotient =

remainder =

4, 38+3

Tens Ones 338

Check Your Work

quotient =

remainder =
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A STORY OF UNITS Lesson 16 Problem Set m

Check Your Work

Ones 4 ’T

quotient =

remainder =

6. 86+4

Tens Ones 486

Check Your Work

quotient =

remainder =

EUREKA Lesson 16: Understand and solve two-digit dividend division problems with a 237

MATH. remainder in the ones place by using place value disks.

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 16 Exit Ticket

Name Date

Show the division using disks. Relate your work on the place value chart to long division. Check your quotient
and remainder by using multiplication and addition.

1. 5+3 Check Your Work

Ones 3 ’T

quotient =

remainder =

2. 65+3
Tens Ones 3| 65
Check Your Work
quotient =
remainder =
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A STORY OF UNITS Lesson 16 Homework

Name Date

Show the division using disks. Relate your work on the place value chart to long division. Check your quotient
and remainder by using multiplication and addition.

1. 7+3 Check Your Work
Ones 3|7
2
quotient = x 3
remainder =
2. 67+3
Tens Ones 3 ’76 7
Check Your Work
quotient =
remainder =
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A STORY OF UNITS Lesson 16 Homework m

3. 5+2 Check Your Work

Ones 2 ’57

quotient =

remainder =

4. 85+2
Tens Ones
285
Check Your Work
quotient =
remainder =
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> oS4 Check Your Work
Ones 415
quotient =
remainder =
6. 8+4
Tens Ones 485
Check Your Work
quotient =
remainder =
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ones

tens

tens place value chart

EUREKA Lesson 16: Understand and solve two-digit dividend division problems with a 242

MATH. remainder in the ones place by using place value disks.

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 17 m

Lesson 17

Objective: Represent and solve division problems requiring decomposing a
remainder in the tens.

Suggested Lesson Structure

Bl Fluency Practice (121 minutes)

B Application Problem (5 minutes)
Concept Development (34 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Group Counting 4.0A.1 (2 minutes)
= Divide Mentally 4.NBT.6 (4 minutes)
= Divide Using the Standard Algorithm 4.NBT.6 (5 minutes)

Group Counting (2 minutes)

Note: This fluency activity prepares students to divide with remainders during the Concept Development.
Direct students to count forward and backward, occasionally changing the direction of the count.

= Twosto 20

=  Threesto 30

= Fours to 40
= Fives to 50

Divide Mentally (4 minutes)

Note: This fluency activity reviews Lesson 16’s content.

(Write 40 + 2.) Say the completed division sentence in unit form.
S: 4 tens divided by 2 equals 2 tens. @
T: (Tothe right, write 8 + 2.) Say the completed division sentence

in unit form. @ @
S: 8 ones divided by 2 equals 4 ones.
T

(Above both equations, write 48 + 2. Draw a number bond to connect the two original problems to
this new problem.) Say the completed division sentence in unit form.
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A STORY OF UNITS Lesson 17

S: 4 tens 8 ones divided by 2 equals 2 tens 4 ones.
T: Say the division sentence in standard form.
S: 48 divided by 2 equals 24.

Continue with the following possible sequence: 93 + 3 and 88 + 4.
Divide Using the Standard Algorithm (5 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 16’s content.

T:  (Write 24 + 2.) On your boards, solve the division problem using long division.

Continue with the following possible sequence: 36 +3,37+3,55+5,57+5,88+4,87+4,96+ 3,
and 95 + 3.

Application Problem (5 minutes)

Audrey and her sister found 9 dimes and 8 pennies. If they share the money equally, how much money will
each sister get?

©®® OOOD oy

CEDE EE© % penries Adimes
¥ X EiEy |
e 4|4
)Z(dn.\j S Hee - | | dine
T dwred all oo poma Then The ststers g YUdimo (4 pennies
wl the drooss bt | &W‘L.{-u-’f:/ 3 and ’5 ML 4028

|4 ovu $® T (J«anscd
7. meds and 54.-". | nicleel

’l"D ok 9‘-5‘\‘&r.

of L}des eodh .

Each sisher witt gqet 42 uvd}.
The ninth dime C;."t\ bed\ana_ni into
10 pennies So {hoy can Shave B3

Lo t50 =100 B0¢= 7= 4ypd
4a+ 44 = 4% D¢+ z7- 5¢

The sistes ead qd 444 .

@ @ He¢+ Yoe+5¢ = Yq¢

Note: This Application Problem reviews division of ones. Sharing 9 dimes connects to Problems 1 and 2 of
today’s Concept Development, asking students to decompose 1 ten for 10 ones.
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A STORY OF UNITS

Lesson 17

Concept Development (34 minutes)

Materials:

(T) Tens place value chart (Lesson 16 Template) (S) Personal white board, tens place value chart
(Lesson 16 Template)

Problem 1: Divide two-digit numbers by one-digit numbers using place value disks, regrouping in the tens.

3ones+2

3tens+2

Display 3 + 2 on the board.

Display 30 + 2 on the board.
T:

=

EUREKA
MATH

|__model to the steps of the algorithm.

o A 40 4909 40 49

T: (Have students model on the place value
chart.) 3 ones divided by 2 is...? < T, 0
S:  One with a remainder of 1. 2 ;incf; ,,j.:s e
m T: Record 3 + 2 as long division. \“ﬁ‘f ses
[ AT
Students complete the problem. Encourage . Ylone BT }|,+zn 5 ones
students to share the relationship of their . —ﬁ. i

Using mental math, tell your partner the I RI
answer to 30 + 2. L
Thirty divided by 2 is 15. =2 | O
Let’s confirm your quotient. Represent 30 10
on the place value chart. Tell your partner
how many groups below are needed.

Two. (Draw.)

3 tens divided by 2 is...? Distribute your disks, and cross off what what’s been distributed.
The answer is...?

1 ten with a remainder of 1 ten. That’s an interesting answer.

Can we rename the leftover ten?

Yes! Change 1 ten for 10 ones.

Let’s rename 1 ten. Now, rename and distribute the 10 ones with your partner.
Our answeris 1 ten 5 ones, or 15.

Why didn’t we stop when we had a remainder of 1 ten?

Because 1 ten is just 10 ones, and you can keep dividing.

So, why did we stop when we got a remainder of 1 one?

The ones are the smallest unit on our place value chart, so we stopped there and made a remainder.
Let’s solve 30 + 2 using long division.

3 tens divided by 2?

1ten.
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A STORY OF UNITS Lesson 17

T: (Record 1 ten. Point to the place value chart.) You recorded 1 ten, twice. Say a multiplication
equation that tells that.

S:  1tentimes 2 equals 2 tens.

As students say the multiplication equation, refer to the problem, pointing to 1 ten and the divisor,
and record 2 tens.

T: (Point to the place value chart.) We started with 3 tens, distributed 2 tens, and have 1 ten
remaining. Tell me a subtraction equation for that.

S: 3 tens minus 2 tens equals 1 ten.

As students say the subtraction equation, refer to the problem, pointing to the tens column, drawing a
subtraction line, and recording 1 ten.

T: (Point to the place value chart.) How many ones remain to be divided?

S: 10 ones.
T: Yes. We changed 1 ten for 10 ones. Say a division equation for how you distributed 1 ten
or 10 ones.

S: 10 ones divided by 2 equals 5 ones.

As students say the division equation, refer to the problem, pointing to the 10 ones and the divisor, and
record 5 ones.

T: (Point to the place value chart.) You recorded 5 ones twice. Say a multiplication equation that tells
that.

S: 5 ones times 2 equals 10 ones.

As students say the multiplication equation, refer to the problem, pointing to 5 ones and the divisor, and
record 10 ones.

T: (Point to the place value chart.) We renamed 10 ones, distributed 10 ones, and have no ones
remaining. Say a subtraction equation for that.

S: 10 ones minus 10 ones equals 0 ones.
As students say the subtraction equation, refer to the problem, drawing a subtraction line, and record 0 ones.

Have students share with a partner how the model matches the steps of the algorithm. Note that both show
equal groups and how both can be used to check their work using multiplication.

Problem 2 Tens | Ones _Tens | Ones
770 e S
4 ones + 3 -S04

. }loﬂ& L] esnse }H‘!-n Yones
4 tens 2 ones + 3 . . vesn
L] L] (X RN ]

Display 4 + 3 on the board.

RI 14
T: Represent 4 ones on the place value chart. With your partner, 3)’2{— 3 m
solve 4 + 3 using place value disks and long division. .3 -_2
S:  The quotientis 1, and the remainder is 1. ‘T‘ 12
4
O
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A STORY OF UNITS Lesson 17 m

Display 42 + 3 on the board.

“ 449

Represent 4 tens 2 ones on the place value chart, and get ready to solve using long division.
4 tens divided by 3 is ...? Distribute your disks, and cross off what is used. The answer is...?

1 ten with a remainder of 1 ten. Oh! | remember from last time, we need to change 1 ten for 10
ones.

(With students, draw an arrow to show 1 ten decomposed as 10 ones in the place value chart, and
show 12 ones in the algorithm.) How many ones remain?

12.

Yes. 10 ones + 2 ones is 12 ones.

Show 12 ones divided by 3. Complete the remaining steps. What is the quotient?
Our quotient is 1 ten 4 ones, or 14.

Have students share with a partner how the model matches the steps of the algorithm, paying particular
attention to the decomposition of 1 ten and how it is combined with the ones. Note that this is just the same
process the students use in subtraction. We decompose a larger unit into smaller units.

Problem 3
8tens4 ones+3
Tens Ones
Display 84 + 3 on the board. e 28
T: Solve for 84 + 3 by using place value disks | reana i L
and long division. se Jriien friestee 24 g4
S:  The quotient is 28. = I =25
What was different about the place value chart with - -t 0
this problem?
S:  There were a lot more disks! = We had to decompose
2 tens this time.
T: How many ones did you have after decomposing your 2 NOTES ON
tens? MULTIPLE MEANS
S: 24 ones. OF ENGAGEMENT:
Show your partner where to find 24 ones in the Students working above grade level
numerical representation. and others can be encouraged to solve
S:  (Students point to the 2 tens remaining that were without place value charts to become
bundled, as ones, with the 4 ones.) more efficient at solving long division
’ ’ . o ' ) problems. Allow them to share and
Check your answer using multiplication. explain their method with others.
S:  28times 3is 84. Our answer is right!
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A STORY OF UNITS Lesson 17

Problem Set (10 minutes)

Students should do their personal best to complete the Problem NOTES ON
Set within the allotted 10 minutes. For some classes, it may be MULTIPLE MEANS
appropriate to modify the assignment by specifying which

. . OF ACTION AND
problems they work on first. Some problems do not specify a EXPRESSION:
method for solving. Students should solve these problems using ’

the RDW approach used for Application Problems. As learners model with place value
disks to complete the Problem Set,

encourage the following to minimize

Student Debrief (10 minutes) mistakes:
= Whisper-count as you distribute.

Lesson Objective: Represent and solve division problems = Cross out to track the number

requiring decomposing a remainder in the tens. izl
= Draw dots in arrays. The hands way

The Student Debrief is intended to invite reflection and active ey mayibehelprdn

processing of the total lesson experience. ! )
= Circle the remainder.

Invite students to review their solutions for the Problem Set. e Try disks, dots, numbers, etc. Use
They should check work by comparing answers with a partner what is most efficient for you.
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 — el .
lead the discussion. S g . e o Checkyour —
=  How did Problem 2 allow you to see only the e B e 2 e
remaining 1 ten in the ones column? IEHE T e
= Explain why 1 ten remains in Problem 4. 200

=  How is the long division recording different in
today’s lesson compared to yesterday’s lesson?

quotient = 25

remainder=_QO

=  What different words are we using to describe
what we do when we have a remaining ten or
tens? (Break apart, unbundle, change, rename,
decompose, regroup) Which of these words are

you most comfortable using yourself? i 7 -
. . . (——ones | s[7 quotient =
= What other operation involves changing 1 ten for aere = 2
. . ! remainder=_|
10 ones at times? (Subtraction.) What = & 2ones
operations involve the opposite, changing 10 -

ones for 1 ten at times?

=  What would happen if we divided the ones before
the tens?
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A STORY OF UNITS

=  What connection can you find between the
written division and the multiplication you used
to check your work?

= Why are we learning long division after addition,
subtraction, and multiplication?

=  How did the Application Problem connect to
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.

4. 75+3

Tens

CEAT S
Wi

5. 9+4

Ones

Shbb
i

quotient=__ 2.5

remainder=__ O

quotient=_ 2.

remainder=_)

quotient=_ 2.3

remainder=_O

Check Your Work

2
x4
5

Check Your Work

3
£
9V

%
ATy

Check Your Work

v
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Name Date

Show the division using disks. Relate your model to long division. Check your quotient and remainder by
using multiplication and addition.

1. 5+2
Ones 215 Check Your Work
2
X 2
guotient =
remainder =
2. 50+2
Tens Ones 2l 50
Check Your Work
quotient =
remainder =
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A STORY OF UNITS Lesson 17 Problem Set m

Check Your Work

Ones 3 r7;———

quotient =

remainder =

4, 75+3

Tens Ones 3|75

Check Your Work

quotient =

remainder =
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A STORY OF UNITS Lesson 17 Problem Set m

9+4
Check Your Work

Ones 41 9

quotient =

remainder =

92+4

Tens Ones
4192

Check Your Work

quotient =

remainder =
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A STORY OF UNITS Lesson 17 Exit Ticket m

Name Date

Show the division using disks. Relate your model to long division. Check your quotient by using multiplication
and addition.

1. 5+4 Check Your Work

Ones 4 l?

quotient =

remainder =

2. 56+4
Tens Ones 4] 56
Check Your Work
quotient =
remainder =
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Name Date

Show the division using disks. Relate your model to long division. Check your quotient and remainder by
using multiplication and addition.

Lo7+2 Check Your Work
Ones 27
quotient =
remainder =
2. 732
Tens Ones 2 W
Check Your Work
quotient =
remainder =
EUREKA Lesson 17: Represent and solve division problems requiring decomposing a 254

m inder in the tens.
MATH remain

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 17 Homework m

Check Your Work

Ones 4 ‘T

quotient =

remainder =

4. 62+4

Tens Ones 4 W

Check Your Work

quotient =

remainder =
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A STORY OF UNITS Lesson 17 Homework m

Check Your Work

Ones 3 FEI_

quotient =

remainder =

6. 84+3

Tens Ones 3] 84

Check Your Work

quotient =

remainder =
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Lesson 18

Objective: Find whole number quotients and remainders.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (7 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 4.0A.1 (4 minutes)
= Divide Mentally 4.NBT.6 (4 minutes)
= Divide Using the Standard Algorithm 4.NBT.6 (4 minutes)

Group Counting (4 minutes)

Note: This fluency activity prepares students to divide with remainders during this lesson’s Concept
Development.

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

=  Foursto 40
= Sixesto 60
Divide Mentally (4 minutes)

Note: This fluency activity reviews content from Lessons 16 and 17.
Repeat the process from Lesson 17 using the following possible sequence: 48 + 2,55 + 5,
96+ 3,and 84 + 4.

Divide Using the Standard Algorithm (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 17’s content.

Repeat the process from Lesson 17 using the following possible sequence: 20+ 3,50 + 2,43 + 3, and 64 + 5.
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A STORY OF UNITS

Application Problem (7 minutes)

Malory's family is going to buy oranges. The Grand Market sells

oranges at 3 pounds for 87 cents. How much does 1 pound of
oranges cost at Grand Market?

Note: This Application Problem reviews division with a remainder in

the tens from Lesson 17.

Concept Development (31 minutes)

Materials:

(Lesson 16 Template)

Al

i Lo 29
331

e
24

Ongpouncl ofamnﬂzs b B

Costs

79 cents. o

(T) Tens place value chart (Lesson 16 Template) (S) Personal white board, tens place value chart

Problem 1: Divide a two-digit number by a one-digit divisor with a remainder in the tens place.

5tens 7 ones +3

T:

©w

J 4 49 A

(Write 57 + 3.) Let’s divide 57 into 3 equal Tens Ones
groups. Break 57 into tens and ones. e e :—_:""H
5 tens 7 ones. ve8 0 0 o
Let’s divide 5 tens first. Why? .:::E_.i:-—..
When we divide, we always start with the :: ::
larger units. > We divide the tens first o ss'e ea
because we may have to change tens for o S
ones.
5 tens divided by 3...?
(Record the steps of the algorithm.) 1 tenin
each group, with 2 tens remaining.
We've distributed 3 tens. Let’s write 3 in the tens
place. We also write that there are 2 tens remaining
because 5 tens minus 3 tens is 2 tens.
How do we divide the remaining 2 tens?

Scaffold

We unbundle the 2 tens as 20 ones.

Yes. So, how many ones do we have altogether?
27.

Yes, 20 ones plus 7 ones is 27 ones.

You know your threes facts. Get ready for some
mental math. What'’s 27 ones divided by 3?

9 ones!

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

long division with the

following options:

= Provide graph paper for easy
alignment of tens and ones.

= |label
= Write

the tens and ones places.

zeros as place holders.

9 ones in each group is recorded above, in the ones place. Record the remaining steps. Read the

quotient.

EUREKA Lesson 18: Find whole number quotients and remainders.
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A STORY OF UNITS Lesson 18

Problem 2: Divide with a remainder in the tens and ones places using the
division algorithm.

8 tens 6 ones +5

T:

-

A I 4

w d4ve 4

e A B

(Record the remaining steps.) 19.

Say the division sentence.

57 divided by 3 is 19.

Check with multiplication. What’s 19 times 3?
57.

(Write 86 +5.) You solved 57 divided by 3 by unbundling tens.
Let’s try a more challenging problem. How many groups will
we divide 86 into?

5.

What is the first step?

Start with the tens. Divide 8 tens into 5 | -t" 21
groups. That’s 1 ten in each group with 3 tens

remaining. 5 igfp
Show me on your personal white board using long -_'5'__
division, or the division algorithm, how you recorded 3{9

the distributed tens and the remaining tens. 25
What will you do with the 3 remaining tens? ———_I'

Unbundle 3 tens as 30 ones.

How many ones altogether?

36.

Next step?

Divide 36 ones into 5 groups. That’s 7 ones in each group, with 1 one remaining.

How did you record what you distributed? What remains? Check your neighbor’s work. Thumbs up
if you agree.

| see you’ve written 35 ones distributed under the 36 ones you had at first. Did you write R1? Read
your quotient. Read your remainder. What is 86 divided by 5?

17 with a remainder of 1.

How could you prove your division is correct?

Multiply 17 by 5, and then add 1 more.

Work with your partner to check with multiplication.
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A STORY OF UNITS

Problem 3: Use mental math to divide and calculate a remainder.

7 tens 4 ones + 8

T: (Write 74 + 8.) You've unbundled tens, and you’ve written
remainders in the quotient. Now, take a look at this problem.

What's tricky here?

S:  Hey! We can’t divide 7 tens into 8 groups! What will we do?

We’'ll think of our eights facts. I’'m thinking of an eights fact whose

product is close to 74. Can you guess?
72. 8times9is 72.

part?
S: 2.
T: Whatis 74 divided by 8?
S: 74 divided by 8 is 9 with a remainder of 2.

Continue with 87 + 9 and 64 + 7. Gradually omit the number

bond, and encourage mental math.

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: Find whole number quotients and
remainders.

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.

Lesson 18:

EUREKA
MATH

Nice job! But 72 is only part of 74. What’s the other

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Students who have not memorized
eights or nines facts may not be ready
to use mental math to solve 74 + 8.
Adjust the numbers, or provide a
multiplication chart. Approach
Problems 11 and 12 of the Problem Set
similarly if students have not
memorized sevens and eights facts.

Name Jaek Date
Directions: Solve using the standard algorithm. Check your quotient and remainder by using multiplication
and addition.
1. 46:2 2. 96+3
23 2% 3z
F 53
2l 4y Fz 319, 1/3;: -/
= v i U 1
ok (2
= b B M
0 0
Ruotiewt =23 surkear =32
Rewainder= 0 Renusader =0
3 85%5 4. 52+4
\1 11 Ve 12
Ie S ¥z B
g_gg *3'—&5 ) 0 S2Z v 4
=2 1z [
38 )
35 )
o Quotient=13
Guohiewr = V1 Rewainder = 0
5 53+3 6. 95+4 2 RS
2
ERCIN! E‘LJ o CCE
353 ¥ o g x5 ac/
5l 5! 53 ——-‘5 qz a5
25 =13
=18 5
o Buotient=23
Kewy 211 g
E;;;A‘:(cv s Remainder =3

Find whole number quotients and remainders.
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A STORY OF UNITS

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

= Compare the remainders to the divisors on the
Problem Set. What do you find is true? Which
always has a larger value? Why is that?

=  How did the zero effect your division in
Problem 9?

=  What did you notice about the divisor, the whole,
and quotients in Problems 9 and 107?

= Canyou predict whether or not there will be a
remainder? How?

=  The whole is the same in Problems 11 and 12.
Why is the quotient smaller in Problem 117?

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 18:

EUREKA
MATH

1% w5 ey 13 v
LEr b s | VI sk
i T —— qk
24 3t
24 “2b
23 =
RuotLnr =1 Quotewt =1L
Rewainder =S fmpinder= o
9. 60+3 10. 60+4
A 15
25 2 %TLo i
*3 _L:O 3.5
T B = %o
% =
ol X8
— =
Quetient =S
Quohient =20 i
Rewainder =0 Relasipler=0
11. 95+8 12, 95+7
LA e 3o
45
o el L e
—5 e 2 45
4 gs 4% 3%
T . g
Budtieut=(| fuotieatr=\3
Renstnder =1 Remaiader = %

Find whole number quotients and remainders.
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A STORY OF UNITS Lesson 18 Problem Set m

Name Date

Solve using the standard algorithm. Check your quotient and remainder by using multiplication and addition.

1. 46+2 2. 96+3
3. 85+5 4. 52+4
5. 53+3 6. 95+4
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A STORY OF UNITS Lesson 18 Problem Set m

7 89+6 8. 96+6
9. 60=+3 10. 60+4
11. 95+8 12. 95+7
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A STORY OF UNITS Lesson 18 Exit Ticket m

Name Date

Solve using the standard algorithm. Check your quotient and remainder by using multiplication and addition.

1. 93+7 2. 99+8
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A STORY OF UNITS Lesson 18 Homework m

Name Date

Solve using the standard algorithm. Check your quotient and remainder by using multiplication and addition.

1. 842 2. 84+4
3. 48=+3 4. 80+5
5. 79+5 6. 91+4
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A STORY OF UNITS Lesson 18 Homework m

7. 91=+6 8. 91=+7
9. 87=+3 10. 87 +6
11. 94+8 12. 94+6
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A STORY OF UNITS Lesson 19 m

Lesson 19

Objective: Explain remainders by using place value understanding and
models.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (8 minutes)
Concept Development (25 minutes)

B Student Debrief (15 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Mental Division 4.NBT.6 (8 minutes)
= Divide Using the Standard Algorithm 4.NBT.6 (4 minutes)

Sprint: Mental Division (8 minutes)
Materials: (S) Mental Division Sprint

Note: This Sprint reviews content from previous lessons and reinforces place value used in the division
algorithm.

Divide Using the Standard Algorithm (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 17’s content.

Repeat the process from Lesson 17 using the following possible sequence: 37 + 2,45 + 3,26 + 4, and 58 + 3.

Application Problem (8 minutes) Y;%

L ok end Wil reCENE
Two friends start a business writing and selling comic books. —T% %9 as | ¥0 b, | %5
After 1 month, they have earned $38. Show how they can Ry Bl , and d¥bills.
share their earnings fairly, using $1, $5, $10, and $20 bills. o ‘

Note: Students practice decomposing a ten using long division from Lesson 17 and with a money model.
Other acceptable answers are 1 ten 9 ones, 19 ones, 3 fives 4 ones, or 2 fives 9 ones.
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A STORY OF UNITS

Concept Development (25 minutes)

Materials:

(Lesson 16 Template)

(T) Tens place value chart (Lesson 16 Template) (S) Personal white board, tens place value chart

Problem 1: Model division with remainders in the tens and ones places using place value disks.

41 +3
T:  (Write 41 + 3.) What disks will you draw to represent 417?
S:  4tens1one.
T:  How many equal groups will we divide 41 into?
S: 3.
T: Draw 3 groups, and let’s share 4 tens equally. How many
tens in each group? Draw place value disks as you [ ens Ones
distribute 4 tens into 3 groups like you’re dealing cards to SemE———
3 players. @
S: 1tenin each group, with 1 ten remaining. ::::@-
T: How can we divide the remaining ten? o PP }\m Jones
S:  Unbundle 1 ten as 10 ones. - pap
T: Let’s see you draw that. (Allow students time to - —
draw.) What did you do?
S: ldrew an arrow from the remaining tens disk in the
tens place and drew 10 ones in the ones place.
How many ones do you have now?
S: 11 ones. NOTES ON
Let’s divide those 11 ones equally into 3 groups. Divide MULTIPLE MEANS
11 ones into 3 groups by distributing 1 to each group. OF ACTION AND
How many ones are remaining? EXPRESSION:
S: 8. Some learners may need less guidance
T: Are there enough to distribute again? e e R e
o quickly and independently, may benefit
S:  Yes. We can distribute another one to each group. e (a5 S s G
T: How many are left now? for solving 41 + 3 in preparation for
S:  Five. We can distribute again. We will have 2 el 00 & OIS (I S LS
remaining. script might be l..lsed |-n a video of the
) student supporting his peers as they
T: Explain what happened. learn long division.
S: 2 ones are left after distributing the rest equally. We
had to keep distributing until we didn’t have enough to
distribute evenly again.
T:  Now, your place value disks clearly show the solution for 41 + 3. Tell me the quotient. Tell me the
remainder.
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A STORY OF UNITS Lesson 19

w d4ve 4

41 divided by 3 is 13 with a remainder of 2.

With your partner, write an equation we can use to check your division.

(13 x3)+2 =41.

With your partner, find where 13, 3, 2, and 41 are represented in the place value chart.

Thirteen is the 1 ten and 3 ones in each group. Three is the number of groups we made. Two is the
remaining 2 ones from the whole. Forty-one is the whole.

Problem 2: Share $64 as 6 tens and 4 ones equally among 4 friends.

[ T: Tell your partner what happens when we have an extra ten we ‘\'ﬁf\ﬁ \ ones
can’t distribute. z’»’p’p’o -~ %‘2;&,‘

S:  We break the ten apart into 10 ones. Then, we add the 10 ones to ) 35%2%
the ones that are already there. Then, we can distribute the ones o gpe=e
into 4 equal groups. ° Sesco

T: Canyou think of a real-life situation in which you might . oee it
change a ten for 10 ones? o €558

S:  Yeah! When you’re getting change for 10 dollars! = If the
soda machine doesn’t take tens, you need to change out for
ones.

T: Let’ssay | give 4 students $64 to share equally—6 ten-dollar bills and 4 one-dollar bills. Write an
equation and draw place value disks to show how to divide the money.

T: What happens when you try to share 6 ten-dollar bills equally with 4 people?

S:  Each person gets 1 ten-dollar bill, but then you have 2 ten-dollar bills left.

T: What do you do?

S:  Make change! Cash in those 2 ten-dollar bills for 20 ones. Then, we can share the money fairly. =
Or, they could change the 2 tens for 4 fives. That would work, too.

T: You're both correct. Either approach would work. Since we’re using a place value chart to show
division, let’s pretend they changed the 2 tens for 20 ones and model that. Since we have so many
ones, model with quick dots as you distribute like a fast card dealer. How will you distribute the
ones?

S: 1 will keep distributing them until | can’t distribute them equally anymore. This time, | was able to
distribute evenly.

T:  Why do you have to keep distributing?

S: If I don’t keep distributing, there will be too many remaining. That means that you would be able to
distribute again but didn’t.

L T: How much money does each student receive?

S:  $16.

T: Check your quotient with your partner using multiplication.

S: 16 x4=64. |see 4 groups of 1 ten 6 ones, which is 64.
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A STORY OF UNITS

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 (15 minutes)

Lesson Objective: Explain remainders by using place value
understanding and models.

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.

Lesson 19 m

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Support English language learners as
they write a script to explain how to

solve 45 + 3. Provide a word bank with

corresponding pictures. The following

are possible words to include in the
word bank:

cross out distribute  share draw

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.

= InProblem 2, Cayman’s remainder is larger than
the divisor. What rule can you suggest to Cayman
so he doesn’t make this mistake again? Was his
answer completely wrong? Why not?

= InProblem 4, the friends have to make change for
the 1 ten-dollar bill. Why can’t they tear the bill
in half? How does that relate to the place value
disks?

= |n Problem 5, how did your script describe the
remainder in the tens and ones?

= Select a few students to share and compare their
scripts for solving 45 + 3.

= Compare using place value disks and other

tens ones four five

three unbundle  divide equal

fairly next then last
Name ‘&L\( Date

1. When you divide 94 by 3, there is a remainder of 1. Model this problem with place value disks. In the
place value disk model, how did you show the remainder?

T Sheurd ty Cemnaindec
Yoy, Crecyy cemalal
one in \—k:;\oc\es place. “3

. Cayman says that 94 + 3 is 30 with a remainder of 4. He reasons this is correct because (3 x 30) +4 = 94.
What mistake has Cayman made? Explain how he can correct his work.

ras frshae TS Ynd s Cesarnder Ts oreakec Yhan s dtutsec.

C
'({.3' deans e can divtde even More . Tind o 30, he can
Nare 3\ acougs.
Y QueB=D| with o cematterof | (Bxa)ri =4
3 e place value disk model is showing 72 + 3.
: Z:m‘:ﬂelet:::\odel. Explain what thpensm ST | DD
the 1 ten that is remaining in the tens column. Q@’ gg %%%
“The | Yen cesngion 6@,\5 2o _ 4
decomposed Inke Gohes 10 00 lololele) Hores
onesS Column.
e (©]o)] OO0
(o]0} OO0

methods to divide. Which do you prefer? Why?

=  We related a remainder in the tens place to making change with money. What other real-life
situations can you relate it to? s this similar to mixed metric units, such as having 5 liters of water

to share among 4 people?
=  With money, sometimes we might use units other than

ones and tens, such as fives or twenties.

Why do you think we use only ones and tens to model division on the place value chart?

EUREKA Lesson 19: Explain remainders by using place valu
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A STORY OF 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.

4. Two friends evenly share 56 dollars.

a. They have S ten-dollar bills and 6 one-dollar bills. Draw a picture to show how the bills will be shared.
Will they have to make :har& w@s

W\ \’u\l&
)

®®® ‘o m‘:z':C) &T_

skens . | feacdallar BN

e® Rt Tows™ 2 T ade&t\zs\*\;\f& Wy
’ OOOOD e Yen-dollac BY
®

_M_M—\ needs Yo e dec

b. Explain how they share the money evenly.
Zaon Tsend qes 2 tea-dollar DNS
a3 ore-dotor BWS.

Yavo 10 one-dellar Bills,

5. Imagine you are filming  video explaining the problem 45 + 3 to new fourth graders. Create a script to
explain how you can keep dividing after getting a remainder of 1 ten in the first step.

“ (Wakdh as T Folve 455> usieg o Qace value ASnact

Gesh, T Qwsde o Yens. Eocdn of W&%S)vm@s can

equnl\ \nowe | Yer. “There s ) den Ceonatfing

We Can ConRnue o ‘\3 b%éemmqosm .
en soko \Oones . Wakdhas T Shew Hason oy C\ma.
Mo T nowe 1B ones Fe me‘cee,qua.\k A rehctouke
o o D reugs: L& S Wil g ones. .
Now w&c:m See Yot UB5D T3 \&-ev\‘.)ot\es oc \

SM"S:\S

EUREKA Lesson 19: Explain remainders by using place value understanding and models. 271

MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org

G4-M3-TE-1.3.0-05.2015



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

A STORY OF UNITS Lesson 19 Sprint m

A Number Correct:
Mental Division
1. 20+2 = 23. 68+2=
2. 4+2= 24, 96+3=
3. 24:2= 25. 86+2=
4, 30+3= 26. 93+3=
5. 6+3= 27. 88+4=
6. 36+3= 28. 99+3=
7. 40+4 = 29. 66 +3 =
8. 8+4= 30. 66+2=
9. 48 +4 = 31. 40+ 4=
10. 2+2= 32. 80+4=
11. 40+2 = 33, 60 =4 =
12. 42 +2 = 34, 68 <4 =
13. 3+3= 35. 20+2=
14. 60+3= 36. 40+ 2=
15. 63+3= 37. 30+2=
16. 4+4= 38. 36+2=
17. 80+4= 39. 30+3=
18. 84 +4-= 40. 39+3=
19. 40+5= 41. 45 +3 =
20. 50+5= 42. 60+3=
21. 60+5= 43. 57+3=
22. 70+5= 44, 51+3=
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A STORY OF UNITS Lesson 19 Sprint m

B Number Correct:
Improvement:

Mental Division

1. 30+3= 23. 86+2=

2. 9+3= 24. 69+3=

3. 39+3= 25. 68+2=

4. 20+2= 26. 96+3=

5. 6+2= 27. 66 +3=

6. 26+2= 28. 99+3=

7. 80+4= 29. 88+4-=

8. 4+4= 30. 88+2=

9. 84 +4-= 31. 40+ 4=

10. 2+2= 32. 80+4=

11. 60+2= 33, 60 =4 =

12. 62+2= 34. 64+4-=

13. 3+3= 35. 20+2=

14. 90+3= 36. 40+ 2=

15. 93+3= 37. 30+2=

16. 8+4= 38. 38+2=

17. 40+4 = 39. 30+3=

18. 48 +4 = 40. 36+3=

19. 50+5= 41. 42 +3 =

20. 60+5= 42. 60+ 3=

21. 70+5= 43, 54+3=

22. 80+5= 44, 48 +3 =
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A STORY OF UNITS Lesson 19 Problem Set m

Name Date

1. When you divide 94 by 3, there is a remainder of 1. Model this problem with place value disks. In the
place value disk model, how did you show the remainder?

2. Cayman says that 94 + 3 is 30 with a remainder of 4. He reasons this is correct because (3 x 30) + 4 = 94.
What mistake has Cayman made? Explain how he can correct his work.
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A STORY OF UNITS Lesson 19 Problem Set

3. The place value disk model is showing 72 =+ 3.

Complete the model. Explain what happens to the @@@@ @ @

1 ten that is remaining in the tens column. @@

4. Two friends evenly share 56 dollars.

a. They have 5 ten-dollar bills and 6 one-dollar bills. Draw a picture to show how the bills will be
shared. Will they have to make change at any stage?

b. Explain how they share the money evenly.
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A STORY OF UNITS Lesson 19 Problem Set m

5. Imagine you are filming a video explaining the problem 45 + 3 to new fourth graders. Create a script to
explain how you can keep dividing after getting a remainder of 1 ten in the first step.
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A STORY OF UNITS Lesson 19 Exit Ticket m

Name Date

1. Molly’s photo album has a total of 97 pictures. Each page of the album holds 6 pictures. How many
pages can Molly fill? Will there be any pictures left? If so, how many? Use place value disks to solve.

2. Marti’s photo album has a total of 45 pictures. Each page holds 4 pictures. She said she can only fill
10 pages completely. Do you agree? Explain why or why not.
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A STORY OF UNITS Lesson 19 Homework m

Name Date

1. When you divide 86 by 4, there is a remainder of 2. Model this problem with place value disks. In the
place value disk model, how can you see that there is a remainder?

2. Francine says that 86 + 4 is 20 with a remainder of 6. She reasons this is correct because
(4 x 20) + 6 = 86. What mistake has Francine made? Explain how she can correct her work.
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A STORY OF UNITS Lesson 19 Homework m

3. The place value disk model is showing 67 = 4.
Complete the model. Explain what happens to the @@@ @@@@@

2 tens that are remaining in the tens column. @@

10

10

10

10

® @ ®(®

4. Two friends share 76 blueberries.

a. To count the blueberries, they put them into small bowls of 10 blueberries. Draw a picture to show
how the blueberries can be shared equally. Will they have to split apart any of the bowls
of 10 blueberries when they share them?

b. Explain how the friends can share the blueberries fairly.
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A STORY OF UNITS Lesson 19 Homework m

5. Imagine you are drawing a comic strip showing how to solve the problem 72 + 4 to new fourth graders.
Create a script to explain how you can keep dividing after getting a remainder of 3 tens in the first step.
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A STORY OF UNITS Lesson 20 m

Lesson 20

Objective: Solve division problems without remainders using the area
model.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Divide Using the Standard Algorithm 4.NBT.6 (4 minutes)
= Find the Unknown Factor 4.0A.4 (5 minutes)
= Mental Multiplication 4.NBT.5 (3 minutes)

Divide Using the Standard Algorithm (4 minutes)

Materials: (S) Personal white board @
Note: This fluency activity reviews Lesson 17’s content. @ e
Repeat the process from Lesson 17 using the following possible sequence: 67 + 2, 60 + 4, LS

29 +3,and 77 + 4.
Find the Unknown Factor (5 minutes)
Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 22’s Concept Development

T: (Write5x__ =15.) Say the unknown factor.
S: 3.
T: (Write 15 +5.) On your personal white board, write the division problem.
S: (Write15+5=3))
Continue with the following possible sequence: 3x_ =12,4x_ =12,5x  =35,6x___ =36,
7x_ =49,9x  =81,6x__ =48,7x___ =42,and9x___ =54,
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A STORY OF UNITS Lesson 20 m

Mental Multiplication (3 minutes)

Note: This fluency activity reviews content taught earlier in the

module. NOTES ON
T: (Write3x2=__) Saythe complete multiplication MULTIPLE MEANS
sentence in unit form. OF EXPRESSION:
S: 3 onesx2=6o0nes. As with any mental math, some
(Write 3 x 2 = 6. To the right, write 30 x2=__.) Say students do better when having the

option to write. This aids in their

the complete multiplication sentence in unit form. )
processing of the oral commands and

S: 3tensx2=6tens. reduces stress, which, though
(Write 30 x 2 =60. To the right, write 30x20=__) beneficial to some, may be crippling to
Say the complete multiplication sentence in unit form. others.

S:  3tens x 2 tens =6 hundreds.
T:  (Write 30 x 20 = 600.)

Continue with the following possible sequence: 4 x 2,40 x 2,40 x 20,5 x 3,50 x 3, and 50 x 30.

Application Problem (8 minutes)

Write an expression to find the unknown length of each rectangle. Then, find the sum of the two unknown
lengths.

. o | (1o+u) + (g
4cm 40 square cm | |square 17 centimefers
o + 2= 12
cm
b. 80=4) + (I +4
4cm 80 square cm 16 square cm ( o7t s 2)4 2 cenfimeters

Note: This Application Problem serves as an introduction to today’s Concept Development, in which students
find the total unknown length of a rectangle with an area of 48, corresponding to Part (a), and 96,
corresponding to Part (b).
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A STORY OF UNITS Lesson 20

Concept Development (30 minutes)

Materials: (S) Personal white board

Problem 1: Decompose 48 + 4 from whole to part.

T: Draw arectangle with an area of 48 square units and a width of 4 units.
S:  (Draw.)

T: Draw a new rectangle with the same area directly below but partitioned to match the areas of the
rectangles in Part (a) of the Application Problem.

T: Let’s draw a number bond to match the whole and parts of the rectangle.
S/T: (Draw the bond as pictured below.)
—_—— 2}

T: Let’s find the unknown side lengths of the smaller rectangles and add them. (Show as the
distribution of the quotients shown above.) What is 40 + 4?

S: 10.

T: Whatis 8 +47?

S: 2.

T: Whatis 10and 2?

S: 12,

T: What is 48 divided by 4?

S: 12,

T:  What is the length of the unknown side?

S: 12 units.

T: Take a moment to record the number sentences, @
reviewing with your partner their connection to both S G e
the number bond and the area model. Yy [ 10 i 10 , g @ @

T:  Work with your partner to partition the same area of (2p4) + @D+4)+(9*'*)
48 as 2 twenties and 8. When you are finished, try to =5 + 5 v 12
find another way to partition the area of 48 so it’s easy - 12
to divide.
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A STORY OF UNITS Lesson 20

T: (Allow students to work for about four minutes.) Did anyone find another way to partition the area
of 48 so it’s easy to divide?

S:  Yes! 24 +24. 24 divided by 4is6. 6 +6is12. = 30 and 18 don’t work well because 30 has a
remainder when you divide it by 4. = | did it by using 4 rectangles, each with an area of 12 square
units. = Oh, yeah, 12 +12 + 12 + 12.

Explain to your partner why different ways of partitioning give us the same correct side length.

S:  You are starting with the same amount of area but just chopping it up differently. = The sum of the
lengths is the same as the whole length. = You can take a total, break it into parts, and divide each
of them separately. = | use the same break apart and distribute strategy to find the answer to
56+8. 40+8is5. 16+ 8is2. 5and 2 makes 7.

Problem 2: Decompose 96 + 4 from whole to part.

Repeat the same process with Part (b) from the Application Problem.

— ) ()
~+ .
S @ @
16 A @

4]
| , b 34 . )¢ (128
(024 4(\‘ :) N 1(%‘)1‘4 )

10t
T: How did you partition the area of 96?

S:  We chopped 96 into 40 + 40 + 16. —> It was just like 48 + 4. We saw that we could partition 96 into
4 twenties and 2 eights. 2 We made 96 into 2 forty-eights and used our answer from 48 + 4. All we
had to do was double it.

Discuss with your partner why we do not decompose 96 as 90 and 6.
S:  9tens + 4 gives a remainder.
T:  True!

Problem 3: Compose 96 + 4 from part to whole.

T: (Write 96 + 4.) Thinking about area, let’s try a new way to divide. The expression 96 + 4 can
describe a rectangle with an area of 96 square units. We are trying to find out the length of the
unknown side.

: What is the known side width?
S: 4.
(Draw a rectangle with a width of 4.) Four times how many tens gets us as close as possible to an
area of 9 tens? (Point to the 9 tens of the dividend.)

S:  2tens.
Let’s give 2 tens to the length. (Label 2 tens above the rectangle.) Let’s record the 2 tens in the tens
place.
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A STORY OF UNITS Lesson 20

What is 4 times 2 tens?
8 tens. (Record 8 below the 9 tens.)
How many square units is that?

A I

i

80 square units. (Record 80 square units in 4
the rectangle.)

-

How many tens remain?
S: 1lten.

(Record 1 ten below the 8 tens.) Let’s add the 2 tend
remaining ten to the 6 ones. Whatis1ten+6 "f 3051, unif$
ones? (Record the 6 ones to the right of the

1ten.)

S: 16.
We have 16 square units remaining with a
width of 4. (Point to the 16 in the problem.)

Four times how many ones gets us as close as
possible to an area of 16 square units?

4 ones.

Let’s give 4 ones to the length.
What is 4 times 4?

16. We have 16 square units.

(Record 16 square units in the rectangle.) 3 drpcl
We had 16 square units to divide, and we f p

did. (Record 16 in the problem, and t 80 sq uns { l c

subtract to get zero.) We have no more ' k

area to divide.

Tell me the length of the unknown side.

24.

Our quotient tells us that length. 2 tens Y onus

How can we express the length of the "f( g0 51%;%; lésq{h 24
unknown side using the distributive i “5 16

property? (7\ ‘)\ %
(80 = 4) + (16 = 4). s
With your partner, draw arrows to connect the GD""’“\ + (
distributive property and the area model. - 4205

2 449

S 4 e A

No ones
temalin .
_rku'e 'sho
area |

+to dride-

©

T: Review our four drawings and our process with 24
your partner. Try to reconstruct what we did
step-by-step before we try another one.

T: (Allow time for students to review.) We solved 96 divided by 4 in two very different ways using the
area model. First, we started with the whole rectangle and partitioned it. The second way was to
go one place value at a time and make the whole rectangle from parts.
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A STORY OF UNITS

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: Solve division problems without
remainders using the area model.

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.

= |nProblem 2, did you partition the rectangle the
same way as your partner? Why were we able to
go from whole to part?

= Explain the connection between the written
method, the number bond, and the area model in
Problem 3.

= |nthe last problem, explain the connection
between the algorithm and the area model.

= Each time we divide, what happens to the
amount of area we still have left to divide?

= Even though division is messy, | think it is the
most interesting operation of all because—
imagine this—sometimes that little piece that is
left to divide is always there, even though it gets
infinitely small! Talk to your partner about what
you think | might mean by that.

Lesson 20

Name j‘ﬂ-ck Date

1. Alfonso solved a division problem by drawing an area model.
a. Lookat the area model. What division problem did Alfonso solve?

10 3

o 7254=1%

b.  Show a number bond to represent Alfonso’s area model. Start with the total and then show how the
total is split into two parts. Below the two parts, represent the total length using the distributive

property and then solve. E

Ho:H) + @2:49)
=10 + 2

=18

2. Solve 45 + 3 using an area model. Draw a number bond and use the distributive property to solve for the
unknown length.

ENCE e

3 20 \S
(0%3) * (15%3)
= + 5

\o
= 5

.

Solve 64 + 4 using an area model. Draw a number bond to show how you partitioned the area, and
represent the division with a written method.

\O b
G
] & #

24

(dox9) + (2u=Y) =24

= lo¥r¥ 6 0
= \b

IS

. Solve 92 + 4 using an area model. Explain, using words, pictures, or numbers, the connection of the

distributive property to the area model.
20 We use Yhe area mode\ Yo

m 2 Show how we can break apast
o whole e Seces Huak toke

@ v N o+ Q’Lﬂ I eastec o ddwdde. The

9oz v drsielbuiive progecty Shouss

= 2 * 3 how the wWholt Ts broken agact.

= 23

. Solve 72 + 6 using an area model and the standard algorithm. - - - _

n

¢ ¢o 5 2 é
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A STORY OF UNITS Lesson 20 m

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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A STORY OF UNITS Lesson 20 Problem Set m

Name Date

1. Alfonso solved a division problem by drawing an area model.

a. Look at the area model. What division problem did Alfonso solve?

[0 ¢

4 4o 39,

b. Show a number bond to represent Alfonso’s area model. Start with the total, and then show how
the total is split into two parts. Below the two parts, represent the total length using the distributive
property, and then solve.

2. Solve 45 + 3 using an area model. Draw a number bond, and use the distributive property to solve for
the unknown length.
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A STORY OF UNITS Lesson 20 Problem Set m

3. Solve 64 + 4 using an area model. Draw a number bond to show how you partitioned the area, and
represent the division with a written method.

4. Solve 92 + 4 using an area model. Explain, using words, pictures, or numbers, the connection of the
distributive property to the area model.

5. Solve 72 + 6 using an area model and the standard algorithm.

EUREKA Lesson 20: Solve division problems without remainders using the area model. 289

MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 20 Exit Ticket m

Name Date

1. Tonydrew the following area model to find an unknown length. What division equation did he model?

0 4
3| @0 |2

2. Solve 42 + 3 using the area model, a number bond, and a written method.
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A STORY OF UNITS Lesson 20 Homework

Name Date

1. Maria solved a division problem by drawing an area model.

a. Look at the area model. What division problem did Maria solve?
1o ¥

3| 3 2

b. Show a number bond to represent Maria’s area model. Start with the total, and then show how the
total is split into two parts. Below the two parts, represent the total length using the distributive
property, and then solve.

2. Solve 42 + 3 using an area model. Draw a number bond, and use the distributive property to solve for
the unknown length.
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A STORY OF UNITS Lesson 20 Homework m

3. Solve 60 + 4 using an area model. Draw a number bond to show how you partitioned the area, and
represent the division with a written method.

4. Solve 72 + 4 using an area model. Explain, using words, pictures, or numbers, the connection of the
distributive property to the area model.

5. Solve 96 + 6 using an area model and the standard algorithm.
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A STORY OF UNITS Lesson 21 m

Lesson 21

Objective: Solve division problems with remainders using the area model.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Division with Remainders 4.NBT.6 (8 minutes)
= Find the Unknown Factor 4.0A.4 (4 minutes)

Sprint: Division with Remainders (8 minutes)

Materials: (S) Division with Remainders Sprint

Note: This Sprint reviews content from Topic E, including division with and without remainders.
Find the Unknown Factor (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 22’s Concept Development

T: (Write6x__ =18.) Say the unknown factor.
S: 3.
T: (Write 18 + 6.) On your personal white board, complete the division sentence.
S: (Write18 +6=3.)
Continue with the following possible sequence: 3x_ =21,4x__ =20,5x__ =25,6x__ =42,
7x__ =56,9x__ =72,6x___ =54,7x___ =63,and9x____ =63.
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A STORY OF UNITS Lesson 21

Application Problem (8 minutes)

A rectangle has an area of 36 square units and a width of 2 units. What is the unknown side length?

Method 1: Method 2:

@ | 4en § ones 1€
o[ gyl 205

its -1
—8—1 @ (9 E; HY

p—r10 ] f 7 o

r - - (022) + (1e+2) (20+2) + (lo+2) Al

2| lo + 8 =18 -lo+ ¥ o
=%

The unnown side ltnchﬂ is 12 units.

Note: This Application Problem serves as an introduction to Problem 1 in the Concept Development, in
which students find the total unknown length of a rectangle with an area of 37 and a width of 2. In today’s
Concept Development, students move on to the complexity of using the area model when there is a
remainder.

Concept Development (30 minutes)

Materials: (T) Square grid paper (S) Problem Set

Note: Use the Problem Set for Lesson 21 to record work for Problems 1 and 2 of this Concept Development.
Use the remaining problems on the Problem Set for class instruction or independent practice.

Problem 1: 37 +2 - '3

T: (Display the Application Problem with an area 2 36 square onits
of 36 square units on grid paper.) This
rectangle has a side length of 18. What would
be the area of a rectangle with a width of 2
units and a length of 19 units? (Draw on grid 2
paper.)

S: 38 square units.
So, we cannot represent a rectangle with a width of 2 and an area of 37 square units. Let’s get as
close as we can to 37 square units by building a rectangle part to whole as we did yesterday.

-~

19

-

38 square onits
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A STORY OF UNITS Lesson 21

T: Draw arectangle. Label the width as 2 units. ’
Two times how many tens gets us as close as "eo
possible to an area of 3 tens? 7 I 2[37 ?@;

S: 1ten.
Label this rectangle with a length of 1 ten.
Recorq 1tenin the tens place. What is | +en . I
ines o ] 237
How many square units of area is that? '—?:

20 square units.

- v v

(Record 20 square units in the rectangle.) How
many tens remain?

S:  1ten. (Record 1 ten below 2 tens. Record
7 ones next to the 1 ten.)

T: 17 ones remain. Two times how many ones
gives us an area close to 17 square units?

S: 8ones. 2
Extend the rectangle, and label its length as 1] Bopmoik l%:& 2 E_T
8 ones. 8 ones times 2 is...? =
S: 16 ones. _:1

16 ones represents the area of this rectangle.

(Label as 16 square units.) How many ones D FxsantA.

1+ doesn} make ancther

remain? whole side length. o0, .
S: 1one.
. | ten 2 ones
To make a new length unit, we must have i B 1
. B pare unifs | " cquere
2 square units. We only have 1. Let’s draw l - units | square
the remaining 1 square unit. wn'i rEmaining

T: Let’s validate our drawing and algorithm using
the distributive property. 20 square units
divided by 2 is...?

The lenath of the unknown side i (§unis,
One sguare anit was  lefFover.

S: 10.
T: 10 length units. 16 square units divided by 2 is...?
S: 8 length units. (ZO > 2) “ (“" _:"?')
T: 10 length units plus 8 length units is...? - |O * g
S: 18 length units. s I8
T: Let's solve for the area. 18 length units times 2
length units equals? (]3 x?_) +|=37
S: 36 square units.

We see that in our area model. Add 1 square unit, our remainder.
S: 37 square units.
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A STORY OF UNITS Lesson 21

Problem 2: 76 + 3

T: (Write 76 + 3.) I’'m going to represent this 3] [

with an area model moving from part to
whole by place value, just as we did with
37 + 2. What should the total area be?

S: 76 square units.

_ 2. +ens
3 (o sq’un?‘B

(Draw a rectangle.) What is the width or the
known side length?

S: 3 length units.

(Label a width of 3.) Three times how many
tens gets us as close as possible to an area of
7 tens? (Point to the 7 tens of the dividend.)

S:  2tens.

Let’s give 2 tens to the length. (Write the We have 16 m_:rr-
’ sauare unity to

!ength on the area model.) Let’s record 2 tens w&u ‘" gle

in the tens place. with a width ot

What is 2 tens times 37?
6 tens. (Record 6 tens below the 7 tens.)

ol

How many square units of area is that?
60 square units. (Record in the rectangle.)
How many tens remain?

w4 d49 A

1 ten. (Record 1 ten below the
6 tens.)

T: Let’s add the remaining ten to the
6 ones. What is 1 ten + 6 ones?
(Record the 6 ones to the right of the
1ten.)

S: 16 ones. 2 Yens Sones 25!

We have an area of 16 square units remaining 3 w ook
with a width of 3. (Point to the 16 in the

L
algorithm.) Three times how many ones gets us wnit -1%
as close as possible to an area of 16?

5 ones.

Let’s give 5 ones to the length. (Label the length.)
This rectangle has an area of...?

15 square units.

S 490 449

many square units remain?
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A STORY OF UNITS

Lesson 21 m

S:  The unknown length is 25 with a remainder of 1 square

unit.

T: 60 square units divided by a side length of 3 (record
with the distributive property as shown to the right)
gave us a side length of...?

({aD :3) + (15+3)
= 20 +5
= 25

> 20 (25x2) +1 =0
T: Let’s say “length units.”
S: 20 length units.
T: 15square L_mits divided by a side length of 3 (record) NOTES ON
gave us a side length of...? MULTIPLE MEANS
St 5 length units. OF REPRESENTATION:
T: The total Iength was...? To draw the area models, consider
S: 25 length units. giving students the option of using
T:  With 1 square unit, we did not add on to the length. SRR R0, Wil elives G
concreteness of the squares that make
T:  We built the area one rectangle at a time by place up the area.
value. Each time after we divide, we have some area
remaining. After dividing the tens, we had 16 square
units remaining. (Point to the model and long
division.) After dividing the ones, we had 1
square unit remaining. (Point to the model and
long division.) Later, when we study fractions . Tacke "
more, we will be able to make a little more length 1. Soive 37 2using anarea model. ath S ——
from that area, but for now, we are just going to i s 132
leave it as 1 square unit of area remaining. E " ey ﬁ_j
(Optional: See the Student Debrief for a way of f‘::‘}”g"‘-ﬂ =1,
understanding the remainder as length.) =%
(ex 2D+ 1=37
T: Review with your partner how we solved this
problem step by step. A e S— P—
2 tens Sones 215 R\

Have students proceed through the balance of the
Problem Set, supported as necessary.

Problem Set (10 minutes)

Students should do their personal best to complete the
remainder of 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

\5 376
B m- ls&a-mr?mums :"_6.

@o=) + (i5:3) «
* 20 ¥5 |

= 2
3. Carolina solved 5‘5 % ;’2&.‘ ETE
1 4en S

\ % Bone
[ o [nfme

a. What division problem did she solve? 90+
b. Show how Carolina’s model can be represented using the distributive property.

Hord) + @)
= o +3
= 3

(1> 9+ =53

model.

RDW approach used for Application Problems.
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A STORY OF UNITS Lesson 21

Student Debrief (10 minutes)

Lesson Objective: Solve division problems with
remainders using the area model.

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

14en 6 ones | yen Gores

30 0
Invite students to review their solutions for the Problem 3 3‘?‘;{;.*.3
3

. . =3) + (18+3)
Set. They should check work by comparing answers with a . (","°3+ ‘

partner before going over answers as a class. Look for = ,
. . . . 6. 564 7. 58+4
misconceptions or misunderstandings that can be \en  “ones :

e ones
4o squre |16 | Yo Square et ¢ 2. unty
addressed in the Debrief. Guide studentsin a q qﬁrl%'éa_‘“‘“ﬂ

(Go=4) + (1b4)

el

)

. . B
conversation to debrief the Problem Set and process the il Al =
lesson. e T =
\ren %0 des por
. . . 50 uath
Any combination of the questions below may be used to 5.‘2,:';;%‘ 3“'*::‘.2‘3
lead the discussion. [ 5
—1q
=13 -\3
= Explain to your partner the connection between (13xB)+ \ = 6 '
the distributive property and the area model in 10, Sevety a of 6 students ach. How many groups o  studens are
P b|em 3 there? l‘liwemawn;du:;dllmbei-mupdﬁ? 12.R) a
ro . L 2 o Thece ace \2 Qroups o
) ¢ fiadgoesios €737 G Srudent® 1 Shudear
= Because we often have remainders when we Teorer (wsb) Y T ok ox e, groso
o e . . 10 ¥ 2 —_— o e
divide, we have to use the area model by building k=73 !

up from part to whole. What did the first
rectangle you drew in Problem 1 represent? The
next chunk of the rectangle?

= Each time we divide, what happens to the amount of area we still have left to divide?
=  Why don’t we have this complication of leftovers or remainders with multiplication?

= InProblem 4, we didn’t know if we were going to have a remainder in the ones place, so instead we
built up to the area working with one place value unit at a time. How might the problems with
remainders have been challenging if you started with the whole area, like in Lesson 20?

= (Optional.) Let’s look back at Problem 2, 76 + 3. What if we cut this remaining square unit into 3
equal parts with vertical lines? What is the length of one of these units? What if we stack them to
add more area? What is the total length of the new rectangle, including this tiny piece?

u.n‘.-‘

L]
2 tens Sencs 2, kend Sott.:l( 3

[ 1]
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A STORY OF UNITS Lesson 21 m

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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A STORY OF UNITS Lesson 21 Sprint m

A Number Correct:
Division with Remainders

1 8+2 Q= R= 23. 6+2 Q= R=___
2 9+2 Q= R= 24. 7+2 Q=_  R=___
3 4+4 Q= R= 25. 3+3 Q= R=___
4 5+4 Q= R= 26. 4+3 Q=__ R=___
5 7%5 Q= R= 27. 6+4 Q=_  R=___
6 8+5 Q= R= 28. 7+4 Q=___ R=_____
7 5+3 Q= R= 29. 6+6 Q=__ R=___
8 6+3 Q= R= 30. 7+6 Q=_  R=___
9 8+4 Q= R= 2. 4+2 Q=_  R=___
10. 9+4 Q= R= 32. 5:2 Q=_  R=___
11. 2+2 Q= R= 33. 9+3 Q=__ R=___
12. 3+2 Q= R= 34. 9+5 Q=_  R=___
13. 7+3 Q= R= 35. 7+7 Q=_  R=_____
14. 8+3 Q= R= 36. 9+9 Q=__ R=___
15. 9+3 Q= R= 37. 13+4 Q=_  R=___
16. 8+6 Q= R= 38. 18+5 Q=___ R=_____
17. 9+6 Q= R= 39. 21+6 Q= R=___
18. 5+5 Q= R= 40. 24 +7 Q= R=___
19. 6+5 Q-= R= 41. 29+8 Q= R=___
20. 8+8 Q= R= 42. 43+6 Q=___ R=_____
21. 9+8 Q= R= 43. 53+ 6 Q=_  R=___
22. 9+9 Q= R= 44, 82+9 Q= R=______
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A STORY OF UNITS Lesson 21 Sprint m

B Number Correct:
Improvement:

Division with Remainders

1 9+8 Q= R= 23. 4+2 Q=__ R=___
2 8+8 Q= R= 24. 5+2 Q=_  R=___
3 9+6 Q= R= 25. 8+4 Q=_  R=___
4 8+6 Q= R= 26. 9+4 Q=__ R=___
5 5+5 Q= R= 27. 9+3 Q=__  R=__
6 6+5 Q= R= 28. 8+3 Q=_ R=___
7 7+4 Q= R= 29. 9+5 Q=_  R=_____
8 6+4 Q= R= 30. 6+6 Q=___ R=_____
9 5+3 Q= R= 31. 7+6 Q= R=___
10. 6+3 Q= R= 32. 9:9 Q=___ R=____
11. 2+2 Q= R= 33. 7+7 Q=__ R=___
12. 3+2 Q= R= 34. 9+2 Q=_  R=___
13. 3+3 Q= R= 35. 8+2 Q=_  R=_____
14. 4+3 Q= R= 36. 37+8 Q=__ R=___
15. 8+7 Q= R= 37. 50+9 Q=_  R=___
16. 9+7 Q= R= 38. 17+6 Q=___ R=____
17. 4+4 Q= R= 39. 48 +7 Q=_  R=____
18. 5+4 Q= R= 40. 51+8 Q=__ R=_____
19. 6+2 Q= R= 41. 68+ 9 Q=__ R=___
20. 7+2 Q= R= 42. 53+ 6 Q=_  R=___
21. 8+5 Q= R= 43. 61+8 Q=_  R=___
22. 7+5 Q= R= 44, 70+9 Q=___ R=_____
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A STORY OF UNITS Lesson 21 Problem Set m

Name Date

1. Solve 37 + 2 using an area model. Use long division and the distributive property to record your work.

2. Solve 76 + 3 using an area model. Use long division and the distributive property to record your work.

3. Carolina solved the following division problem by drawing an area model.

4 l Ho 12 /I Sy

a.  What division problem did she solve?

b. Show how Carolina’s model can be represented using the distributive property.
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A STORY OF UNITS

Lesson 21 Problem Set m

Solve the following problems using the area model. Support the area model with long division or the

distributive property.

EUREKA Lesson 21:
MATH

4, 48+3 5. 493
6. 56+4 7. 58+4
8. 66=+5 9. 79+3
Solve division problems with remainders using the area model. 303

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org

G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 21 Problem Set m

10. Seventy-three students are divided into groups of 6 students each. How many groups of 6 students are
there? How many students will not be in a group of 6?
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A STORY OF UNITS

Name

Lesson 21 Exit Ticket m

Date

1. Kyle drew the following area model to find an unknown length. What division equation did he model?

2 Yo

12

1

e
ik

2. Solve 93 + 4 using the area model, long division, and the distributive property.
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A STORY OF UNITS Lesson 21 Homework m

Name Date

1. Solve 35+ 2 using an area model. Use long division and the distributive property to record your work.

2. Solve 79 + 3 using an area model. Use long division and the distributive property to record your work.

3. Paulina solved the following division problem by drawing an area model.

L cavart
Y uo 4o u,by -ﬂ'-’ts

a.  What division problem did she solve?

b. Show how Paulina’s model can be represented using the distributive property.
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A STORY OF UNITS Lesson 21 Homework m

Solve the following problems using the area model. Support the area model with long division or the
distributive property.

4, 42 +3 5. 43=+3
6. 52=+4 7. 54+4
8. 61=+5 9. 73+3
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A STORY OF UNITS Lesson 21 Homework m

10. Ninety-seven lunch trays were placed equally in 4 stacks. How many lunch trays were in each stack?
How many lunch trays will be left over?
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A STORY OF UNITS

GRADE

Topic F

Mathematics Curriculum

GRADE 4 e MODULE 3

Reasoning with Divisibility

Find all factor pairs for a whole number in the range 1-100. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number
in the range 1-100 is a multiple of a given one-digit number. Determine whether a
given whole number in the range 1-100 is prime or composite.

Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

4.0A.4
Focus Standard: 4.0A4
Instructional Days: 4
Coherence -Links from: G3-M1
G3-M3
-Links to: G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations
G5-M3 Addition and Subtraction of Fractions

In Topic F, armed with an understanding of remainders, students explore factors, multiples, and prime and
composite numbers within 100 (4.0A.4). Students gain valuable insights into patterns of divisibility as they
test for primes and find factors and multiples, at times using their new skill of dividing double-digit dividends.
This prepares them for Topic G’s work with dividends of up to four digits.

Lesson 22 has students find factor pairs for numbers
to 100 and then use their understanding of factors to
determine whether numbers are prime or composite.
In Lesson 23, students use division to examine
numbers to 100 for factors and make observations
about patterns they observe, for example, “When 2 is
a factor, the numbers are even.” Lesson 24 transitions
the work with factors into a study of multiples,
encouraging students to notice that the set of
multiples of a number is infinite while the set of
factors is finite.

In Lesson 25, the Sieve of Eratosthenes uses multiples
to enable students to identify and explore the
properties of prime and composite numbers to 100.

Topic F: Reasoning with Divisibility
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A STORY OF UNITS Topic F m

A Teaching Sequence Toward Mastery of Reasoning with Divisibility

Objective 1: Find factor pairs for numbers to 100, and use understanding of factors to define prime and
composite.
(Lesson 22)

Objective 2: Use division and the associative property to test for factors and observe patterns.
(Lesson 23)

Objective 3: Determine if a whole number is a multiple of another number.
(Lesson 24)

Objective 4: Explore properties of prime and composite numbers to 100 by using multiples.
(Lesson 25)

Topic F: Reasoning with Divisibility 310
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A STORY OF UNITS Lesson 22 m

Lesson 22

Objective: Find factor pairs for numbers to 100, and use understanding of
factors to define prime and composite.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Divide Using the Area Model 4.NBT.6 (4 minutes)
= Find the Unknown Factor 4.0A.4 (5 minutes)
= Mental Multiplication 4.NBT.5 (3 minutes)

Divide Using the Area Model (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews content from Lesson 20. 2 60 8
T: (Project an area model that shows 68 + 2.) Write a @
division expression for this area model.
S: (Write 68 + 2.)
T: Label the length of each rectangle in the area model. @ g
S:  (Write 30 above the 60 and 4 above the 8.) QoD% 2) 4 (9 > ?.5
T: Solve using the standard algorithm or the distributive
property with a number bond. = 3°‘+ v 4
=3

Continue with the following possible sequence: 96 + 3,72 +3,and 72 + 4.

Find the Unknown Factor (5 minutes)

Note: This fluency activity prepares students for the Concept Development.

Repeat the process from Lesson 20for3x __ =9,4x__=16,5x___ =45,6x___ =42,7x___ =56,
9x _ =72,6x___ =54,7x___ =63,and9x___ =54,
EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 311
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A STORY OF UNITS Lesson 22 m

Mental Multiplication (3 minutes)

Note: This fluency activity reviews content taught earlier in the module.

Repeat the process from Lesson 20 with the following possible sequence: 4 x 2, 4 x 20, 2 x 40, 20 x 40, 3 x 3,
3x30,30x30,3x4,3x40,and 30 x 40.

Application Problem (5 minutes)

8 x =96. Find the unknown side length, or factor. Use an area model to solve the problem.

wnln owa erad-w e\

Note: This Application Problem applies the Topic E skill of dividing a two-digit dividend using an area model
and serves as a lead-in to this lesson’s Concept Development by using area models to illustrate the concept of
factor pairs.

Concept Development (33 minutes) NOTES O

MULTIPLE MEANS

Materials: (S) Personal white board OF ACTION AND

Problem 1: Identify the factors and product represented in an EXPRESSION:

array. Provide or guide students to make a
table to find and organize the factor

Display a 1 x 8 array and a 2 x 4 array. pairs of 8 and 18. Challenge students

working above grade level to identify
and present a method to their peers of
finding factor pairs. Assist students

T: Tell your partner the multiplication sentences that are
represented by these arrays.

S: 1x8=8and2x4=8. working below grade level or those
Yes, both arrays show a product of 8. The factors 1 who need further concrete
and 8 and the factors 2 and 4 are multiplied to give a understanding of factor pairs to use
product of 8. tiles, creating arrays to find all of the

factors of a given number.
T: 1,2,4,and 8 are all factors of 8. &

o0 0 o
oo o o00o0o 0 oo o
/I ,.-_/g B E\ 2x4:8
factors product ’,
factors product
EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 312
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A STORY OF UNITS Lesson 22

Display arrays for 1 x 18 and 2 x 9.

v

S 9 4

o v v

abucnobonboﬁannﬁao

What product is represented in both arrays? | »18=18

18.

Record the multiplication sentences for each array. g: ; 2 3:2:2
1x18=18and 2 x9 =18. IxT=19
Circle the factors. Write the factors of 18 that are

represented in order from least to greatest. cecooo
(Write 1, 2,9, 18.) 00l%%2
With your partner, draw an array to represent Fxb:\E

another pair of factors with the product of 18.
(Pause while students work.) What new factors of | 7 3 [, A, \8
) S rot

18 did you find? w
3and6. w
Revise your list of factors of 18.

1,2,3,6,9,and 18.

How can we make sure we found all of the factors
of 187

| can use my multiplication chart. = | can think
through my multiplication facts. = But what if
the number is really big, like 92? | don’t know all
the factors of 92. = | could draw arrays to find all
the factors, making rows of 3, then 4, then 5, and
all the way to 92. - That will take a long time.

Look at the list of factors for 18. Draw an arrow from 1 to 18. These are factor pairs because
1 x 18 = 18. With your partner, draw the rest of the arrows to connect the factor pairs.

(Draw as pictured to the right above.)

Notice that 3 and 6 are the middle pairs. We’ve checked everything up to 3, and the counting
numbers between 3 and 6 are not factors of 18, so we found all the pairs. Try that with the factors
of 8.

Problem 2: Identify factors to define prime and composite numbers.

Display the number sentence 2 x 8 = 16.

T:  What are the factors?

S: 2and8.

T:  What other multiplication sentences can you write using different factors that will give us the same
product?

S: 1x16=16. 4x4=16.
So, what are all of the factors of 16?

S: 1,2,4,8,and 16.

EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 313
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A STORY OF UNITS

Display the equation 1 x 7 = 7.
T:

S:
T:
S

A

AN B

EUREKA
MATH

How do you know those are all of the factors of
16?

| listed them in order. When | got to 8, | noticed

| already had its factor pair. Two times 8 is 16, so
| didn’t have to go any further. = | stopped at 8,
too, because it was half of 16. There isn’t a

Lesson 22

[2,4,8, and It are
all Hhe fachrs of .
T dovid have b frstfr
nmbﬁs cjr!a.'l'er Hon &

A I A

becauwse s hllﬁwﬂ_
Ixe=lle 2x%=1l 4*-‘!=th
There 15t a fache behoeon [02°

factor between 1 and 2, so | guess we never need
to go beyond the halfway point.

What are the factors in this equation?

1,2, 4. 8,1
land?7.

¢
Find another factor pair for 7. \L_jj

7 x 1? = Those are the same factors. = If we drew arrays to represent factors of 7, the array for
1x7and 7 x 1 would look the same. = | can’t find another pair. = There can’t be another pair.
2,3,4,5, and 6 don’t work.

| hear you saying that 1 and 7 are the only factors. Talk to your partner. How is that different from
the factors of 8, 10, 16, and 187

There are more factor pairs for 8, 10, 16, and 18 than there are for 7. = Seven has only one pair of
factors, but the other numbers we looked at had more than one pair.

That’s right! Now think about the number 5. Name a pair of factors that will give us a product of 5.
1and>5.
Are there any other factor pairs?

Nope. One times 5 makes 5 just like 1 times 7 is seven. = They both only have only one set of
factors.

Numbers like 5 and 7 that have exactly two factors, 1 and the number itself, are called prime
numbers.

With your partner, list at least two more prime numbers. (Allow time for students to discover and
list. Review their findings for numbers such as 11, 13, and 17.)

(Refer to list just created.) If these are prime numbers, can you name a number that is not prime?
(Responses will vary.)

Yes! The numbers you mentioned have at least one factor other than 1 and the number itself.
They are called composite numbers.

Let’s use 6 as an example. Does 6 have more than two factors?

Yes! One and 6 are factors, but 2 and 3 are also factors.

So, what can we say about the number 6?

It is composite. It has more than two arrays to represent it. It has more than two factors.

Find factor pairs for numbers to 100, and use understanding of factors 314
to define prime and composite.
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A STORY OF UNITS

Lesson 22 m

Problem 3: Identify factors of numbers and determine if they are prime or composite.

Display the numbers 23, 35, and 48.

T: Let’s use a table to record the factor pairs for 35. Say the first

. ]

factor pair. Facter Pairs for 25
Guide students to complete the table as a class, using their multiplication T 35
facts. |

L —
Is 35 a prime or composite number? Why?
S:  Composite, because it has more than one factor pair. I 5 7
With your partner, use a table to list factors of 23 and 48 and tell if

each one is prime or composite.

Allow three minutes for students to work.

T: Are any of these numbers prime numbers? How do you know?

S:  Twenty-three is prime because we thought about all the possible factors, other than one, up to 11
and none worked.

Why can we stop at the number 11?

S: Eleven is the closest whole number to half of 23. Once | get halfway, | have found all of the factor
pairs. After that, they just keep repeating.

Why is 48 composite?
S:  There are more than two factors. = It has 6 and 8 as factors. = It also has 4 and 12. = | found
10 factors! It sure isn’t prime!

Problem Set (10 minutes)

NOTES ON

Students should do their personal best to complete the Problem MULTIPLE MEANS

Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which

OF ACTION AND
EXPRESSION:

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
MATH

Provide concrete manipulatives for
students to explore arrays as they
classify each number in Problem 1 of
the Problem Set as prime or
composite. Numbers that can be
arranged in more than one array
pattern are composite.

Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 315
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Find factor pairs for numbers to 100, and use
understanding of factors to define prime and composite.

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.

Compare the factors in Problem 1(e) and 1(l).
Twenty-four is double 12. What do you notice about
their factors? Compare the factors in Problem 1(d) and
1(i). Eighteenis double 9. What do you notice about

their factors?

Lesson 22

NOTES ON
PRIME NUMBERS:

Since 0 times any number is 0, it
behaves differently than other
numbers. Because of this difference,
0 is not classified as prime or
composite.

Many students might reason that 1
should be prime since its only factors
are 1 and itself. In fact, their logic is
sound, and throughout history, many
mathematicians would have agreed!
However, choosing to define 1 as
neither prime nor composite leads to
simpler statements of theorems
regarding the structure of the number
system. This choice has become
universally accepted in more recent
times.

In Problem 1, what numbers have an odd number
of factors? Why is that so?

Are all prime numbers odd? Explain what you
would tell Bryan in Problem 3.

Explain your answer to Problem 3(b). Are all
even numbers composite? How many even
numbers are not composite?

We talked a lot about the number 1 today as
being a factor of other numbers, but we have not
classified it as prime or composite. Can 1 be
composite? (No.) It turns out that it’s not
considered prime either!

rame _ ok

Date
1. Record giv d. list in order from least to
greatest. Classify each as prime (P) or composite (C). The first problem is done for you.
Multiplication Sentences Factors PorC
a |4 The factors of 4 are: c
1x4=4 2x2=4 1,2,4
b6 \¥6=0 ‘The factors of 6 are:
2x3=06 “W2,3,6 (&
<7 \x7=7 The factors of 7 are:
\7 s
d[9 1x9:9 The factors of 9 are:
3x3=9 1,39 c
e |12 IxT=\v ‘The factors of 12 are:
X 6=\
b 1,2,3.4,6 1\ <
f|13 The factors of 13 are:
3=
IWES P
8|15 |x|5=215 ‘The factors of 15 are:
3% 5215 13,5,15 <
h.[16 % {6=1b ‘The factors of 16 are:
x 8210
’:txgﬂﬁ b2.43,1 <
(18 1x1821g The factors of 18 are:
1;;1-_\\?3 ,2,3,6,9\8 C
1 \%iq=19 The factors of 19 are:
L\9 e
k|21 1x21=2] The factors of 21 are:
Ix7=21 1,3,7,21 <
I [24 v™2Y=24 Yxe=24 The factors of 24 are:
2 ';-;;: 1,2,3 4,6,8,12,24 (&

Lesson 22:
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to define prime and composite.
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A STORY OF 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.

2. Find all factors for i lassify as pri composite. Explain your classification

of each as prime or composite.

[T TFactorPairsfor 25 Factor Pairs for 28 [ FactorPairsfor29
\ 75 ) 28 . 29
5 5 2 14
4 e
L e ] =
Composite Composite Prime

2 fachovs only Z facters,
rvore than 2 Gactors Wore Hhan 2 fac )US;( L)

3. Bryan says all prime numbers are odd numbers.
a. Listall of the prime numbers less than 20 in numerical order.

Z, 3/51 7, 1, 16» H: 14

b. Use your fist to show that Bryan'’s claim is false.
Bran’s claim is false because 2 is a privee number
butit is an even number.

4. Sheila has 28 sti divid ng 3 friends. ill be no leftovers. Use what
you know about factor pairs to explain if Sheila is correct.

Sheila 15 eorreck. 3 is ot a fache of 28, 35 o

fache of 27, 0 gack Fiend covld veceive 9q stickers

b, and thert wdd be one shicker |eht over.
3x9=10  274(=28

eac

EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors
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A STORY OF UNITS Lesson 22 Problem Set m

Name Date

1. Record the factors of the given numbers as multiplication sentences and as a list in order from least to
greatest. Classify each as prime (P) or composite (C). The first problem is done for you.

Multiplication Sentences Factors PorC
a. | 4 The factors of 4 are: C
1x4=4 2x2=4 1,2,4

b. |6 The factors of 6 are:

c. |7 The factors of 7 are:

d. |9 The factors of 9 are:

e. | 12 The factors of 12 are:

f. | 13 The factors of 13 are:

g. | 15 The factors of 15 are:

h. | 16 The factors of 16 are:

i. | 18 The factors of 18 are:

j. | 19 The factors of 19 are:

k. | 21 The factors of 21 are:

l. |24 The factors of 24 are:

EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 318
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A STORY OF UNITS

Lesson 22 Problem Set m

2. Find all factors for the following numbers, and classify each number as prime or composite. Explain your
classification of each as prime or composite.

Factor Pairs for 25

Factor Pairs for 28

Factor Pairs for 29

3. Bryan says all prime numbers are odd numbers.

a. List all of the prime numbers less than 20 in numerical order.

b. Use your list to show that Bryan’s claim is false.

4. Sheila has 28 stickers to divide evenly among 3 friends. She thinks there will be no leftovers. Use what
you know about factor pairs to explain if Sheila is correct.

EUREKA Lesson 22:

MATH

Find factor pairs for numbers to 100, and use understanding of factors 319
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A STORY OF UNITS Lesson 22 Exit Ticket m

Name Date

Record the factors of the given numbers as multiplication sentences and as a list in order from least to
greatest. Classify each as prime (P) or composite (C).

Prime (P)
Multiplication Sentences Factors or
Composite (C)
a. | 9 The factors of 9 are:
b. | 12 The factors of 12 are:
c. | 19 The factors of 19 are:
EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 320
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A STORY OF UNITS Lesson 22 Homework m

Name Date

1. Record the factors of the given numbers as multiplication sentences and as a list in order from least to
greatest. Classify each as prime (P) or composite (C). The first problem is done for you.

Multiplication Sentences Factors PorC
a. | 8 The factors of 8 are: C
1x4=8 2x4=8 1,2,4,8
b. | 10 The factors of 10 are:
c. |11 The factors of 11 are:
d. | 14 The factors of 14 are:
e. | 17 The factors of 17 are:
f. |20 The factors of 20 are:
g. | 22 The factors of 22 are:
h. | 23 The factors of 23 are:
i. |25 The factors of 25 are:
j. | 26 The factors of 26 are:
k. | 27 The factors of 27 are:
l. |28 The factors of 28 are:
EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 321
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A STORY OF UNITS Lesson 22 Homework m

2. Find all factors for the following numbers, and classify each number as prime or composite. Explain your
classification of each as prime or composite.

Factor Pairs for 19 Factor Pairs for 21 Factor Pairs for 24

3. Bryan says that only even numbers are composite.

a. List all of the odd numbers less than 20 in numerical order.

b. Use your list to show that Bryan’s claim is false.

4. Julie has 27 grapes to divide evenly among 3 friends. She thinks there will be no leftovers. Use what you
know about factor pairs to explain whether or not Julie is correct.

EUREKA Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors 322
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A STORY OF UNITS Lesson 23 m

Lesson 23

Objective: Use division and the associative property to test for factors and
observe patterns.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Use Arrays to Find Factors 4.0A.4 (6 minutes)
= Multiply Two Factors 4.NBT.5 (4 minutes)

= Prime or Composite? 4.0A.4 (2 minutes)

Use Arrays to Find Factors (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 22’s content. To challenge students, have them construct the
arrays instead of having them projected.

T:

S:

S

T
S:
T

(Project a 1 x 8 array.) What is the width of the array?
1 unit.

(Write 1.) What's the length of the array? g
8 units.

(Write 8.) Write the multiplication sentence. 1
(Write 1 x8=38.)

Repeat process for a 2 x 4 array.

T:
S:

List the factors of 8.
(Write factors of 8: 1, 2, 4, 8.)

Continue with following possible sequence: factors of 12, factors of 16, and factors of 18.

EUREKA Lesson 23: Use division and the associative property to test for factors and 323

™ bserve patterns.
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A STORY OF UNITS Lesson 23

Multiply Two Factors (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the Concept Development from Lessons 9, 10, and 22.
T: (Write174x2=____.) Onyour personal white board, solve the multiplication sentence using the
standard algorithm.
What are 4 factors of 348 you know right away?
1 and 348, 2 and 174.

Repeat the process using the following possible sequence: 348 x 2, 696 x 2, and 1,392 x 2. Students may
realize that if 348 is a factor of 696, then 174 is, too!

Prime or Composite? (2 minutes)
Materials: (S) Personal white board NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Allow English language learners and
others more time to compose their

Note: This fluency activity reviews Lesson 22’s Concept
Development.

T: (Write 7.) Isit prime or composite?

S:  Prime. written response. Alternatively, have
T:  Write the factor pair of 7. students discuss their reasoning with a
. partner.
S: (Writeland7.)
. ) . . Challenge students working above
T: (Write 12.) Is it prime or composite? grade level to identify the prime and
S: Composite. composite numbers in the seventies
T: Write the factor pairs of 12. angsmpt,:es' A TIE G
noticer
S: (Writeland 12,2 and 6,3 and 4.)
Repeat the process for the following possible sequence: 15, 17, and 21.
Application Problem (5 minutes)
Sasha sa!ys that every number.ln the twenties is a » o 22 @ 24 25 26 27 2%
composite number because 2 is even. Amanda § bV b= bV o4 v 4 o
says there are two prime numbers in the 2¢lo 3] <l 073 3x8 5% kI3 FA w7 k29

twenties. Who is correct? How do you know?
Amanda (5 Orieck, Sasha s only looking at fhe fers. Yoo have

Note: This Application Problem bridges Lesson bp Hnk cbort Hhe whole numbers value, er-ju?s; one oF it

22’s work with using division to determine prime - dusits. | coold Hink of fuchr pairs that weredt 1 and +he

and composite numbers to this lesson’s objective g ethe 22, and 29, So these
s, exept on )

of using division patterns to determine factors of number fir the

numbers ave prime  numbers.
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A STORY OF UNITS Lesson 23

Concept Development (33 minutes)

Materials: (S) Personal white board

Problem 1: Use division to find factors of larger numbers.

T: Find the unknown factor: 28 =7x .

S: 4.

T: How did you find the unknown factor?

S: I know my fours facts. = | divided 28 by 7.

T: Is 10 a factor of 28?

S:  No.

T: How do you know?

S:  Two times 10 s 20, and 3 times 10 is 30. = If you divide 28 by 10, you get a remainder.

T: How can | find out if 3 is a factor of 54?

S:  We can divide 54 by 3. .

T: Whatif | get a remainder? i % 2—— /

S: Ifthereis a remainder, then 3 isn’t a factor. = As long 2, R 5d
as there’s no remainder, you can write 54 as 3 times a 5@ - I,l
whole number. = Yeabh, it’s 3 times the quotient. = 3 e

Allow time for students to divide with their partner. if“} - “ j

S:  Fifty-four can be divided by 3 evenly. = Three is a - 2 Lf
factor of 54 because there is no remainder. ""'6' O

T: How can we determine if 2 is a factor of 54?

S:  We can divide like we did for 3. = Two is an even number, so it goes evenly into 54. = Twois a
factor of every even number and 54 is even, so 2 has to be one of its factors.

T: Use division to find out if 3 is a factor of 78, if 4 is a factor of 94, and if 3 is a factor of 87.

Quickly debrief the questions to ascertain that 3 is a factor of 78 and 87, but 4 is not a factor of 94.

Problem 2: Use the associative property to find additional factors of larger numbers.

T: Talk to your partner. Is it necessary to divide to figure out if 5 is a factor of 54?

S:  Fifty-four can’t be divided by 5 exactly. There is a remainder. = When you count by fives, each
number ends with 5 or 0. Fifty-four does not end with 0 or 5. Five isn’t a factor of 54.

T: We divided to determine if 3 was a factor of 54, but for 2 and 5 we don’t need to divide. Explain to
your partner why not.

S:  The even numbers all have 2 for a factor. = If the digit in the ones place is odd, the number doesn’t
have 2 as a factor. = Numbers with 5 as a factor have 0 or 5 as a digit in the ones place. 2 We can
use patterns for 2 and 5.

T: How can we know if 6 a factor of 54?

S:  Six times 9 equals 54.
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A STORY OF UNITS Lesson 23

©w A

S:
T:
S:

e e A

Earlier we saw that 2 and 3 are both factors of 54. Talk to your partner. Is this number sentence
true?

(Write 54 =6x9=(2x3)x9.) 5= {(xq
(Share ideas.) . (,_ < 5) x q
Let’s write it vertically so that it is very easy to see how the factor 6 is

related to 2 times 3. = 2x (3 qu
(Write the problem as modeled to the right.) Now let’s move the

parentheses so that 3 associates with 9 rather than 2. Three times 9 is? = 2% 2T
27. = By

Find the product of 2 and 27. (Pause.) Is it true that 2 times 27 equals 54°?

Yes!

We used the associative property to show that both 2 and 3 are factors of 54.
Let’s test this method to see if it works with a number other than 54. Forty-two is 6 times...?

7.
, -~ . 42 = L %7
Let’s use the associative property to see if 2 and 3 are also factors of
42. :@xéx?
(Write 42 = 6 x 7.) How will we rewrite 6? (3 5
=
2 %3, L X(3%7
(Beneath 6 x 7, write = (2 x 3) x 7.) Let’s now move the parentheses = L% 4Ll
to first multiply 3 times 7, to associate 3 with 7 rather than 2. 3 times
7is? = 442
21.
Find the product of 2 and 21. (Pause.) Is it true that 2 times 21 equals 42?
Yes!

Record the thought process as shown to the right. Have students use the associative property to prove that
since 6 is a factor of 60, both 2 and 3 are also factors.

Problem 3: Use division or the associative property to find factors of larger T2 = 6 x12
numbers. = (z x 3) x 12
T: Multiply 6 times 12. (Pause.) The answer is...? = 2 x(z x \7.)
T: Using either division or the associative property, work with your - g2
partner to prove that since 6 is a factor of 72, 2 and 3 are also
factors. 213
S:  Seventy-two is even, so 2 is a factor. | can use long division to find 3)72
- . . . L 24
72 divided by 3 is 24, so 3 is a factor. = | wrote 72 equals 6 times e %3
12 as 72 equals 2 times 3 times 12. Using the associative property 12 =1
works. | know 2 and 3 are factors of 72 because 6 is a factor of 72. -2
o
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A STORY OF UNITS

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 division and the associative
property to test for factors and observe patterns.

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.

=  How did answering Problem 1, Part (a) help you
answer Problem 1, Part (b)? Was it necessary to
divide?

=  What relationship do you notice between
Problem 1, Parts (a), (c), and (e)? What about
between Problem 1, Parts (d), (f), and (h)?

= Discuss with your partner what is similar and
what is different about Problem 1, Parts (a), (c),

Lesson 23

Name T&(_\( Date,

1. Explain your thinking or use division to answer the following.

a. Is2afactor of 847 b. Is2afactor of 837

- %4 15 an even 0. 33 35 ano0dd
Number. 2 15 a fackor | number. 2 T nora
of exery even numiee. [ Lacker of 0dd nuweoers

c. Is3afactor of 847 2 d. Is2afactor of 927
@ o [ie e onenn
= Aunoec,
24
-24
o

e. Is6afactor of 847 f. Isdafactorof 927
2.3

yes- c_r%ﬁ ¥ 4

—_——

24 12
24 =2
o =)

8 IsSafactorof 847 h. Is 8 a factor of 92

0. 34 does nothave | 0. 3 [qy
& 5o O e oves 23

. O nusoers e 0
5 a3 a factor have =
lm 5e O n ¥he ones

2. Usethe assoclative property to find more factors of 24 and 36.
a 24=12 x 2 b 36=_1 x 4

=4 x3x2 =D x x4
=Hx @x2 =3 x 3x4)
=Y x5 =3 x1n
24 .36

3. In class, we used the assoclative property to show that when 6 Is a factor, then 2 and 3 are factors,
because §=2x 3. Use the fact that 8 = 4 x 2 to show that 2 and 4 are factors of 56, 72, and 80.

56=8x7 72=8x9 80=8x10
D x7 @xyx 9 = Gx2)x 1o
=4z x) = YxQxa) = 4 x@xio)
= Yqyly = 4x\g =4 %20
=56 =72 =80
'S he Is true. Explain why using words, pictures, or

numbers.
If 2 number has 2 and 4 as factors, then it has 8 as a factor.
1fa number has 8 as a factor, then both 2 and 4 are factors.

i, nusiosc Yok
and (e) and Problem 1, Parts (d), (f), and (h). z_; o, s_ﬁ%ﬁq e
=  What's the difference between the statements in = = e e cr &AN“;‘:‘:‘%
Problem 4? Why is one false and the other true? X428 yyyeng 2 and 4 insread
Swee ¥ 2% Y.
*  When we divided 72 by 3, we saw that there was 23 has 2and 4 a3 Sockors buk nok 3. 5““’;‘;‘;%
no remainder. Another way to say thatis “72 is (@)= 40
divisible by 3.” Is 24 divisible by 3? Is 25 divisible
by 3?
Lesson 23: Use division and the associative property to test for factors and 327
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A STORY OF UNITS Lesson 23

=  We can use number patterns to determine if 2 and 5 are factors of other numbers. What other
numbers do you think have patterns? Do you see a pattern for determining which numbers 3 is a
factor of? Can you describe one?

= |f 8is afactor of 96, what other numbers must also be factors of 96? How can we use the
associative property to prove this?

=  Once someone tried to tell me that the two statements in Problem 4 say the same thing. How would
you explain that the two statements are 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.
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A STORY OF UNITS Lesson 23 Problem Set m

Name Date

1. Explain your thinking or use division to answer the following.

a. |Is2 afactor of 84? b. Is 2 afactor of 837
c. Is3afactor of 84? d. Is2 afactor of 92?
e. Is6 afactor of 84? f. Is4 afactor of 927
g. Is5afactor of 84? h. Is 8 afactor of 927
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A STORY OF UNITS Lesson 23 Problem Set m

2. Use the associative property to find more factors of 24 and 36.

a. 24=12 x 2 b. 36=__ x 4
=(___ x 3) x 2 =(___ x 3)x4
=__ x (3 x2) =___ x (3x4)
= x 6 = x 12

3. Inclass, we used the associative property to show that when 6 is a factor, then 2 and 3 are factors,
because 6 =2 x 3. Use the fact that 8 =4 x 2 to show that 2 and 4 are factors of 56, 72, and 80.

56=8x7 72=8x9 80=8x10

4. The first statement is false. The second statement is true. Explain why, using words, pictures, or

numbers.
If a number has 2 and 4 as factors, then it has 8 as a factor.
If a number has 8 as a factor, then both 2 and 4 are factors.
EUREKA Lesson 23: Use division and the associative property to test for factors and 330
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A STORY OF UNITS Lesson 23 Exit Ticket m

Name Date

1. Explain your thinking or use division to answer the following.

a. Is 2 afactorof 34? b. Is 3 afactor of 34?

c. Is4afactorof 72? d. Is 3 afactorof 72?

2. Use the associative property to explain why the following statement is true.
Any number that has 9 as a factor also has 3 as a factor.

EUREKA Lesson 23: Use division and the associative property to test for factors and 331
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A STORY OF UNITS Lesson 23 Homework m

Name Date

1. Explain your thinking or use division to answer the following.

a. |Is2afactorof 72? b. Is 2 afactor of 73?
c. Is3afactorof 72? d. Is 2 afactor of 60?
e. Is6afactorof 72? f. Is4 afactor of 607?
g. Is5afactor of 72? h. Is 8 afactor of 607?
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A STORY OF UNITS Lesson 23 Homework m

2. Use the associative property to find more factors of 12 and 30.

a. 12=6 x 2 b. 30=__ x 5
=(__ x 2) x 2 =(__ x 3)x5
= x (2 x 2) = x (3x05)
= X = x 15

3. Inclass, we used the associative property to show that when 6 is a factor, then 2 and 3 are factors,
because 6 = 2 x 3. Use the fact that 10 = 5 x 2 to show that 2 and 5 are factors of 70, 80, and 90.

70=10x%x7 80=10x%x8 90=10x%x9

4. The first statement is false. The second statement is true. Explain why, using words, pictures, or

numbers.
If a number has 2 and 6 as factors, then it has 12 as a factor.
If a number has 12 as a factor, then both 2 and 6 are factors.
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A STORY OF UNITS Lesson 24 m

Lesson 24

Objective: Determine if a whole number is a multiple of another number.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 4.0A.1 (5 minutes)
= Prime or Composite? 4.0A.4 (2 minutes)
= Test for Factors 4.0A.5 (5 minutes)

Group Counting (5 minutes)

Note: Group counting reviews factors and patterns that students use during the Concept Development.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Twos to 20
=  Threesto 30
=  Foursto 40
=  Fivesto 50

=  Sixesto 60

= Tensto 100

Prime or Composite? (2 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 22’s Concept Development.

Repeat the process from Lesson 23 for the following possible sequence: 5, 15, 12, 19, and 24.

EUREKA Lesson 24: Determine if a whole number is a multiple of another number. 334
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A STORY OF UNITS Lesson 24

Test for Factors (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 23’s content.

(Project 30, 45, 48, and 56.) On your personal white board, write the number that has 10 as a factor.
(Write 30.)

Write the division equations that prove both 5 and 2 are factors of 30.
(Write30+5=6and30+2=15))

Write the numbers that have 6 as a factor.

(Write 30 and 48.)

Prove that both 3 and 2 are factors of 30 and 48, using the associative property.
(Write30+3=10,30+2=15,48+3=16,and 48 + 2 =24.)

Write the numbers that have 8 as a factor.

(Write 48 and 56.)

Prove that both 4 and 2 are factors of 48 and 56, using the associative property.

v 40 40 49 49 A

Application Problem (5 minutes)

8 cm x 12 cm = 96 square centimeters. Imagine a rectangle with an area of 96 square centimeters and a side
length of 4 centimeters. What is the length of its unknown side? How will it look when compared to the
8 centimeter by 12 centimeter rectangle? Draw and label both rectangles.

74 The lmquh o Hhe unbaoon sideis 24 centimetess.
456”’ The & by 24 vectangle is Z fimes 45 g and half a5 wide as the § by |1 redmﬂle.
¢

1 b
~ib Lem ¢ qbsq,.
— Hgm 45"1,""‘4\ =

Note: This Application Problem relates finding factors (Lessons 22 and 23) to

multiples (Lesson 24). Consider leading students to visualize the columns of 4 or c = B x12
8 square centimeters. When counting by the number of squares in those columns, . @ X 1) %12
will the count arrive exactly at 96? When counting by the number of squares in one

‘t%@.xtz)
W ¥ 14

9t

row, 24 or 12, will the count also arrive exactly at 96? (Consider using graph paper
to demonstrate for those students who would benefit from pictorial representation.)

u

Also consider showing students how the associative property beautifully illustrates
how as the 8 is split in two, the 12 doubles (pictured to the right).
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A STORY OF UNITS Lesson 24

Concept Development (33 minutes)

Materials: (S) Personal white board, crayons

Problem 1: Determine the meaning of the word multiple.

T: Turn to your partner and count by fours, taking turns with each new number. So, for example, you
start by saying 0, your partner says 4, then you say 8. You have one minute. Ready? Begin.

S:  (Skip-count with partners for one minute.)

T: Stop. What number did you count up to?

. o & fb, 24,32 /4 2, 20, L& 3¢

S:  (Responses will vary.) P /

' Good! Tel " dced Yo 48,56, &4, 72 | [44 S2, o, bE, 7

: ood! Tell me sor.’ne mgs?/ou noticed. 3‘0,‘39, qs, 104, 112 94, 2., /00, 108, I1g,

S:  We started by.saylng the 4 times table, I20, 128 136, ... i24, 132,140, , ,
then kept adding on 4. - There was a U
pattern with how the numbers ended.

- When we got to 100, the counting
started over again. Just like we started
with 0, 4, 8, 12, after 100 it was 104, 108,
112, and so on.

T: Those are nice observations. Let’s try that again, beginning where you left off. This time, as you
count, think about what patterns there are. Ready? Begin.

S: (Skip-count with their partners for another minute.)

T:  When we skip-count by a whole number, the numbers that we say are called multiples.

T: Talk to your partner about what you noticed.

S:  All of the multiples of 4 were even numbers. = No matter how high we counted, we kept adding on
4 more. - The digit in the ones place of every number followed its own pattern. It went 0, 4, 8, 2,
6, over and over again.

Excellent discoveries! This pattern in the ones place continues forever! Why?

S:  Because it is always 4 more. > If that’s what has been happening, then the same things will keep
happening. = It worked up to 1 hundred, and the ones and tens place will continue with the same
pattern, so it will even work in the two hundreds and three hundreds. = Four times 25 is 100, so
then in every hundred it repeats, so it just keeps going in a cycle!

How is a multiple different from a factor?

S:  When we found the factors of a number, we listed them and then we were done. With multiples,
we could keep going forever and ever!
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A STORY OF UNITS

Lesson 24

Problem 2: Determine if one number is a multiple of another number, and list multiples of given numbers.

T:

Why is 24 a multiple of 4?

When we count by fours we get to 24. = 4 times 6 is 24. - Four is a factor of 24.

Is 24 a multiple of 5?

No, because we can’t skip-count by five to 24. >
No, because 24 divided by 5 has a remainder. -
No, because 5 is a not a factor of 24.
What about 8? Is 24 a multiple of 8?

Yes! Eight times 3 is 24. = Well, 8 is a factor of

24, so 24 must be a multiple of 8.

We know 96 is a multiple of 4 from our Application
Problem, since 4 times 24 is 96. What did we do to
figure that out?

| used long division. = | used the associative
property.

Yes, because for some it is beyond mental math.

How can we find out if 96 is a multiple of 3?

We can divide to see if 96 is divisible by 3. &> We
might use the associative property since we know that
8 times 12 and 4 times 24 are 96 from the Application
Problem.

Try that.

Allow time for students to divide or use the associative
property.

T:

EUREKA

o A4 490 40 490 49 A

What did you discover?

There was no remainder, so 3 is a factor of 96.
That makes 96 a multiple of 3.

What is the factor pair of 3?

32.

If you count by 32 three times, will you get to 967?
Yes.

Is 96 a multiple of both 3 and 32?

Yes!

List the first five multiples of 3.

(Write 3,6, 9, 12, 15.)

What number did you begin with?

3.

But isn’t 0 a multiple of 3? Should we start with 0 first?
No. It's less. = But 0 times 3 is 0, so maybe.

Lesson 24:

MATH

39
35‘?(9
-9
YA
hLE
o
1~ % 8 9L = 24 x 4
:C?,x%xg“ =(%x%)x4—
3 x(1x8) - 3 ole )
< 39, = 3 ¥X32
* - 86

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Students who struggle with the
difference between a factor and a
multiple might benefit from creating a
three-column chart that lists numbers
in the first column, factors in the
second, and then multiples in the third,
always followed by an ellipsis to
remember the infinite number of
multiples of any number. Students can
refer to this visual representation as
they complete the lesson and as they
think about how factors and multiples
are related.

# | factors | mudfiples
41 L,24 (43,2,%...
a ] 1L,39 |9,'%,27,%..,
12 | LL34bI12,24,30, 8. .
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A STORY OF UNITS

Lesson 24

Since zero times any number is zero, zero is a multiple of every number, so we could consider it the
first multiple of every number. However, when we skip-count, we usually start with the number
we’re counting by. So, we usually think of the number itself, in this case 3, as the first multiple,
instead of 0. That way, the first multiple is 1 x 3, the second is 2 x 3, and so on.

(Optional) Problem 3: Use the associative property to see that any multiple of 6 is also a multiple of 3 and 2.

e e I 4

T:

Shout out a multiple of 6.
12. - 30. = 60. = 24. - 600.
Is any multiple of 6 also a multiple of 2 and 3?

Let’s use the associative property (and commutative property) to find out. (Write the following.)

60=10x6

=10x(2x3)

=(10x2)x3=20x3
Yes, 60 is a multiple of 3. If we count by 3 twenty
times, we get to 60.

=(10x3)x2=30x%x2
Yes, 60 is a multiple of 2. If we count by 2 thirty times,
we get to 60.

Let’s use a letter to represent the number of sixes to
see if this is true for all sixes. (Write the following
three equations on the board.)

nx6=nx(2x3)
nx6=(nx2)x3
nx6=(nx3)x2
Discuss with your partner why these equations are

true. You might try plugging in 4 or 5 as the number of
sixes, n, to help you understand.

Wow! These equations are true. It’s just that it takes
twice as many threes to get to the multiple as sixes.
- Yeah, it’s double the number of multiples of six,

2 xn. 2 And it’s three times as many twos to get
there! It's because twos are smaller units so it takes
more.

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

When using the associative property,
consider bringing the word to life by
asking three students to stand at the
front of the class in a line. Ask the
person in the middle to associate with
the person on the right. Ask them to
associate with the person on their left.
Ask those on the ends to associate.

= What changed? (The associations.)

Next, give each person an identity as a
factor, perhaps 9, 2, and 5 respectively.
Have the factor of 2 first associate with
the 9 and then with the five. Then,
have the 9 and 5 associate.

= Which is easiest: 18 times 5, 9 times
10, or 45 times 2?

So, maybe the multiples of a number are also the multiples of its factors.

If there is time, consider repeating the process with the multiples of 8 being multiples of both 2 and 4.
Students might approach the generalization that the multiples of a given number include the multiples of the
number’s factors.

EUREKA
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A STORY OF UNITS

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: Determine if a whole number is a
multiple of another number.

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 strategy did you use in Problem 2?

= InProblem 5, Parts (c) and (d), what patterns did
you discover about multiples of 5 and 10?

= Explain the difference between factors and
multiples.

= Which number is a multiple of every number?

= In Problem 1, which multiples were the easiest to
write: the fives, fours, or sixes? Why?

=  How can the associative property help you to
know if a number is a multiple of another
number?

=  Did anybody answer no on Problem 4? What
about 1? Are prime numbers multiples of 1?

= |nthe lesson, we found that when counting by
fours, the multiples followed a pattern of having
0, 4, 8, 2, and 6 in the ones digit. Does that mean
any even number is a multiple of 4?

Lesson 24:

EUREKA
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Name __ack. Date o

1. For each of the following, time yourself for 1 minute. See how many multiples you can write.

a. Write the multiples of 5 starting from 100.

100, 105, 110,18, 120, 1257, 1d0, 125, (40 (45, IS0, 155, 16O,
165,170, 175,180, 185,190, 195, 200, 205, 210
b. Write the multiples of 4 starting from 20.
20, 14, 28, 32, 3C, 4o, 44,48, 52,56, 60,64, 6%,72,
76 ,%0,%4,%%,92,96, 100, 164,108,112 | 1lE, 120

c. Write the multiples of 6 starting from 36.
26,42, 4%, 54,60, 66, 72,7%,%4,90,96, 102, \C%, 1Y,
VX0, 126, 132, 133, 144 150,156,162, 163,(74,180

. List the numbers that have 24 as a multiple.
12,3,4,6,%, 12,24

Use mental math, division, or the associative property to solve. (Use scratch paper if you like.)

Is 4 a factor of 127 %\’_5

b. Is42amultiplecf8? & Is8afactorof 422 NO

a. Is12amultiple of 47 )€

¢ Is84amultipleof 62 &S 15 6a factor of 842 Yes

Can a prime number be a multiple of any other number except itself? Explain why or why not.
(de_s. O prime AU TS also oo tulhiple of 4.
QL orime Aumoer has ‘uo Q&c-\tx-s'J WseWand 1.

»

5. Follow the directions below.

11 ,gi 13 { ‘: 7

7ol 22
[#F
31 [f

FETE

. Circle in red the multiples of 2. When a number is a multiple of 2, what are the possible values for the
ones digit?
A ) L}') o b 8 e

. Shade, in green, the multiples of 3. Choose one. What do you notice about the sum of the digits?
Choose another. What do you notice about the sum of the digits?

The sum of Hhe digits is a0 a rruthple of 2

c. Circle, in blue, the multiples of 5. When a number is a multiple of 5, what are the possible values for
the ones digit?

B and. O

d. Draw an x over the multiples of 10. What digit do all multiples of 10 have in common?

°

o

They all have a zero in the opes place.

Determine if a whole number is a multiple of another number.
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A STORY OF UNITS Lesson 24 m

= Are the following true?
= 3jsafactorof 12.
= 12isamultiple of 3.
= 12 isdivisible by 3.

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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A STORY OF UNITS Lesson 24 Problem Set m

Name Date

1. For each of the following, time yourself for 1 minute. See how many multiples you can write.

a. Write the multiples of 5 starting from 100.

b. Write the multiples of 4 starting from 20.

c.  Write the multiples of 6 starting from 36.

2. List the numbers that have 24 as a multiple.

3. Use mental math, division, or the associative property to solve. (Use scratch paper if you like.)

a. Is12 a multiple of 4? Is 4 a factor of 12°?
b. Is 42 a multiple of 8? Is 8 a factor of 427
c. Is84 amultiple of 67 Is 6 a factor of 84°?

4. Can a prime number be a multiple of any other number except itself? Explain why or why not.
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5.

A STORY OF UNITS Lesson 24 Problem Set m

Follow the directions below.

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 | 100

a. Circle in red the multiples of 2. When a number is a multiple of 2, what are the possible values for
the ones digit?

b. Shade in green the multiples of 3. Choose one. What do you notice about the sum of the digits?
Choose another. What do you notice about the sum of the digits?

c. Circle in blue the multiples of 5. When a number is a multiple of 5, what are the possible values for
the ones digit?

d. Draw an X over the multiples of 10. What digit do all multiples of 10 have in common?

EUREKA Lesson 24: Determine if a whole number is a multiple of another number. 342
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A STORY OF UNITS Lesson 24 Exit Ticket m

Name Date

1. Fill in the unknown multiples of 11.

5x11=

6x11=

7x11=

8x11=

9x11=

2. Complete the pattern of multiples by skip-counting.

7,14, , 28, ) ) ) ) )

3. a. Listthe numbers that have 18 as a multiple.

b. What are the factors of 18?

c. Areyourtwo lists the same? Why or why not?
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A STORY OF UNITS Lesson 24 Homework m

Name Date

1. For each of the following, time yourself for 1 minute. See how many multiples you can write.

a. Write the multiples of 5 starting from 75.

b. Write the multiples of 4 starting from 40.

c.  Write the multiples of 6 starting from 24.

2. List the numbers that have 30 as a multiple.

3. Use mental math, division, or the associative property to solve. (Use scratch paper if you like.)

a. Is 12 a multiple of 3? Is 3 a factor of 12?
b. Is 48 a multiple of 8? Is 48 a factor of 8?
c. Is56 amultiple of 67 Is 6 a factor of 567

4. Can a prime number be a multiple of any other number except itself? Explain why or why not.
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5.

A STORY OF UNITS Lesson 24 Homework m

Follow the directions below.

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 | 100

a. Underline the multiples of 6. When a number is a multiple of 6, what are the possible values for the
ones digit?

b. Draw a square around the multiples of 4. Look at the multiples of 4 that have an odd number in the
tens place. What values do they have in the ones place?

c. Look at the multiples of 4 that have an even number in the tens place. What values do they have in
the ones place? Do you think this pattern would continue with multiples of 4 that are larger than
100?

d. Circle the multiples of 9. Choose one. What do you notice about the sum of the digits?

Choose another one. What do you notice about the sum of the digits?
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Lesson 25

Lesson 25 m

Objective: Explore properties of prime and composite numbers to 100 by

using multiples.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
Concept Development (30 minutes)
B Student Debrief (18 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Test for Factors 4.0A.5 (5 minutes)
= Multiples Are Infinite 4.NBT.1 (5 minutes)
= |ist Multiples and Factors 4.0A.4 (2 minutes)

Test for Factors (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 23’s content.

346

T: (Project 40, 64, 54, and 42.) On your personal white board, write the number that has 10 as a factor.
S: (Write 40.)
T: Use division to prove both 4 and 2 are factors of 40.
T: Write the numbers that have 6 as a factor.
S:  (Write 54 and 42.)
T: Prove that both 3 and 2 are factors of 54 and 42, using the associative property.
T: Write the numbers that have 8 as a factor.
S:  (Write 40 and 64.)
T: Prove that both 4 and 2 are factors of 40 and 64, using the associative property.
EUREKA Lesson 25: Explore properties of prime and composite numbers to 100 by using
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A STORY OF UNITS Lesson 25

Multiples Are Infinite (5 minutes)

Have students make groups of four. Assign each foursome a different number to count by starting at 0.
Allow students two minutes to count round robin in their groups.

T: Let’s share our results. (Call on each group to share.)

T: Could you have kept counting by (assigned number) after | told you to stop?

S:  Yes, because we just kept adding on (assigned number) more. = Yes, because you can keep
counting forever.

T: (Allow all groups to share.) We now know the multiples for any number are infinite—they go on
forever. How is that different from the factors of a number? Turn and talk to your partner about
this question.

S:  Every number has only a certain amount of factors but an unlimited number of multiples. - The
number of factors any number has is finite, but the number of multiples is infinite.

List Multiples and Factors (2 minutes)

Materials: (S) Personal white board

Note: This fluency activity gives students practice in remembering the difference between factors and
multiples.

T: (Write 3.) List as many multiples of 3 as you can in the next 20 seconds. Take your mark. Get set.
Go.
S: (Write 3, 6,9, 12, 15, 18, 21, 24, ....)
. List the factors of 3.
S: (Write 1, 3.)

Continue with the following possible sequence: multiples of 4, factors of 4; multiples of 5, factors of 5.

Concept Development (30 minutes)

Materials: (T) Sieve (for the Student Debrief) (S) Problem Set, orange crayon, red crayon

Note: Use the Problem Set to guide this lesson’s content.
T: Let’s take a look at the number chart in front of you. What is the smallest prime number you see on
the chart?
S: Two.
What is the greatest composite number you see? How do you know?

S:  One hundred, because it is even. = One hundred, because all even numbers greater than 2 have 2
as a factor, so they have to be composite numbers.

T: Excellent! Now, working with your partner, read and follow all of the directions at the top of the first
page of the Problem Set. Be sure to follow the directions in order, and check with each other to see
that you complete each activity the same way. If you find that you have different responses at
times, talk about it to see what the correct thing to do is.
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A STORY OF UNITS Lesson 25

As students are charged with determining multiples that are greater than those in the times tables, some will
choose to continue adding on, while others will choose to divide, and some will begin to rely on number
patterns they have noticed. Encourage partners to compare strategies.

Note: At a certain point, the majority of students will have finished marking off multiples of 7. A few may
have begun to notice that the multiples of the remaining numbers have already been crossed off. Interrupt
the class at this point. Below is the suggested midpoint dialogue.

T. After you marked off multiples of 7, what was the next number that you circled?

S: 11,

T: Were there any multiples of 11 that hadn’t been crossed out already?

S:  No.

T:  What about 13? Are there any multiples of 13 that still need to be crossed off?

S:  No, they’re already crossed off from before.

T: lwonder if that’s true of the rest? Go back to 11. Let’s see if we can figure out what happened.
Count by elevens within 100 using the chart.

S: 11,22, 33,44,55, .., 99.

T: Ninety-nine is how many elevens?

S:  9elevens.

T: So, by the time we circled 11, is it true that we’d already marked all of the multiples of 2, 3, all the
way up to 107?

S:  Well, yeah, we circled 2, 3, 5, and 7, and crossed off their multiples. = We didn’t have to do fours,
because the fours got crossed out when we crossed out multiples of 2. = The same thing happened
with the sixes, eights, nines, and tens.

T: Interesting, so we had already crossed out 2 x 11, 3 x 11, all the way up to 9 x 11. | wonder if the
same thing happens with 13. Discuss with a partner: Will there be more or fewer groups of 13 than
groups of 11 within a hundred?

S:  More, because it is a bigger number. = Fewer, because it is a larger number so fewer will fit in 100.
- Fewer because 9 x 11 is 99, so maybe 7 or 8 times 13 will be less than 100. = 9 x 13 is more than
100, so fewer groups.

T: Take a moment to figure out how many multiples of 13 are within 100.

S: (Might count by 13 or multiply.)

T: How many multiples of 13 are less than 100?

S: 7.

T: 7times13is..?

S: 91

T: We already marked off 91 because it is a multiple of 7. The same is true for 6 x 13,5 x 13, and so on.
Do we need to mark off multiples of 17?

S:  No, because there will be even fewer groups, and we already marked off those factors.

Exactly. The highest multiple of 17 on the hundreds chart is 85. 5 seventeens is 85. We already
marked 2 x 17 up to 5 x 17.
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Lesson 25 m

Following this dialogue, have students return to work. Once students have correctly completed page 1, have
them continue to page 2. Allow students time to thoroughly discuss and answer each question. Circulate and
offer assistance as needed. Be ready to initiate or prompt discussions when students seem unsure.
Answer questions with questions to keep students thinking and analyzing.

Regroup, as the class completes page 2, to share responses to the Student Debrief questions.

Problem Set

Please note that the Problem Set comprises only questions
used in the Concept Development. No additional time is
allotted here since all problems are completed during the
lesson. The Student Debrief has additional time allotted for
the purpose of whole-class discussion of questions raised
and discoveries made by the students during the Concept
Development.

Student Debrief (18 minutes)

Lesson Objective: Explore properties of prime and
composite numbers to 100 by using multiples.

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

|
i

CEER

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 e -
addressed in the Debrief. Guide studentsin a Shade thenumber 1 red.
conversation to debrief the Problem Set and process the . o i e gt s
©. Repeat Steps (a) and {b) until every number is either circled or crossed off.
lesson. . Shadeeverycossed out ramber n orange
Any combination of the questions below may be used to ] @@ B[O [ X e
lead the discussion . O > @)oo |36 | @D[F (@] 3
. . . 2|2 IF3ERE2E DR
= Which numbers are circled? Which numbers are ET f : ‘;: = .:\ g =
crossed out? @)'}z\‘@ % s 155\ o) ;e }% w
*  We started this Problem Set by coloring number % (@050 2% | @) B
1 red and beginning our work with the multiples & 9@ %% @ 6'{ &[5
of 2. Why didn’t we cross out the multiples of 1? @y ?z_' 74’{ Bl )e @ o
= Areany prime numbers even? Are all odd [k @) 4| 36 7|3 )30
numbers prime? R E| ]3] %96 )| %[ 3= [ e
= We crossed off multiples of 2, 3,5, and 7. Why
didn’t we have to cross off multiples of 4 or 67
=  How did you know some of the larger
numbers, like 53 and 79, were prime?
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A STORY OF UNITS Lesson 25 m

=  How can we find the prime numbers between

1 and 200?
= The process of crossing out multiples to find RET———

. . lled th . fE tosth 2357, 11,1 0 \9, 2329337, 4),43,47,53 59, c\,£7l-,|l73’
primes is called the sieve of Eratosthenes. B et i et 7,333,97
Eratosthenes was an ancient Greek “The Cirded fusbess wese. nob cmzseaop: alorg the_ iy

.. . . \RCause. Yhe ot A\RQes G, ot
mathematician. Why do you think this is called N prtoili i « i
a S|eve (Show a Sleve to the students)? ¢ Except for the number 1, what Is similar about all of the numbers that were crossed off?
“The crmssed ofF Ausioers axe all Compomive numboers
Exit Ticket (3 minutes)
d. What is similar

. . “The ciccled nusboess e all PRime. fumbers,
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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A STORY OF UNITS Lesson 25 Problem Set m

Name Date

1. Follow the directions.
Shade the number 1 red.
a. Circle the first unmarked number.
b. Cross off every multiple of that number except the one you circled. If it’s already crossed off, skip it.
c. Repeat Steps (a) and (b) until every number is either circled or crossed off.

d. Shade every crossed out number in orange.

11 (12 | 13 |14 | 15 | 16 | 17 | 18 | 19 | 20

21 | 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30

31 |32 |33 |34 |35 |36 |37 |38 |39 | 40

41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50

51 | 52 |53 | 54|55 |56 57|58 |59 | 60

61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70

7172 73 |74 |75 |76 |77 | 78 | 79 | 80

81 |82 |8 |8 |8 |8 |87 |8 | 8 | 90

91 1 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100
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A STORY OF UNITS Lesson 25 Problem Set m

2. a. Listthe circled numbers.

b. Why were the circled numbers not crossed off along the way?

c. Except for the number 1, what is similar about all of the numbers that were crossed off?

d. What is similar about all of the numbers that were circled?
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A STORY OF UNITS

Lesson 25 Exit Ticket m

Name Date
Use the calendar below to complete the following:
1. Cross off all composite numbers.
2. Circle all of the prime numbers.
3. List any remaining numbers.
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2
3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31
Lesson 25: Explore properties of prime and composite numbers to 100 by using 353
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A STORY OF UNITS Lesson 25 Homework m

Name Date

1. Astudent used the sieve of Eratosthenes to find all prime numbers less than 100. Create a step-by-step
set of directions to show how it was completed. Use the word bank to help guide your thinking as you
write the directions. Some words may be used just once, more than once, or not at all.

/ Word Bank \

composite cross out
number shade
circle X

\multiple prime /

Directions for completing the sieve of Eratosthenes activity:
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A STORY OF UNITS Lesson 25 Homework m

2. What do all of the numbers that are crossed out have in common?

3. What do all of the circled numbers have in common?

4. There is one number that is neither crossed out nor circled. Why is it treated differently?
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Mathematics Curriculum

GRADE

GRADE 4 « MODULE 3

Topic G
Division of Thousands, Hundreds,
Tens, and Ones

4.0A.3, 4.NBT.6, 4.NBT.1

Focus Standards: 4.0A.3 Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. 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.

4.NBT.6 Find whole-number quotients and remainders with up to four-digit dividends and
one-digit divisors, using strategies based on place value, the properties of operations,
and/or the relationship between multiplication and division. Illustrate and explain the
calculation by using equations, rectangular arrays, and/or area models.

Instructional Days: 8
Coherence -Links from: G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G5-M2 Multi-Digit Whole Number and Decimal Fraction Operations

Topic G extends to division with three- and four-digit dividends using place value understanding. Students
begin the topic by connecting multiplication of 10, 100, and 1,000 by single-digit numbers from Topic B to
division of multiples of 10, 100, and 1,000 in Lesson 26. Using unit language, students find their division facts
allow them to divide much larger numbers.

12 ones + 4= Bones  124ms + 4= Sfens 12 hundreds = 4= % hundreds
12 34=3 |20+ 4= 30 1200 =4 = 300

In Lesson 27, place value disks support students visually as they
decompose each unit before dividing. This lesson contains a
first-use script on the steps of solving long division using place
value disks and the algorithm in tandem for three- and four-
digit dividends (4.NBT.6). Take note how patterning develops
with these larger numbers.
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A STORY OF UNITS Topic G

Students then move to the abstract level in Lessons 28 and 29, recording long division with place value
understanding, first of three-digit, then four-digit numbers using small divisors. In Lesson 30, students
practice dividing when zeros are in the dividend or in the quotient.

Lessons 31 and 32 give students opportunities to apply their understanding of division by solving word
problems (4.0A.3). In Lesson 31, students identify word problems as number of groups unknown or group
size unknown, modeled using tape diagrams. Lesson 32 allows students to apply their place value
understanding of solving long division using larger divisors of 6, 7, 8, and 9. Concluding this topic, Lesson 33
has students make connections between the area model and the standard algorithm for long division.

A Teaching Sequence Toward Mastery of Division of Thousands, Hundreds, Tens, and Ones

Objective 1: Divide multiples of 10, 100, and 1,000 by single-digit numbers.
(Lesson 26)

Objective 2: Represent and solve division problems with up to a three-digit dividend numerically and
with place value disks requiring decomposing a remainder in the hundreds place.
(Lesson 27)

Objective 3: Represent and solve three-digit dividend division with divisors of 2, 3, 4, and 5 numerically.
(Lesson 28)

Objective 4: Represent numerically four-digit dividend division with divisors of 2, 3, 4, and 5,
decomposing a remainder up to three times.
(Lesson 29)

Objective 5: Solve division problems with a zero in the dividend or with a zero in the quotient.
(Lesson 30)

Objective 6: Interpret division word problems as either number of groups unknown or group size
unknown.
(Lesson 31)

Objective 7: Interpret and find whole number quotients and remainders to solve one-step division word
problems with larger divisors of 6, 7, 8, and 9.
(Lesson 32)

Objective 8: Explain the connection of the area model of division to the long division algorithm for
three- and four-digit dividends.
(Lesson 33)
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A STORY OF UNITS Lesson 26 m

Lesson 26
Objective: Divide multiples of 10, 100, and 1,000 by single-digit numbers.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

B Student Debrief (13 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Show Values with Place Value Disks 4.NBT.1 (4 minutes)
= Group Counting 4.0A.1 (2 minutes)
= List Multiples and Factors 4.0A.4 (2 minutes)
= List Prime Numbers 4.0A.4 (4 minutes)

Show Values with Place Value Disks (4 minutes)

Materials: (T) Thousands place value chart (Lesson 4 Template) (S) Personal white board, thousands place
value chart (Lesson 4 Template)

Note: This fluency activity prepares students for this lesson’s Concept Development.

Repeat the process from Lesson 15 with the following possible sequence (projected or drawn).

= 1 hundreds disk, 2 tens disks, and 3 ones disks
= 4 hundreds disks, 1 tens disk, and 3 ones disks
= 3 hundreds disks, 15 tens disks, and 2 ones disks
= 2 hundreds disks, 15 tens disks, and 3 ones disks

Follow by having students draw disks for 524, 231, and 513.
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A STORY OF UNITS Lesson 26

Group Counting (2 minutes)

Note: Group counting reviews factors and multiples.
Direct students to count forward and backward, occasionally changing the direction of the count.
=  Threesto 30
=  Foursto 40
=  Sixesto 60
=  Eightsto 80

List Multiples and Factors (2 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Topic F’s content and gives students practice in remembering the
difference between factors and multiples.

Repeat the process from Lesson 25 with the following possible sequence: 4 multiples of 6 starting from 60,
the 4 factors of 6, the 4 factors of 8, 4 multiples of 8 starting at 80, the 3 factors of 9, and 4 multiples of 9
starting at 90.

List Prime Numbers (4 minutes)

Materials: (S) Paper

Note: This fluency activity reviews Lesson 25’s Concept Development.

What’s the smallest prime number?

2.

On your paper, write 2.

Are there any other even prime numbers?
No.

On your paper, list the prime numbers in order from least to greatest, beginning with 2. You have
one minute.

4w 449 A

©L

(List the prime numbers.)

T: Compare your list with your partner’s. Look for differences in your lists and decide who is correct.
Make changes to your lists as needed. You have two minutes.
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A STORY OF UNITS Lesson 26

Application Problem (5 minutes)

A coffee shop uses 8-ounce mugs to make all of its coffee drinks. In one week, they served 30 mugs of

espresso, 400 lattes, and 5,000 mugs of coffee. How many ounces of coffee drinks did they make in that one
week?

§x30 % 400 ¢x 5000
= 8x(3510) = ¢xfiri00) :gxér!mﬂ) HD,000 e coHee shop
. 100 et
“@egio = (gxiferoo = xS0 ; ! ZHO  wade 43,440 ovnces
= 24X (D = Bpx 100 = 40 X106D r-_.’ﬁ“““?’ of coffee drinksin
= 240 = 3200 = LHMO'D ) o wieek.

Note: By reviewing multiplication of 10, 100, and 1,000, this Application Problem leads up to today’s Concept
Development, which will explore division of multiples of 10, 100, and 1,000.

Concept Development (30 minutes)
NOTES ON

Materials: (T) Thousands place value chart for dividing SILETIREE VIES N>
(Template) (S) Personal white board, thousands OF ENGAGEMENT:
place value chart for dividing (Template) Students who still need visual support
to divide may be allowed to draw place
Problem 1 value disks or to use concrete place
value disks.

9+3and90+3
900 + 3 and 9,000 + 3

+ens ones __+CV\5 ones
Displ + +3. s
isplay 9 +3and 90 + 3 s-eoe
T: Let’s draw place value disks to represent P
these expressions. Solve. Compare your oot ceo
models to your partner’s. e e
T: Give me a number sentence for each in
unit form. O ones + 3= Sones q 4ens+ 3= 3tens
S: 9ones+3=3o0nes. 9tens +3 =3tens.
Display 900 + 3 and 9,000 =+ 3.
T: Tell your partner how you might model s
these two expressions. hondreds | dens | enes  fhoosands | hun tens | ones
S:  It’s just like we did for the last problems. sote oo
We represented 9 disks and divided them —
into 3 groups. Our disks will be in the oo ove
hundreds or in the thousands. We won’t 4oe eoe
have a remainder because 3 is a factor of oee see
9.
q hondreds + 3= 3 hundreds q thovsands + 3= 3 thoosands
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A STORY OF UNITS Lesson 26

w4 490 A

Model these expressions, using place value disks, with your partner.

(Draw disks and divide.)

What do you notice?

All 9 disks were split into 3 groups of 3, but they are groups of different units.

Write these number sentences in unit form. Turn and talk with your partner about what you notice.

They all look similar. = They are the same with different units. = They are all solved with 9 divided
by 3; they just have different units.

Problem 2 hookeds! Yens ones

500+5
350+5

3,000+5

Display 500 + 5.

T:

Display 350 + 5.

T:

290 2w

Y

s o & & &

5 husdceds & 5= | handed
On your personal white board, rewrite the expression
500 + 5 in unit form.

(Write 5 hundreds + 5.) 5005 = 5 hundreds ~ 5
Why don’t you need a pencil and paper to solve this problem? = \ hondred

Because 5 divided by 5 is 1, and the unit is hundreds. = |00
The answer is 1 hundred. > Five of anything divided by 5 is 1.
- Yeah, 5 bananas divided by 5 is 1 banana.

5+5= l-&&
Knew Hhis
50-1:/;: cq:\ use it +o help

me solue g"“!‘“'ﬁ"

Now, let’s look at 350 divided by 5. Rewrite this expression in
unit form. Talk to your partner about how representing this
expression is different from the last one.

This time we have two units, hundreds and tens. = | can
rename 3 hundreds and 5 tens as 35 tens. 35 tens divided by 5.
- We didn’t have to decompose 5 hundreds, but now we do

have to change 3 hundreds for tens since we can’t divide
3 hundreds by 5.

Let’s use 35 tens. Say the number sentence you will use to solve in
unit form.

35tens +5 =7 tens.
What is the quotient of 350 divided by 5?
70.

Let’s model this on the place value chart just to be sure you really
understand. Draw 3 hundreds and 5 tens and change the hundreds .
into smaller units. et

-~y

Shiv ay v
- [ 3

CECE N N

. ‘».'

Wroey s R ™

It’s true. When | decomposed each hundred, | got 10 more tens. .-
5tens + 10 tens + 10 tens + 10 tens is 35 tens. = Each 10 tens is 1 hundred.
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A STORY OF UNITS

Display 3,000 + 5.

Discuss with your partner a way to solve this problem.

(Allow one minute for students to discuss.) Solve.
Compare your solution with a pair near you. Discuss
the strategy you used.

(Allow time for sharing.) Is there a pair that would like
to share their solution?

We had to decompose 3,000 into 30 hundreds because
there weren’t enough thousands to divide. = 30
hundreds divided by 5 is easy because we know 30
divided by 5is 6. Then, we just had to divide

30 hundreds by 5 and got a quotient of 6 hundreds, or
600.

How is this problem related to 350 + 5?

3 hundreds got changed for 30 tens, and 3 thousands
got changed for 30 hundreds. = In both problems, we
had to change 3 larger units for 30 of the next smaller
units. =2 It’s like when we are subtracting and we
don’t have enough units—we have to change a larger
unit for smaller units, too.

Good connections. Turn and restate the ideas of your
peers to your partner in your own words.

(Allow time for talk.) Let me fire some quick problems at
you. Tell me the first expression you would solve.

For example, if | say 250 + 2, you say 2 hundreds divided by

2. If I say 250 + 5, you say 25 tens divided by 5. Ready?

Give students a sequence of problems such as the following:
120 +2; 400 + 2; 6,200 + 2; 1,800 + 2; 210 + 3; 360 + 3; 1,200 + 3;
and 4,200 + 3.

Problem 3

Display: The Hometown Hotel has a total of

480 guest rooms. That is 6 times as many rooms as
the Travelers Hotel down the street. How many
rooms are there in the Travelers Hotel? HH

T:

Lesson 26

NOTES ON

MULTIPLE MEANS
OF ACTION AND

EXPRESSION:

Support English language learners and
others as they transcribe number form
to unit form. If helpful, guide students

to whisper-say the number before
writing. Depending on students’
proficiency, provide the spelling of

hundreds and thousands.

Help students understand how to

determine the appropriate unit form.
Say, “If the divisor is greater than the

first digit, try a smaller unit form.”

Give multiple examples.

Mrousands [hundeeds | Yens

480
N

[ ones

Let’s read this problem together. Draw a

tape diagram to model this problem. When

you have drawn and labeled your diagram, ™
o
R

compare it with your partner’s.

How can we determine the value of 1 unit?
(Point to the unit representing the number
of rooms at the Travelers Hotel.)

v

-

§ fens
80

There e §0 rooms mw

’rmv(,(tfﬁ ‘\"DM .
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A STORY OF UNITS

— S: We need to divide 480 by 6.

Yes, 480 divided by 6 units will give us the value of
1 unit. What strategy can you use to solve?

We can rename 4 hundreds 8 tens as 48 tens.

Okay, how does that help?

48 divided by 6 is 8, so 48 tens divided by 6 is 8 tens.
One unit is equal to ...?

One unit equals 80.

So, how many rooms are there in the Travelers Hotel?

w4 490 4w

There are 80 rooms.

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.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Instead of moving forward into the last
word problem of the Problem Set, offer
students working below grade level
more opportunities to determine
whether or not decomposition is
necessary. Have students model, on a
place value chart, the suggested
sequence found at the end of Problem
2. Have them do the division using the
models. Finally, have them state the
full number sentence using the correct
unit language.

Student Debrief (13 minutes)

Lesson Objective: Divide multiples of 10, 100, and 1,000
by single-digit numbers.

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.

=  How is writing the number sentence in unit form
helpful for solving problems like Problem 1?

=  How did you rename the numbers in Problems

2. Draw place value disks to representeach problem. Rewrite each in unit form and solve.

Name SC\CK Date

1. Drawplace value disks to represent the following problems. Rewriteeachin unit form and solve.

2o 000 000

. 60+2=_20

b :omz“_ﬂh P GE®
R - Blwkes 666 ©6G

X +2=3 (C=)
i ERE EERED

12*3:3
Doness3e_ s OOO0  ©OOO OO0

1l

. 120+3=_4O

®EE®
12 Yeas +3=__ 4 Yeos EEes

[colo=)

¢ 1,20043=_H4O0O
12 hundeeds s34 \'\M(QAS

CeeE e GEG®

2(b) and 2(c) to divide?

=  How are Problems 3(a) and 3(e) alike? How are they different?
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A STORY OF UNITS

=  Explain to your partner how to solve Problem
3(g). How can you start dividing in the hundreds
when there aren’t enough hundreds to divide?

=  How are the tape diagrams different for Problem
4 and Problem 5? How could multiplication be
used to solve these problems?

=  How did the Application Problem connect to
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.

Lesson 26

3. Solve for the quotient. Rewrite each in unit form.

"

6. An ice cream stand sold $1,600 worth of e

sy

ety Q
X

a. 800+2=400

4 hundreds

e 300+6

i 3,600+4

b. 600+2 c. 800:4 d. 900+%3
Shundreds+2= | & eadveds 22 | Wuvdreds =Y < | 4 Wandreds34
3 hundceds 2\undeeds | B hundreds
f. 240:4 B 450+5 h. 200+5
- Mdens+tY = [45tens> 52 |20 Yens 5=
30tens+6=_5 tens 0 Yons q Yers Q Yens
}. 2400+4 k. 2,400+3 1. 4,000%5
nundredssan | 24 NundGBSTY = | 24 Musdetls 239 Yo undrads 25 o
29 hundreds G wundeels | B hundreds g hundcgds

2,
are In each truck?

logs

2% hundeds = 9 = 7 hundeeds
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A STORY OF UNITS Lesson 26 Problem Set m

Name Date

1. Draw place value disks to represent the following problems. Rewrite each in unit form and solve.

i OO0 OO

6bones+2-= ones
b. 60+2=
6tens+2=
c. 600+2=
+2=
d. 6,000+2=
+2=

2. Draw place value disks to represent each problem. Rewrite each in unit form and solve.

a. 12+3=
12 ones+3= ones
b. 120+3=
+3=
c. 1,200+3=
+3=
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A STORY OF UNITS Lesson 26 Problem Set m

3. Solve for the quotient. Rewrite each in unit form.

a. 800 +2=400 b. 600+2= c. 800+4= d. 900+3=

8 hundreds + 2 =

4 hundreds

e. 300+6= f. 240+4= g. 450+5= h. 200+5=
30tens+ 6=
tens

i. 3,600+4= j. 2,400+4= k. 2,400+3= . 4,000+5=

36 hundreds + 4 =

hundreds

4. Some sand weighs 2,800 kilograms. It is divided equally among 4 trucks. How many kilograms of sand are
in each truck?
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A STORY OF UNITS Lesson 26 Problem Set m

5. vy has 5 times as many stickers as Adrian has. Ivy has 350 stickers. How many stickers does Adrian have?

6. Anice cream stand sold $1,600 worth of ice cream on Saturday, which was 4 times the amount sold on
Friday. How much money did the ice cream stand collect on Friday?
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A STORY OF UNITS

Name

1. Solve for the quotient. Rewrite each in unit form.

Lesson 26 Exit Ticket m

a. 600 +3=200 b. 1,200+ 6=

6 hundreds + 3 =

hundreds

c. 2100+7=

d. 3,200+8=

2. Hudson and 7 of his friends found a bag of pennies. There were 320 pennies, which they shared equally.

How many pennies did each person get?
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A STORY OF UNITS Lesson 26 Homework m

Name Date

1. Draw place value disks to represent the following problems. Rewrite each in unit form and solve.

o OO OO O

6ones+3= ones
b. 60+3=
6tens+3=
c. 600+3=
+3=
d. 6,000+3=
+3=

2. Draw place value disks to represent each problem. Rewrite each in unit form and solve.

a. 12+4-=
12 ones+4 = ones
b. 120+4-=
4=
c. 1,200+4=
+4=
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A STORY OF UNITS Lesson 26 Homework m

3. Solve for the quotient. Rewrite each in unit form.

a. 800+4 =200 b. 900 +3 = c. 400+2= d. 300+3=

8 hundreds + 4 =

2 hundreds

e. 200+4 = f. 160+2= g. 400+5= h. 300+5=
20tens +4 =
tens

i. 1,200+3= j. 1,600+4= k. 2,400+4= . 3,000+5=

12 hundreds + 3 =

hundreds

4. Afleet of 5 fire engines carries a total of 20,000 liters of water. If each truck holds the same amount of
water, how many liters of water does each truck carry?
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A STORY OF UNITS Lesson 26 Homework m

5. Jamie drank 4 times as much juice as Brodie. Jamie drank 280 milliliters of juice. How much juice did
Brodie drink?

6. Adiner sold $2,400 worth of French fries in June, which was 4 times as much as was sold in May.
How many dollars’ worth of French fries were sold at the diner in May?

EUREKA Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit numbers. 371

MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 26 Template m

ones

tens

hundreds

thousands

thousands place value chart for dividing
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A STORY OF UNITS

Lesson 27

Lesson 27 m

Objective: Represent and solve division problems with up to a three-digit
dividend numerically and with place value disks requiring decomposing a

remainder in the hundreds place.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Circle the Prime Number 4.0A.4 (8 minutes)
= Divide with Place Value Disks 4.NBT.1 (4 minutes)

Sprint: Circle the Prime Number (8 minutes)
Materials: (S) Circle the Prime Number Sprint

Note: This Sprint reviews content from Topic F.

Divide with Place Value Disks (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 26’s Concept Development and strengthens students’

understanding of place value’s role in the long division algorithm.

T: (Display 6 + 2.) On your personal white board, draw place value disks to represent the expression.

S:  (Draw 6 ones disks and divide them into 2 groups of 3.)

T: Say the division sentence in unit form.
S: 6ones+2=3o0nes.

OO®

®®®®®®—+®®®

Repeat the process using the following possible sequence: 60 + 2; 600 + 2; 6,000 + 2; 80 + 2; 1,200 + 3, and

1,200 + 4.

EUREKA Lesson 27: Represent and solve division problems with up to a three-digit 373

A dividend numerically and with place value disks requiring
MATH decomposing a remainder in the hundreds place.
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A STORY OF UNITS Lesson 27

Application Problem (5 minutes)

Emma takes 57 stickers from her collection and divides them up equally between 4 of her friends. How many

stickers will each friend receive? Emma puts the remaining stickers back in her collection. How many stickers
will Emma return to her collection?

/__53______\ 4‘&\"\5 ones
-0

®

e oD ew
| o000 s

esoe 1.4 Each friend will receve
eo o0 4 ohickers, Emma will
o return | sheker to her
colle chion-

=
it 3

Note: This Application Problem reviews work with two-digit dividends from Lesson 17.

Concept Development (33 minutes)

Materials: (T) Thousands place value chart for dividing (Lesson 26 Template) (S) Personal white board,
thousands place value chart for dividing (Lesson 26 Template)

Problem 1: Divide a three-digit number by a one-digit number using place value disks, regrouping in the
hundreds.

Display 423 + 3.

T: Let’s find the quotient. Represent 423 on the place

value chart. Tell your partner how many groups hundreds| tens ones
below will be needed. @ | |

S:  (Draw disks on chart.) Three groups. . -:T: . ‘1{":;\45"‘1 =14]
Four hundreds divided by 3. Distribute your disks I one
and cross off what you’ve used. What is the * s .
quotient? .

S: 1 hundred with a remainder of 1 hundred. cere *

T: Tell me how to decompose the remaining 1 hundred. 493+ 3= (4|

S:  Change 1 hundred for 10 tens.

T: Let’s decompose 1 hundred. Turn to your partner and decide together what to do next.

S:  10tens and 2 tens makes 12 tens. Now, we have 12 tens to divide by 3.

T: Why didn’t we stop when we had a remainder of 1 hundred?

S:  Because 1 hundred is just 10 tens, so you can keep dividing.
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A STORY OF UNITS Lesson 27 m

T: 12tens divided by 3. What is the quotient? Distribute
your disks and cross off what you’ve used.

o ] NOTES ON

S: 4 ten§. - 4 tens distributed to each group with no MULTIPLE MEANS
remainder. OF ACTION AND
Does that mean we are finished? EXPRESSION:

S:  No, we still have to divide the ones. Srelila e rne il ey 2nd
Do that now. Distribute and cross off your disks. cognitive disabilities internal scaffolds
3 ones divided by 3. What is the quotient? to aid their memory and organization

S 1one. as they draw and distribute many place

value disks. Guide students to refer

Is there any more dividing we need to do? back to the original expression

S: No. We have distributed all of the units from the frequently (e.g., 423 + 3), whisper-
whole. count as they distribute, write down

any numbers they may forget, and use
self-talk, such as, “Now I’ll distribute
12 tens.”

T: Great! So, what is the quotient of 423 divided by 3?
Say the whole number sentence.

S: 423 divided by 3 equals 141.

Problem 2
Display 783 + 3.

T: Let's solve 783 + 3 using a place value chart and long =

division side by side. Represent 783 in a place value
chart and prepare for long division. (Allow time for
students to draw disks and write the problem.)
Starting with the largest unit, tell me what to divide.

S:  We divide 7 hundreds by 3.

Do that on your chart. 7 hundreds divided by 3.
What is the quotient?

S: 2 hundreds, with 1 hundred remaining.

3[793

(Record 2 hundreds. Point to the place value 172—-
chart.) Inyour place value chart, you recorded : L 85
2 hundreds three times. Say a multiplication
sentence that tells that.
S: 2 hundreds times 3 equals 6 hundreds. e
oo
As students say the multiplication equation, refer to the
algorithm, point to the 2 hundreds and the divisor, and
finally, record 6 hundreds.
T: (Point to the place value chart.) We started with 7 hundreds, distributed 6 hundreds, and have
1 hundred remaining. Tell me a subtraction sentence for that.
S: 7 hundreds minus 6 hundreds equals 1 hundred.
Lesson 27: Represent and solve division problems with up to a three-digit 375
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A STORY OF UNITS Lesson 27

As students say the subtraction sentence, refer to the algorithm, point to the hundreds column, record a
subtraction line and symbol, and record 1 hundred.

T: (Point to the place value chart.) How many tens

remain to be divided? .
S: 8tens. E—ZW
(Record an 8 next to the 1 hundred remainder.) 13
We decompose the remaining 1 hundred for 10 tens :
and add on the 8 tens. Decompose the 1 hundred.
Say a division sentence for how we should distribute
18 tens.
S: 18 tens divided by 3 equals 6 tens.
As students say the division sentence, refer to the algorithm,
point to the 18 tens and the divisor, and then record 6 tens in 26
the quotient. Likewise, distribute the 18 tens in the place value 3]27@45
chart. -_%8
T: (Point to the place value chart.) You recorded 6 tens, |8

three times. Say a multiplication sentence that tells
that.

S:  6tenstimes 3 equals 18 tens.

As students say the multiplication equation, refer to the algorithm, point to 6 tens, then the divisor, and
finally, record 18 tens.

T: (Point to the place value chart.) We renamed
10 tens, distributed all 18 tens, and have no tens
remaining. Say a subtraction sentence for that.

8N
~Iho
w\c\
2

1
[

S: 18 tens minus 18 tens equals O tens.

|

oo o0

As students say the subtraction equation, refer to the
algorithm, record a subtraction line and symbol, and 0 tens.

8]

T:  Whatis left to distribute?
S:  The ones.

T: (Point to the place value chart.) How many ones
remain to be divided?

=
g
o
=
o
g
.
{e)
=
>
™D
o~

S: 3ones. e o o | .
. —— 3[733
(Record a 3 next to the 0 in the tens column.) Say a a0 i
division sentence for how we should distribute I8
[ X ] [ O [']
3 ones. . -13
e seo e | g —_—
S: 3 ones divided by 3 equals 1 one. el . 03
spoe e |g 3
[ ]
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A STORY OF UNITS

Lesson 27 m

As students say the division sentence, refer to the algorithm, point to the 3 ones and the divisor, and then
record 1 one in the quotient.

T: (Point to the place value chart.) You recorded hundreds | dens | onmes 261
1 one, three times. Say a multiplication sentence e [ 3r7‘gg
that describes that. 8B -l
2 hundreds =
S: 1 onetimes 3 equals 3 ones. .o seece e }:fm =70l 183
» ong "i
As students say the multiplication equation, refer to the e Sigienese e 03
algorithm, point to 1 one, then the divisor, and finally, ] sstre | -3
record 3 ones. 0
T: (Point to the place value chart.) We have 3 ones, and we distributed 3 ones. Say a subtraction
sentence for that.
S:

3 ones minus 3 ones equals 0 ones.

Have students share with a partner how the model matches the algorithm. Note that both show equal
groups, as well as how both can be used to check their work using multiplication.

Problem 3
Display 546 + 3.

T: Work together with a partner to solve 546 + 3 using place value disks and long division. One partner
solves the problem using a place value chart and disks, while the other partner uses long division.
Work at the same pace, matching the action of the disks with the written method, and, of course,
compare your quotients.
Circulate as students are working to offer assistance as needed.

T:

How was this problem unlike the others we solved today?
S:

There were more hundreds left after we distributed them. - We had to decompose 2 hundreds
this time.

hundreds l Yens
i

O60es \3 L \RL
so890 \Isa-o—e :-.-.—0—0 3‘5"”0 3{_3:___\5___
st -3 546
® ce0o00® X | hundeeo = \32 4
ol 2ones 24
L4 :::o. ) O{\O
2 P - @
vz oo 5
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A STORY OF UNITS

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 27

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Challenge students working above
grade level and others to approximate
estimates before they solve in order to
check the reasonableness of their
answers.

Lesson Objective: Represent and solve division problems
with up to a three-digit dividend numerically and with
place value disks requiring decomposing a remainder in
the hundreds place.

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.

= Think about ways to connect the division
Problems in 1(a) and 1(b) to word problems.
What are some other ways to say divided by two?
Try making a connection to fractions by using
words like half.

wme ___ack oate

1 Divide Use place value disks to model each problem

b 34442 \ndeeds| dens | oves
it ddé | pyys

. 48343
‘\W\Mﬁ
fhbey

=  Problems 1(c) and 1(d) have the same divisor. Problem 1(d) has a larger whole. What conclusions
can you make about quotients when the wholes are different, but the divisors are the same?

= The size of a remainder is closely connected with that of the divisor.

= What conclusions can you make about remainders, whether they are in the hundreds, tens,

or ones columns? Use Problems 2(a) and 2(b) to

discuss your findings.

= |magine your partner found a remainder of 4 hundreds in Problem 2(b). How could you
explain to him his mistake? Is there a connection with the remainder and the divisor that
would help him to avoid this miscalculation in the future?
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A STORY OF UNITS

= In Problem 2(c), you had to decompose
2 hundreds into 20 tens. What did you find
challenging about representing that using place
value disks? Did it take a while to draw that
many disks? Is there a model that would simplify
that process? When is it more efficient to just
imagine the disks and do the long division?

=  What changed when we moved from dividing
two-digit wholes to three-digit wholes? Would
the same process we’re using for three-digit
wholes work for four-digit wholes? Five digits?
Six digits? A million digits?

=  How did the Application Problem connect to
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.

Lesson 27:

EUREKA
MATH

Lesson 27

2. Model using place value disks and record using the algorithm.

a. 655+5
Disks

FEisY
[ ——

Algorithm

Algorithm

Represent and solve division problems with up to a three-digit
dividend numerically and with place value disks requiring
decomposing a remainder in the hundreds place.
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A STORY OF UNITS Lesson 27 Sprint m

A Number Correct:
Circle the Prime Number
1 4 3 23 40 41 42
2 6 3 24 42 43 44
3 8 3 25 49 47 45
4. 5 10 26. 53 50 55
5. 5 12 27. 54 56 59
6. 5 14 28. 99 97 95
7 8 7 29 90 92 91
8 9 11 30 95 96 97
9 11 15 31. 88 89 90
10. 15 17 32. 60 61 62
11. 19 16 33. 63 65 67
12. 14 11 34. 71 70 69
13. 13 12 35. 73 75 77
14. 18 17 36. 49 79 99
15. 19 20 37. 63 93 83
16. 21 23 38. 22 2 12
17. 25 19 39. 17 27 57
18. 29 27 40. 5 15 25
19. 31 30 41. 39 49 59
20. 33 37 42. 1 21 31
21. 9 2 43. 51 57 2
22. 51 2 44. 84 95 43
RATRA T e ™
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A STORY OF UNITS Lesson 27 Sprint m

B Number Correct:
Circle the Prime Number mprovement
1 4 5 23 42 41 40
2 6 5 24 44 43 42
3 8 5 25 45 47 49
4. 7 10 26. 53 55 50
5. 7 12 27. 56 54 59
6 7 14 28. 95 97 99
7 4 3 29 90 91 92
8 11 10 30. 99 98 97
9 15 11 31. 90 89 88
10. 17 15 32. 67 65 63
11. 19 20 33. 62 61 60
12. 14 13 34. 72 71 70
13. 11 12 35. 77 75 73
14. 16 17 36. 27 67 77
15. 19 18 37. 39 49 59
16. 22 23 38. 32 2 22
17. 21 19 39. 19 49 69
18. 29 28 40. 5 15 55
19. 31 33 41. 99 49 59
20. 35 37 42. 1 21 41
21. 2 9 43. 45 51 2
22. 57 2 44, 48 85 67
EUREKA O T dend mumencaly and with place vale ks requirng 381
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Name Date

1. Divide. Use place value disks to model each problem.

a. 324=+2
b. 3442
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c. 483+3
d. 549+3
Lesson 27: Represent and solve division problems with up to a three-digit 383
EUREKA dividend numerically and with place value disks requiring
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A STORY OF UNITS Lesson 27 Problem Set m

2. Model using place value disks and record using the algorithm.

a. 655+5

Disks Algorithm
b. 726+3

Disks Algorithm
c. 688+4

Disks Algorithm

Lesson 27: Represent and solve division problems with up to a three-digit 384
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Name Date

Divide. Use place value disks to model each problem. Then, solve using the algorithm.

1. 423+3
Disks Algorithm
2. 5644
Disks Algorithm
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Name Date

1. Divide. Use place value disks to model each problem.

a. 346+2
b. 528+2
Lesson 27: Represent and solve division problems with up to a three-digit 386
EUREKA dividend numerically and with place value disks requiring
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c. 516+3
d. 729+3
Lesson 27: Represent and solve division problems with up to a three digit 387
EUREKA dividend numerically and with place value disks requiring
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2. Model using place value disks, and record using the algorithm.

a. 648+14

Disks Algorithm
b. 755+5

Disks Algorithm
c. 964+4

Disks Algorithm

Lesson 27: Represent and solve division problems with up to a three-digit 388
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A STORY OF UNITS Lesson 28 m

Lesson 28

Objective: Represent and solve three-digit dividend division with divisors
of 2, 3, 4, and 5 numerically.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

B Application Problem (6 minutes)
Concept Development (30 minutes)

B Student Debrief (9 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Multiply by Units 4.NBT.1 (4 minutes)
= Divide Different Units 4.NBT.1 (4 minutes)
= Group Counting 4.NBT.1 (3 minutes)
= Divide Three-Digit Numbers by 2 4.NBT.6 (4 minutes)

Multiply by Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4. F

T: (Project area model of 3 tens x 1. |

1]

Beneath it, write 3 tens x 1.) Say the
. . 3pq to 30 3o < Lo
number sentence in unit form. |
S: 3tensx1=3tens. " o o
(Write 3 tens x 1 = 3 tens.) Write the U
number sentence in standard form. 3 bené ¥ 1t 3hens  Bheng x | ben: Jhundeedg 3 beng x Liens? b hundreds
S: (Write 30 x 1 =30.) 30 x1:3p 3ox 10 =300 30020 2beo

(Beneath 3 tens x 1 = 3 tens, write 30 x 1 = 30. Project area model of 3 tens x 1 ten. Beneath it,
write 3 tens x 1 ten.) Say the number sentence in unit form.

S:  (Write 3 tens x 1 ten.) 3 tens x 1 ten = 3 hundreds.
: (Write 3 tens x 1 ten = 3 hundreds.) Write the number sentence in standard form.
S:  (Write 30 x 10 = 300.)
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A STORY OF UNITS Lesson 28

T: (Beneath 3 tens x 1 ten = 3 hundreds, write 30 x 10 = 300. Project area model of 3 tens x 2 tens.
Beneath it, write 3 tens x 2 tens.) Say the number sentence in unit form.

3 tens x 2 tens = 6 hundreds.

(Write 3 tens x 2 tens = 6 hundreds.) Write the number sentence in standard form.
(Write 30 x 20 = 600.)

T: Beneath 3 tens x 2 tens = 6 hundreds, write 30 x 20 = 600.

w 4@

Continue with the following possible sequence: 3 tens x 3 tens, 3 tens x5 tens, 2 tens x 1, 2 tens x 1 ten,
2 tens x 2 tens, 2 tens x 4 tens, and 3 tens x 4 tens.

Divide Different Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 26’s Concept Development.

8+2=4 80+2=40 800 +2 =400 8,000 + 2 =4,000

T: (Write8+2=___.) Say the division sentence in unit form.

S: 8ones+2=4ones.

T: (Write 8 +2=4. Totheright, write 80 +2=___.) Say the division sentence in unit form.

S: 8tens+2=4tens.

T: (Write 80 + 2 =40. To the right, write 800+ 2 =____.) Say the division sentence in unit form.

S: 8 hundreds + 2 = 4 hundreds.

T (Write 800 + 2 = 400. To the right, write 8,000 +2 = .) Say the division sentence in unit form.

S:  8thousands + 2 = 4 thousands.

T: (Write 8,000 + 2 = 4,000.)

T: (Write6tens+2=___.) Onyour personal white board, write the division sentence in standard
form.

S:  (Write 60+ 2 =30.)

Continue with the following possible sequence: 15 tens + 5, 12 hundreds + 3, 28 hundreds + 4, 21 tens + 3,
36 tens + 4, 20 tens + 5, and 30 hundreds + 5.

Group Counting (3 minutes)

Note: This fluency activity prepares students to divide with remainders during Lesson 30’s Concept
Development.

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

=  Sixesto 60

= Sevensto 70
=  Eights to 80
=  Nines to 90
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A STORY OF UNITS Lesson 28

Divide Three-Digit Numbers by 2 (4 minutes)

Materials: (S) Personal white board, thousands place value chart for dividing (Lesson 26 Template)

Note: This fluency activity reviews Lesson 27’s Concept Development.

T: (Write 546 + 2.) Show 546 + 2 by drawing place value disks in two different groups.
S:  (Draw place value disks.)

T: Solve the same problem using the algorithm.

S:  (Solve.)

Repeat the process using the following possible sequence: 368 + 2 and 846 + 2.

Application Problem (6 minutes)

Use 846 + 2 to write a word problem. Then, draw an accompanying tape diagram and solve.

Christie bw’fjhjr o baa of chercies 40 ZE%
Lunahm@ 4l 3rm5 She shared —— ‘63‘

holf of the cherries with hev EE
neighbor, How many 3rl::.;ms oi 9

¢ ——
cherries does Chrishie Moy Y el

oF chevries,

Note: This Application Problem connects to Lesson 27’s halving discussion in the Student Debrief. It also

reinforces the use of inverse operations to check calculations. It uses the division problem from the fluency
activity Divide Three-Digit Numbers. Encourage students to revise their word problems to use the word half.

Concept Development (30 minutes)

Materials: (T) Thousands place value chart for dividing (Lesson 26 Template) (S) Personal white board,

thousands place value chart for dividing (Lesson 26 Template)

Problem 1: 297 +4

T: (Write 297 + 4.) Set up 297 + 4 in your thousands place value chart, and write the problem to solve

using long division.
Divide 2 hundreds by 4.
S:  There aren’t enough hundreds to put them into 4 groups. | need to break them apart.
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A STORY OF UNITS Lesson 28

Correct. 2 hundreds is the same as how many tens?

S: 20 tens. NOTES ON
20 tens plus 9 tens is 29 tens. Divide 29 tens by 4. MULTIPLE MEANS
What is the quotient? OF ENGAGEMENT:
S: 7 tens. This vignette supports students step by
. 5 step when using it in combination with
T: Where do we record 7 tens: Lesson 27. Consider enhancing the
S:  Above the 9. experience for learners who have
T: Why? limited executive functioning by
S:  Because the 9is in the tens place. It represents the guiding students to set appropriate

individual goals. Goals may include

number of tens. effort, efficiency, timing, organization,

T: Record 7 tens. When we distribute 29 tens into and persistence. In addition, consider
4 groups, there are 7 tens in each group. Say the adjusting the numbers to challenge
multiplication sentence that tells how many of the tens students working above grade level or
were distributed. offer alternatives such as developing a

. t tice the skill.
S: 7 tenstimes 4 equals 28 tens. iU plaes e e

As students are reciting the multiplication sentence, point to the 7 tens, then to the divisor, and then record
the 28. Be sure students are also recording.

T: We began with 29 tens, but we distributed 28 of them. How many tens are remaining? Say the
subtraction sentence that will show that.

S: 29 tens minus 28 tens equals 1 ten.

T: Continue dividing with your partner.

Allow time for students to divide.

74 74 Rl
97 = 4[297
-238 -238
| L7
I -k
|
Q=1
R=)

What is the quotient and the remainder?

The quotient is 74 and the remainder is 1.

How can we use multiplication and addition to check if our quotient is correct?

We can multiply 74 by 4, and then add the remainder 1. If we get 297, then we are correct.
Check your quotient using multiplication.

What was the new complexity for this division problem?

o A4 49 A

We didn’t have enough hundreds to divide, so we decomposed them as tens and divided by tens
first.
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A STORY OF UNITS Lesson 28

Problem 2
265
How many weeks are there in one year? —
T: What do we need to know in order to solve this problem? \7\ el L
S:  The number of days in one year.
T: How many days are in one year? \
St 365. > Sometimes 366. hundeeds ,‘\‘L“S@\ o=
T: Good! Let’s use 365 days. What other information is \\{ — e
necessary? =
S:  There are 7 days in a week. —
T: Okay, use a tape diagram to represent this problem. Show ' _,
your partner how you set up your tape diagram. Solve and N i \--
then check your work. —_ . \' -
Allow students time to work independently. Circulate = @ —————12222° -

and offer assistance as necessary.

T: Did you find that 365 could be divided by 7 evenly?
No, there was a remainder of 1.

\ 5 has a value of
Siens , so T Ts gaced

Noove. e Yens (Aumnn .

In this problem, what does the remainder mean?
It means that there is one extra day.
Talk to your partner. How did you know it was an extra day?

©“ a4 49

Our whole, or total, represented the number of days in a 71“"""‘:"
year, 365, so our remainder is days. = 365 minus 52 groups | 3(0 =

of 7 leaves 1 day remaining. = 1 one is one day. 365 ones, _"__bé__—-
or days, is one year. |

So, what would be a good sentence to write?

S:  We can say, “There are 52 weeks and 1 day in one year.”

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the 52 BQ"
allotted 10 minutes. For some classes, it may be appropriate to modify the

assignment by specifying which problems they work on first. Some problems X 7 + f
do not specify a method for solving. Students should solve these problems 3{0% 3@5
using the RDW approach used for Application Problems.
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A STORY OF UNITS

Student Debrief (9 minutes)

Lesson Objective: Represent and solve three-digit

dividend division with divisors of 2, 3, 4, and 5 numerically.

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 all of the problems with 4 as a divisor.
They all have a remainder of 1, 2, or 3. If you
were dividing by 4 and came up with a remainder
of 4, 5, or 6, what would you know?

=  Problems 1(a) and 1(b) have the same quotient.
How can the same quotient come from two
different whole amounts? Let’s draw a tape
diagram for each to show how that could be true.

=  Problems 1(c) and 1(d) have the same whole.
Which quotient is larger? Why?

=  How did the Application Problem connect to
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.

Lesson 28:

EUREKA
MATH

of 2, 3, 4, and 5 numerically.

Lesson 28

nome _Jackc

1. Divide. Check your work by

Draw disks on a

a 57%

ol ——
7 574 v

| =
Frre

F4bed
#/

Zless 3 77 24
.......... Tomee 24
I °
2
354 Y
e 1473:,4q r%_%ﬁ\ f. 59145 5,"5%3‘_ ! GRZ\F
ls 23 N %_ N
©7 i * 1 ” W8
i a2 By =y o2 oo
~ _ - qo0 =lfv
22 @=2% e 5
| e=1
Q=al
8 275-1-3‘1\ 22 =2 h. 459+5 gq
91 273 5us9 9L us?
:‘)L?; x 3 + 2 45 )‘17’,'55 "'__—’
s Y12 255v - q5 =y
-3 —d Q=91
2 Ry
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173 ;’%* 2 1fass 233 952
;“125—- 77" 784 -8 x,o M+ 3
15 952 95y
L . " n
2% @=1¢3 —35 Q233
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. Zach filled 581 one-liter bottles with apple cider. He distributed the bottlesto 4 stores. Each store

received the same number of bottles. How many liter bottlesdid each of the stores receive? Were

there any bottlesleft over? If so, how many?

"‘_‘3“ Eadh of the Shores recerved 145 e
6} \bottles . Therwas | borte Temosting,
-\

1o
21
-20
.

1
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Name Date

1. Divide. Check your work by multiplying. Draw disks on a place value chart as needed.

a. 574+2
b. 861+3
c. 354+2
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d. 354+3
e. 873+4
f. 591+5
EUREKA Lesson 28: Represent and solve three-digit dividend division with divisors 396
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g. 275+3

h. 459+5

i. 678+4
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A STORY OF UNITS Lesson 28 Problem Set m

jo 955+4

2. Zachfilled 581 one-liter bottles with apple cider. He distributed the bottles to 4 stores. Each store
received the same number of bottles. How many liter bottles did each of the stores receive?
Were there any bottles left over? If so, how many?
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Name Date

1. Divide. Check your work by multiplying. Draw disks on a place value chart as needed.

a. 776 +2 b. 596+3

2. A carton of milk contains 128 ounces. Sara’s son drinks 4 ounces of milk at each meal. How many
4-ounce servings will one carton of milk provide?
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Name Date

1. Divide. Check your work by multiplying. Draw disks on a place value chart as needed.

a. 378+2
b. 795+3
c. 512+4
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d. 492+4
e. 539+3
f. 862<+5
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g. 498+3

h. 783+5

i. 621+4
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j. 531:4

2. Selena’s dog completed an obstacle course that was 932 meters long. There were 4 parts to the course,
all equal in length. How long was 1 part of the course?

EUREKA Lesson 28: Represent and solve three-digit dividend division with divisors 403
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A STORY OF UNITS Lesson 29 m

Lesson 29

Objective: Represent numerically four-digit dividend division with divisors
of 2, 3,4, and 5, decomposing a remainder up to three times.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
B Application Problem (5 minutes)

Concept Development (33 minutes)
Bl Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply by Units 4.NBT.1 (4 minutes)
= Divide Different Units 4.NBT.1 (4 minutes)
= Divide to Find Half 4.NBT.6 (4 minutes)

Multiply by Units (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4.

T: (Write2x4=__) Say the multiplication sentence in unit form.
S: 2o0nesx4=_8ones.

T: Write the equation in standard form.

S: (Write2x4=8.)

T: (Write20x4 =___.) Say the multiplication sentence in unit form.
S: 2tens x4 =8tens.

T: Write the equation in standard form.

S: (Write 20 x 4 =80.)

T: (Write 2 tens x4 tens = __.) Say the multiplication sentence in unit form.
S:  2tens x4 tens =8 hundreds.

T: Write the equation in standard form.

S: (Write 20 x 40 = 800.)

Continue with the following possible sequence: 3 x 3,30 x 3,30 x30,30x40,5x 3,50 x 3,50 x 30, 50 x 50,
5x 8,50 x 8, and 50 x 80.
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A STORY OF UNITS Lesson 29 m

Divide Different Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 26’s Concept Development and strengthens students’
understanding of place value’s role in the long division algorithm.

Repeat the process from Lesson 28 using the following possible sequence: 9 ones + 3, 9 tens + 3,
9 hundreds + 3, 9 thousands + 3, 16 tens + 4, 15 hundreds + 5, 27 hundreds + 3, 24 tens + 3, 32 tens + 4,
40 tens + 5, and 20 hundreds + 5.

Divide to Find Half (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 28’s Concept Development.

T: Find half of 38 using long division.
S: 19.

T: Find half of 386.

S: 193.

Continue with the following possible sequence: half of 56, 562, 74, and 744.

Application Problem (5 minutes)

NOTES ON
Janet uses 4 feet of ribbon to decorate each pillow. The ribbon MULTIPLE MEANS
comes in 225-foot rolls. How many pillows will she be able to OF REPRESENTATION:
decorate with one roll of ribbon? Will there be any ribbon left _ ) .

B Simplify and clarify the Application
over: Problem for English language learners
Note: This Application Problem reviews the skill of and others. Use images or illustrations
decomposing units in order to divide and interpreting a to explain a roll of ribbon. Challenge

students working above grade level to
make predictions or estimates before
solving and to determine and discuss
which model and method is most
5 b el efficient (for them) to solve 225 divided
225‘ = by 4.
4225

7D
i /?J ,%_?r Janet con wake. S pillaws fow

1@“ UE (-tbbb‘ﬂi a_nc{ she will have

remainder within the context of a word problem so that those
skills may be applied to today’s work with four-digit dividends.

! \ Lot of ribbw lelf ovtr. -
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A STORY OF UNITS Lesson 29

Concept Development (33 minutes)

Materials: (S) Personal white board

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Problem 1: Divide using the standard algorithm and multiply to
check the answer.

T: (Write 4,325 + 3.) Write 4,325 + 3 on your personal 7 Gl i SUsER {he AriErest 6 Serme
white board. learners, it may be meaningful to
Divide 4 thousands by 3. What is the quotient? couple the long division with premade

modeling with place value disks or real

St 1thousand. objects that can be referred to

Record 1 thousand. Say the multiplication sentence throughout the vignette. Give students
that tells how many of the thousands we distributed. graph paper to ease the recording of
S: 1 thousand times three equals 3 thousands. numbers in their place value columns.
As students are reciting the multiplication sentence, point
to the thousand, then to the divisor, and then record the 3 | ,LH | R2 \]L}LH U(, 237%
in the thousands column. Be sure students are also ]
recordin 5 L\’}Z_F) X 3 + 2
& 2 FH— —
T: We began with 4 thousands and distributed 3 of —’l“é 4.323 4,3 75
them. How many thousands remain? What is the 7
subtraction sentence that will show that? i_
S: 4 thousands minus 3 thousands equals 1 thousand. \%‘
-1
As students are reciting the subtraction sentence, point to ——‘55
the 4 thousands and the 3 thousands, and then record the 3
remaining 1. _,_Z_.

T: What do you notice about what we subtracted?

S:  We have 1 thousand left that we can decompose into 10 hundreds.
T: How many hundreds did we already have?
S

3 hundreds. Now, our division sentence for the hundreds is 13 hundreds divided by 3. 13 hundreds
divided by 3 is 4 hundreds.

T: Record 4 hundreds. Continue dividing with your partner. 751 R 15 )
f s
Allow time for students to complete the long division. 3 2, 154 3 ok
-2\ X + | /
T. S ivisi . o oey
ay the complete division sentence 5 2,253 2,254
S: 4,325 divided by 3 is 1,441 with a remainder of 2. ;\2
T: Great! How can we use multiplication and addition to o4
check if our quotient and remainder are correct? -3
S: We can multiply 1,441 by 3 and then add the remainder !
of 2.

Repeat with 2,254 + 3. Use the standard algorithm and multiply to check the answer. (Students see
22 hundreds + 3 is the first step instead of 2 thousands + 3.)
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A STORY OF UNITS

Problem 2

Lesson 29

Ellie bought two packs of beads. Altogether, she has 1,254 beads. If the number of beads in each bag is the
same, how many beads are in three packs?

T: Draw something to help you solve this problem.
(Pause.) What did you draw? Meted A Rethd B
S:  (Method A) | drew a tape diagram. | made 1,254 1454
2 units and labeled the whole as 1,254, since we
know that there are 1,254 beads in two packs.
Then, | just drew a third unit. | labeled all 3 units
with a question mark to represent how many ? S g E i
beads are in three packs. ’
S:  (Method B) Not me. After | drew two LT 4
equal parts, | drew a second tape diagram ——— (2]
below with three equal parts. 2.\ 1254 Fi
T:  What conclusions did you make from your =ie __3_‘1__.
drawing? °: 1‘9?‘
S:  We need to divide 1,254 by 2 to find out how —_
many beads are in each bag. This helps because V¥
if we know how many beads are in one bag, we =1 '-f.
can multiply by 3 to find out how many beads s}
are in three bags.
T: 1,254 divided by 2 is ...? D ik = 115452+ Lz
S: 1,254 divided by 2 is 627. Junths * bZTR3 = 1,281
T: Arewedone?
e beads T 2 pacdks,
S:  No! We needed to multiply 627 by 3 to find the —ﬂ“’r{ ace 1, P

total number of beads in three packs.
S: 627 times 3 equals 1,881. There are 1,881 beads in three packs.

Note: Clearly this is scripted to reflect a classroom where students have confidence with the tape diagram.
If students need a more guided approach, it should be provided.

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.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Represent numerically four-digit
dividend division with divisors of 2, 3, 4, and 5,
decomposing a remainder up to three times.

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.

= All of the problems in the Problem Set divided a
four-digit number by a one-digit number.
Why do some of the quotients contain three
digits while others have four?

=  What did you notice about the size of the
quotient in Problems 1(e) and 1(f) when the
divisor increased from 2 to 3?

=  Problems 1(i) and 1(j) resulted in the same
qguotient. Explain why that is possible.

=  Whenis it possible for you to know, before
dividing, whether or not a division problem will
have a remainder?

=  We have divided two-, three-, and now four-digit
numbers. Explain to your partner how each time
the whole became larger, another step was
added. Discuss what you think would be true for
dividing a number with a greater number of
digits.

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 29:

EUREKA
MATH

Lesson 29

Name —Ju\( Date
1. Divide, then check using multiplication.
a 1672:4 b. 1,578:4 <
4l _3qug2. 24 5%
q :77. "_,s_‘!_‘b 45’ xpd_2
lo T 1L 1576 15781
) 57 ‘
— ‘;2_ i Q=34
-sg o Q=2
Q=237
c 638+237 2474 d. 8949:4 U {1 R= |
2[a48 x _ 2 t %‘1
6 e
= s i_ 17.37 %'113_
= 3 : 1T 3‘1% W@
-1
& ]
-__*% _Z.—-
e. 7,569+2 3 \ + 2523
lﬁ%z_%‘g 3784 7555f 7o ;5‘7 55
=G 2v ,L—- 756“!‘/
:E’__ 7568 %9V \5
16 o6
Sl g 6.
) R=1 A
-3 il 1
| ©
1591 - 1514 Ry
. 7,955+5 . +
& 5—\?5 : L h. 7,574+5 5_%57"[ 4 7470
™ Fessv 25 st |9
25 % 235~ 7570 MV
[} tl
45 -5 i
-4
—_%é e Q=914
> 9 Q=Y
Rz 7
1 7,469433_71‘”ﬁ i 9sse+4 1]A9H 2‘181
& z\m RAY < x
- N 9956
E3 7%7 Tl %
24 Q=248 :“%Z'
2 R=2 :26"_
2. There are twice as many cows as goats on a farm. All the cows and goats have a total of 6 legs. How
many re there?

ol a3 4G, 24
3709 E e
=27 2\ \»\\

Gous o9 -8

g =9 2
2 -3¢
“There ace 93 830:\5 o
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A STORY OF UNITS Lesson 29 Problem Set m

Name Date

1. Divide, and then check using multiplication.

a. 1672+4

b. 1,578 +4

c. 6,948+2
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A STORY OF UNITS Lesson 29 Problem Set m

d. 8949+4

e. 7,569+2

f. 7,569+3
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A STORY OF UNITS Lesson 29 Problem Set m

g. 7,955+5

h. 7,574 +5

i. 7,469=+3
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A STORY OF UNITS Lesson 29 Problem Set m

ji. 9,956+4

2. There are twice as many cows as goats on a farm. All the cows and goats have a total of 1,116 legs.
How many goats are there?
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A STORY OF UNITS Lesson 29 Exit Ticket m

Name Date

1. Divide, and then check using multiplication.

a. 1,773:3 b. 8472+5

2. The post office had an equal number of each of 4 types of stamps. There was a total of 1,784 stamps.
How many of each type of stamp did the post office have?
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A STORY OF UNITS Lesson 29 Homework m

Name Date

1. Divide, and then check using multiplication.

a. 2,464 +4

b. 1,848 +3

c. 9,426+3
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A STORY OF UNITS Lesson 29 Homework m

d. 6,587+2

e. 5445+3

f. 5425+2
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g. 8,467+3

h. 8,456+3

i. 4,937=+4
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A STORY OF UNITS Lesson 29 Homework m

i, 6173+5

2. Atruck has 4 crates of apples. Each crate has an equal number of apples. Altogether, the truck is carrying
1,728 apples. How many apples are in 3 crates?
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A STORY OF UNITS

Lesson 30

Lesson 30 m

Objective: Solve division problems with a zero in the dividend or with a

zero in the quotient.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Using the Standard Algorithm 4.NBT.5 (4 minutes)
= Divide Different Units 4.NBT.1 (4 minutes)
= Find the Quotient and Remainder 4.NBT.6 (4 minutes)

Multiply Using the Standard Algorithm (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the Concept Development from Lessons 10 and 11, in anticipation of

Topic H.
T: (Write 773 x2=___.) On your personal white board, find the product using the standard algorithm.
S:  (Solve.)

Repeat the process for the following possible sequence: 147 x 3, 1,605 x 3, and 5,741 x 5.

Divide Different Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 26’s Concept Development and strengthens students’

understanding of place value’s role in the long division algorithm.

Repeat the process from Lesson 28 using the following possible sequence: 15 ones + 3, 15 tens + 3,

25 hundreds + 5, 21 hundreds + 3, 28 tens + 4, 30 tens + 5, and 40 hundreds =+ 5.

EUREKA Lesson 30: Solve division problems with a zero in the dividend or with a zero in

™ the quotient.
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A STORY OF UNITS Lesson 30

Find the Quotient and Remainder (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 29’s Concept Development.

T: (Write 4,768 +2.) On your personal white board, find the quotient and remainder.
S:  (Solve.)

Continue with the following possible sequence: 6,851 +5, 1,264 + 4, and 1,375 + 4.

Application Problem (5 minutes)

The store wanted to put 1,455 bottles of juice into packs of 4. How many complete packs can they make?
How many more bottles do they need to make another pack?

Note: This problem is a review of Lesson 29, which bridges dividing with remainders to the current lesson.

33 {3 ’ e
455 4‘]%55 The shre can wa
H42 M3 complele packs.
2% They need L mwore
b | PP ~Z4 bf
E BT botfle fo make auothur pack.
remainder -1Z
>

Concept Development (33 minutes)
NOTES ON

MULTIPLE MEANS
OF REPRESENTATION:
Problem 1: Divide with a zero in the dividend. Build understanding of long division by

showing 804 divided by 4 with place
value disks, base ten blocks, or real

T:  What is our first step to divide 804 by 4? objects such as money. If beneficial,
try the following:

Materials: (S) Personal white board

804 +4

S: Divide the hundreds place. = Divide the largest units
by 4. = Use color to record the partial
dividends (e.g., 8 hundreds).
8 hundreds divided by 4 is...? Ividends (e.g., 8 hundreds)

S: 2 hundreds.

= Draw arrows to the numbers that
are brought down when remainders

Say a multiplication sentence that tells how many are regrouped with smaller units
hundreds have been distributed, starting with from the whole.
2 hundreds. = Encourage students to ask questions
S: 2 hundreds times 4 equals 8 hundreds. for clarity as they work.
EUREKA Lesson 30: Solve division problems with a zero in the dividend or with a zero in 419
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A STORY OF UNITS Lesson 30

Tell your partner how to find how many hundreds remain.

[ S: 8 hundreds minus 8 hundreds is 0 hundreds. Zero hundreds remain.

Zero hundreds remain. If zero hundreds remain, we can’t decompose hundreds into tens to keep
dividing. Are we finished?

S: If there are no more hundreds to regroup as tens, | guess we are finished. = Even if we had
hundreds to regroup, there aren’t any tens to regroup with. = There are still 4 ones. We have to
divide those.

T: Can we move straight to dividing in the ones column? Discuss with your partner what happens if we
just pass by the tens since there are zero tens.

S:  We have to divide all of the units in the whole, so yeah, let’s divide 4 ones by 4. 2>

If we do that, we record 1 one in the ones column, but then we have nothing to

record in the tens column because we skipped it. = Our answer could be 21. ‘2- D l
But if I multiply 21 times 4, that’s 84, and the whole is 804. - We have to keep ]
dividing in the tens, even if there are zero tens to divide, otherwise our answer will LI. gDul
be wrong.

T: Yes, we must keep dividing unit by unit, even if there is a zero in a unit. "3
Zero h‘undreds renefrr)ed as tens is zero tens. Zero tens plus zero tens is zero tens. DD

m What is zero tens divided by 4? 3 D

S: Zero tens. I
We continue recording even if we have zero tens to regroup. Zero tens DL*
times 4 is...? o I.l

S:  Zero tens. et

T: Zerotens minus zero tens is zero tens. 4 ones remain. Work with your b
partner to find the quotient.

S:  (Continue dividing until they reach the quotient of 201.)

T: Say the complete equation. 201

S: 804 divided by 4 equals 201. X Il

T: Check your work using multiplication.

S: 201 times 4 equals 804. goY

T: Tell your partner how you know when to stop dividing.

S:  When there are no more remainders, you are finished. = You must keep dividing in each place
value, even if there are zero remainders or a zero in the whole. = Keep dividing until each place
value has been divided. Once you divide the ones, you have a quotient and possibly a remainder. =

- You must keep dividing the smaller units even if you don’t have any larger units to divide.
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A STORY OF UNITS Lesson 30

Problem 2: Divide with a zero in the quotient.
4,218 +3
T:  Work with your partner to divide the thousands and the hundreds. As | circulate around the room,
let me hear you using the language of units as you divide.

Allow students one to two minutes to divide. Have two students come to the board to show their work.

T: |see that these students have found the quotient contains 1 thousand and 4 hundreds. When they
subtracted the distributed hundreds, there was no remainder. We don’t need to rename zero
hundreds as tens, but we do have 1 ten to divide. Discuss with your partner your next steps.

S: 1ten cannot be divided by 3. I’'m not sure what to do. = But 10 divided by 3
would give me a quotient of 3. = But that’s 3 ones, not 3 tens. = If | divided ! '4 D'{P

1 ten into 3 groups, | would distribute zero tens if | was using disks, so the 3 ‘ J_t, 2 I g

answer is zero tens. We should record zero tens in our quotient.
T: Right! If we distribute zero tens we record zero in the quotient and still have

1 ten and 8 ones remaining. Talk with your partner about your next steps. 12
S: We can change 1 ten for 10 ones. Now we have 18 ones divided by 3 is ~\ 7
6 ones. Our quotientis 1,406. r—
Talk with your partner about the importance of the zero in your quotient. GE‘)
S: If I didn’t record the zero, my answer would be wrong. = The zerois a ~
placeholder of the tens. | can’t leave that place empty. Or, what if | tried g
recording the 6 ones in the tens place? Then, my answer would really be t
wrong! = | can always use multiplication or estimation to check my work in "l
case | may have recorded wrong. O
Problem Set (20 minutes)
Students should do their personal best to complete the Problem NOTES ON
Set within the allotted 20 minutes. For some classes, it may be MULTIPLE MEANS
appropriate to modify the assignment by specifying which OF ENGAGEMENT:
problems they work on first. Some problems do not specify a Students working above grade level
method for solving. Students should solve these problems using will enjoy the challenge of Problem

11(b) on the Problem Set. Extend the
problem further by asking, “How could
you change the whole so that there is a
zero in the quotient in a different place
(than the hundreds place)?”

the RDW approach used for Application Problems.
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Lesson 30

Student Debrief (10 minutes)
Lesson Objective: Solve division problems with a zero in neme _Jack -
the dividend or with a zero in the quotient. o
. 9 2 s 234Ry 234 02

The Student Debrief is intended to invite reflection and 3t L e
active processing of the total lesson experience. :_'% N

. . . . e v =
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 ' ﬁ%i ;‘3 " =203
misconceptions or misunderstandings that can be e e M&:"

. . . . =0 2 "
addressed in the Debrief. Guide studentsin a -,:73, senes 293
conversation to debrief the Problem Set and process the o 203 Hot
lesson. o 7

. . . 5. 760+4 lq ‘qo 6. 5,12.0-6-4\7_?
Any combination of the questions below may be used to 417co %C:‘« 4@'1% . g
lead the discussion. _'373; I 5126
) 32
= |n Problem 6, did anyone get 128? How did you ——s e
know that was wrong? S
= |n Problem 10, the whole had consecutive zeros.
How does your place value knowledge help you
to keep track of where you are dividing?
=  How does multiplication help you check your
division?
=  For what reason might there be a zero in the
t. t? 7. 3070+5 l“’l 8. 6,706+5 l3 K\
quotient: 5r§ﬁ>’ ! slemoe 341 (705
- . . . -%0 & &
=  We divide, starting with the largest unit, and see e ooV —5‘—7— 1565 —ﬁ};-,
if there is a remainder. What do we do with the 26 55
.. . . . . Z20 -20 Q= 1,34\
remaining unit or units? How is that different ° 66 Q=
than what we do in the ones place? ;
=  Normally, we stop dividing at the ones place, and o rnsiavi \ ————
if there’s a remainder, we give the remainder M s 93n 5_2003 30 9,006
with the quotient. What if we were dividing up ) %;,H{‘ﬁﬁ‘—, =y "qoo‘z "—‘ﬁo—%,
money? If we got down to the ones place, using 2 # ;s oo Q=300
3 . 220 2 -
dollars, what could we do? = Gézl\’ o8 R=2
T oM3er T Z
. . . 11.I. e nt remainder for 3,: 1*3.5 313\
Exit Ticket (3 minutes) e 5e, &= B B
Q=2 "fﬁ' 329 sy
After the Student Debrief, instruct students to complete ‘_:1
the Exit Ticket. A review of their work will help with > mﬁamﬂmf’ g T e e ones
assessing students’ understanding of the concepts that She @&mﬁﬁimﬂf“@“ﬁ‘@w% i
were presented in today’s lesson and planning more PSR, 2 GRles Chige W ko o 8 57 becsiee
effectively for future lessons. The questions may be read
aloud to the students.
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A STORY OF UNITS Lesson 30 Problem Set m

Name Date

Divide. Check your solutions by multiplying.

1. 204 +4 2. 704+3
3. 627+3 4. 407 +2
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A STORY OF UNITS Lesson 30 Problem Set m

5. 760+4 6. 5,120+4
7. 3,070+5 8. 6,706 + 5
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A STORY OF UNITS Lesson 30 Problem Set m

9. 8313+4 10. 9,008 +3

11. a. Find the quotient and remainder for 3,131 + 3.

b. How could you change the digit in the ones place of the whole so that there would be no remainder?
Explain how you determined your answer.
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Name Date

Divide. Check your solutions by multiplying.

1. 380+4 2. 7,040+3
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Name Date

Divide. Check your solutions by multiplying.

1. 409+5 2. 503=+2
3. 831+4 4. 602+3
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A STORY OF UNITS Lesson 30 Homework m

5. 720+3 6. 6,250=+5
7. 2,060+5 8. 9,031=+2
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A STORY OF UNITS Lesson 30 Homework m

9. 6,218+4 10. 8,000 +4
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A STORY OF UNITS Lesson 31 m

Lesson 31

Objective: Interpret division word problems as either number of groups
unknown or group size unknown.

Suggested Lesson Structure

Bl Fluency Practice (121 minutes)

B Application Problem (5 minutes)
Concept Development (34 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Sprint: Divide Different Units 4.NBT.1 (9 minutes)
= Group Size or Number of Groups Unknown 4.0A.1 (2 minutes)
Sprint: Divide Different Units (9 minutes)

Materials: (S) Divide Different Units Sprint

Note: This Sprint reviews Lesson 26’s Concept Development and strengthens students’ understanding of
place value’s role in the long division algorithm.

Group Size or Number of Groups Unknown (2 minutes)

Note: This fluency activity prepares students for today’s Concept Development.

T: (Draw or project the 8 + 2 = 4 tape diagrams shown on 1, =i}
the right.) Here are two tape diagrams representing g +2=4 g:1=

8 + 2 =4. (Point to the model on the left.) What does ' ‘ l
the 2 represent, the size of the group or the number

of groups?

S:  The size of the group! . L 2l
(Point to the second model.) In the model to the 1233 =

right? [:[

S: The number of groups.

Repeat with 12 + 3 =4,

EUREKA Lesson 31: Interpret division word problems as either number of groups unknown 430
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A STORY OF UNITS

Application Problem (5 minutes)

1,624 shirts need to be sorted into 4 equal groups. How many shirts will be in each group?

Yol
H[IL2%  hoy ghiets will
\b24 ' Ve i endh Aroop-
02

s{ 1| L

24

e

0

Note: This Application Problem is a review of Lesson 30,
practicing with a zero in the quotient. In Problem 1 of the
Concept Development, students discuss whether the unknown
in this problem is the group size or the number of groups.

Concept Development (34 minutes)

Materials: (S) Personal white board

Problem 1

NOTES ON

MULTIPLE MEANS

OF ENGAGEMENT:
Differentiate the difficulty of the

Application Problem by adjusting the
numbers.

Extend for students working above

grade level with these questions:

= How or why might the shirts be
sorted?

= Were you able to predict that a zero
would be in the quotient? How?

Dr. Casey has 1,868 milliliters of Medicine T. She pours equal amounts of the medicine into 4 containers.

How many milliliters of medicine are in each container?
— T: Canyoudraw something to help you solve this
problem? What can you draw? Go ahead and do so.
S:  (Draw.)
What did you draw?

S: Idrew a tape diagram with the whole labeled as
1,868 milliliters. = | made the whole into 4 equal parts
because she poured the medicine into four containers.

m T:  What are we trying to find out?
S: We need to find out how many milliliters are in each
container. = We need to find the size of the group.

T: Right, we are finding the size of the group. We already
know how many groups there are, four.

Each contaaner will )
hove. HeTml of wmedidne.

T: Let’s label the unknown with t for Medicine T.
T: Solve for how much medicine will be in each container. (Allow time for students to work.)
L S:  There will be 467 milliliters in each container.
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A STORY OF UNITS Lesson 31

T: Compare this tape diagram to the one you drew in the Application Problem. Discuss the similarities.
Were you solving for the number of groups or the size of the group?

S: Both tape diagrams are broken into four groups. = Both show we were solving for the size of each
group.

Problem 2

T: (Draw or project the tape diagram shown below.) With your partner, discuss the tape diagram.
Then, create your own word problem to match. Remember to determine if you are finding the size
of the group or the number of groups. (We might also express this choice as the number of
measurements or the size of the measurements.)

(] [ ]

Guide students to see that the equal partitioned parts of the tape diagram tell how many groups there are.
Students need to write a problem that asks for the number in each group or the size of the measurement.
Suggest the context of 168 liters of cleaning solution to be poured equally into 3 containers. Have a few sets
of partners share their word problems to verify students are writing to solve for group size unknown.

Problem 3

Two hundred thirty-two people are driving to a conference. If each car holds 4 people, including the driver,
how many cars will be needed?

T: Can you draw something to help you solve this problem? Go ahead. (Pause while students draw.)
What did you draw?
S: ldrew a tape diagram with the whole labeled as 232 people.

Tell your partner how you partitioned the tape diagram. Are you finding the size of each group or
the number of groups?

S:  We made 4 equal parts because each car has

4 people init. > We know the size of the 5%

group. Each car has 4 people. We don’t 23 L|' 232

know how many groups or how many cars. e e, 2D 59 el
- We showed that 4 are in each car, but we 7 —_ cars
don’t know the number of cars. = Each unit il 3L b(, mcdzd.
of the tape diagram shows there are 4 people =

in each car, but we didn’t know how many 8]

cars to draw.

T: We labeled the tape diagram to show 4 people in each car and used a question mark to show we
didn’t know how many cars were needed. Solve.

S:  (Solve.)
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A STORY OF UNITS

T: Tell your partner how you solved.
S: Idivided 232 by 4. The quotient is 58.

Problem 4

T: (Draw or project the tape diagram shown below.)
With your partner, discuss the parts of the tape
diagram. Then, write your own word problem to
match. Remember to determine if you are solving for
the size of the group or the number of groups.

(We might also express this choice as the number of
measurements or the size of the measurements.)

138
——

3| 7. |

Lesson 31 m

NOTES ON

MULTIPLE MEANS

OF ACTION AND

EXPRESSION:
Give extra time and opportunities for
discussion to English language learners
and others as they write their own
word problem. If time is an issue, use
the suggestion mentioned or provide
the following frame:
There are 138 .
If we put 3 in each group, how
many groups can be made?

Guide students to see the first partitioned part of the tape diagram tells how many are in each group.
Students need to write a problem that asks for the number of groups and account for a remainder.

Suggest the context of 138 feet of rope cut into 3-foot segments, solving for the number of ropes, or groups
(measurements). Have a few sets of partners share their word problems to verify students are writing to find
the unknown number of groups. Have students compare and contrast the tape diagrams and word problems

for this problem and Problem 2 of the Concept Development.

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 division word problems as
either number of groups unknown or group size unknown.

The Student Debrief is intended to invite reflection and

Name _SQC\( Date

Draw a tape diagram and solve. The first two tape diagrams have been drawn for you. Identify If the group
ske or the number of groups Is unknown.

1. Monique needs exactly 4 plates on each table for the banquet. If she has 312 plates, how many tables Is

she able to prepare? bl
q (\'\m\m.u s able Yo preqare
312 _.._%_ 7% talles.
’ 2 The auweoee oF amo.i:s s
P 3%
—_— LAENoWN -
)
2. 2,365 books IF5 cla hared the how many
books did each class recelve? % 473
26
75 - 2'3.0 . Zach Class secerwd
-20
_g% 473 boeoks.
I\.’; “The armpS\ZQ 3 unknown |
=)

3. 11,503 kilograms of rice was packed In sacks welghing 3 kilograms each, how many sacks were packed?
1,503 o\

o) T oo

active processing of the total lesson experience. 2% T“u‘;‘;,“\;";;"c g
.3
1
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Lesson 31 m

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 and why are the tape diagrams in Problems
1 and 2 different?

Share your tape diagram for Problem 3. What led
you to draw a tape diagram to solve for the
number of groups?

For Problem 3, if our tape diagram shows the
whole divided into 3 equal groups instead, would
we get the wrong quotient?

Compare your tape diagrams for Problem 2 and
Problem 4. Describe how your tape diagrams
differ between one- and two-step problems.

If there are two unknowns, how do you
determine which one to solve first?

If, for Problem 5, the tape diagram was drawn to
show groups of 5, instead of 5 equal groups, how
might that lead to challenges when solving the
second part of the problem?

Exit Ticket (3 minutes)

Rita made 5 batches of cookies. There was a total of 2,400 cookies. If each batch contained the same
number of cookies, how many cookies were in 4 batches?

7,"{00

e 430 430
SITHO v G
=t =30 7920
c o) ’

-4o

[@'e)

- &

o

“There wece 1,320 cookies ta Y boches.

“The aroue Size TS unKnown .

Every day, Sarah drives the same distance to work and back home. If Sarah drove 1,005 miles in 5 days,
how far did Sarah drive in 3 days?

4,005 | 20|
I e x s

e el ACEN
w - O

o5
= B

(@]
Dacan droe 6OD mnles 3a D Aada.

“The Svo,\p Size 15 unencwn,

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
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A STORY OF UNITS Lesson 31 Sprint m

A Number Correct:
Divide.
1. 6+2= 23. 300+5=
2. 60+2= 24, 3,000 +5=
3. 600 +2 = 25. 16+4=
4. 6,000 +2 = 26. 160+4=
5. 9+3= 27. 18+6=
6. 90+3= 28. 1,800 + 6 =
7. 900 +3= 29. 28+7=
8. 9,000 + 3 = 30. 280+ 7=
9. 10+5= 31. 48 + 8 =
10. 15+5= 32. 4,800+ 8 =
11. 150+5= 33. 6,300 +9 =
12. 1,500 +5= 34. 200+5+=
13. 2,500 +5= 35. 560+ 7=
14. 3,500+ 5= 36. 7,200+ 9=
15. 4,500 +5 = 37. 480+ 6 =
16. 450+5= 38. 5,600 + 8 =
17. 8+4= 39. 400 +5=
18. 12+4-= 40. 6,300+ 7 =
19. 120+4 = 41. 810+9=
20. 1,200 +4 = 42. 640 + 8 =
21. 25+5= 43, 5,400 + 6 =
22. 30+5= 44, 4,000 +5=
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A STORY OF UNITS Lesson 31 Sprint m

B Number Correct:
g Improvement:

Divide.

1. 4+2= 23. 200+5=

2. 40+2= 24. 2,000 +5=

3. 400+2 = 25. 12+4=

4, 4,000+ 2= 26. 120+4 =

5. 6+3= 27. 21+7=

6. 60+ 3= 28. 2,100+ 7 =

7. 600+ 3= 29. 18+6=

8. 6,000 + 3 = 30. 180+ 6 =

9. 10+5= 31. 54 +9=

10. 15+5= 32. 5,400+9-=

11. 150+5= 33. 5,600 + 8 =

12. 250+5= 34. 300+5=

13. 350+5= 35. 490+7=

14. 3,500 + 5 = 36. 6,300+ 9 =

15. 4,500 +5 = 37. 420+ 6=

16. 450 +5 = 38. 4,800+ 8 =

17. 9+3= 39. 4,000 +5=

18. 12+3= 40. 560 + 8 =

19. 120+3= 41. 6,400 + 8 =

20. 1,200 +3 = 42. 720+ 8 =

21. 25+5= 43. 4,800 + 6 =

22. 20+5= 44. 400+5=
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A STORY OF UNITS Lesson 31 Problem Set m

Name Date

Draw a tape diagram and solve. The first two tape diagrams have been drawn for you. Identify if the group
size or the number of groups is unknown.

1. Monique needs exactly 4 plates on each table for the banquet. If she has 312 plates, how many tables is
she able to prepare?

312
N

2. 2,365 books were donated to an elementary school. If 5 classrooms shared the books equally, how many
books did each class receive?

2.365

3. 1f 1,503 kilograms of rice was packed in sacks weighing 3 kilograms each, how many sacks were packed?
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A STORY OF UNITS Lesson 31 Problem Set m

4. Rita made 5 batches of cookies. There was a total of 2,400 cookies. If each batch contained the same
number of cookies, how many cookies were in 4 batches?

5. Every day, Sarah drives the same distance to work and back home. If Sarah drove 1,005 miles in 5 days,
how far did Sarah drive in 3 days?
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A STORY OF UNITS Lesson 31 Exit Ticket m

Name Date

Solve the following problems. Draw tape diagrams to help you solve. Identify if the group size or the number
of groups is unknown.

1. 572 cars were parked in a parking garage. The same number of cars was parked on each floor. If there
were 4 floors, how many cars were parked on each floor?

2. 356 kilograms of flour were packed into sacks holding 2 kilograms each. How many sacks were packed?
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A STORY OF UNITS Lesson 31 Homework m

Name Date

Solve the following problems. Draw tape diagrams to help you solve. Identify if the group size or the number
of groups is unknown.

1. 500 milliliters of juice was shared equally by 4 children. How many milliliters of juice did each child get?

2. Kelly separated 618 cookies into baggies. Each baggie contained 3 cookies. How many baggies of cookies
did Kelly make?

3. Jeff biked the same distance each day for 5 days. If he traveled 350 miles altogether, how many miles did
he travel each day?
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A STORY OF UNITS Lesson 31 Homework m

4. A piece of ribbon 876 inches long was cut by a machine into 4-inch long strips to be made into bows.
How many strips were cut?

5. Five Martians equally share 1,940 Groblarx fruits. How many Groblarx fruits will 3 of the Martians
receive?
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A STORY OF UNITS

Lesson 32

Lesson 32 m

Objective: Interpret and find whole number quotients and remainders to
solve one-step division word problems with larger divisors of 6, 7, 8, and 9.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (7 minutes)
Concept Development

B Student Debrief

(31 minutes)
(10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Quadrilaterals 3.G.1 (4 minutes)
= Multiply Units 4.NBT.1 (4 minutes)
= Group Counting 4.0A.1 (4 minutes)

Quadrilaterals (4 minutes)

Materials: (T) Shapes (Fluency Template)

Note: This fluency activity reviews Grade 3
geometry concepts in anticipation of Module 4
content. The sheet can be duplicated for
students, if you prefer.

T: (Project the shapes template and the list
of attributes.) Take one minute to
discuss the attributes of the shapes you
see. You can use the list to help.

S:  Some have right angles. = All have
straight sides. = They all have 4 sides.
- B and G and maybe H and K have all
equal sides. I'm not really sure.

T: If we wanted to verify whether the sides
are equal, what would we do?

S:  Measure!

Attributes

Number of Sides
Length of Sides
Size of Angle
Right Angle

Shapes

Quadrilateral
Rhombus
Square
Rectangle
Parallelogram
Trapezoid

What about the angles? How could you verify that they’re right angles?

S: I could compare it to something that | know is a right angle.

Lesson 32:
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A STORY OF UNITS Lesson 32

T: (Post the shape names.) Now, look at the shape names. Determine, to the best of your ability,

which shapes might fall into each category.
S:  Band G might be squares. > All of them are quadrilaterals. = H and K might be rhombuses.

It’s hard to know if their sides are equal. = D and | are rectangles. Oh yeah, and B and G are, too.

- Land A look like trapezoids.

T: Which are quadrilaterals?

S:  All of them.

T:  Which shapes appear to be rectangles?

S: B,D,G,andl.

T:  Which appear to have opposite sides of equal length but are not rectangles?

S:  C,H,K. 2 Aand L have one pair of opposite sides that look the same.

T: Squares are rhombuses with right angles. Do you see any other shapes that might have four equal
sides without right angles?

S: HandK.

Multiply Units (4 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4’s content.

T: (Write2x4=___.) Say the multiplication sentence in unit form.
S: 2o0nesx4=_8ones.

T: Write the answer in standard form.

S: (Write 8.)

T: (Write20x4 =___.) Say the multiplication sentence in unit form.
S: 2tens x4 =8tens.

T: Write the answer in standard form.

S:  (Write 80.)

Continue with the following possible sequence: 2 hundreds x 4, 2 thousands x 4, 3 ones x 5, 3 tens x 5,
3 thousands x 5, 3 thousands x 4, 5 tens x 6, 5 ones x 4, 5 thousands x 8, and 9 tens x 6.

Group Counting (4 minutes)

Note: This fluency activity prepares students for this lesson’s Concept Development.

Direct students to count forward and backward, occasionally changing the direction of the count.
=  Sixesto 60
= Sevensto 70

=  Eightsto 80
=  Ninesto 90

EUREKA Lesson 32: Interpret and find whole number quotients and remainders to solve
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A STORY OF UNITS

Application Problem (7 minutes)

Use the tape diagram to create a division word problem that
solves for the unknown, the total number of threes in 4,194.
Switch word problems with a partner and solve.

1194 poonds 1,398
3| 4194
- - e

Il

A wlllpmdwas 4194 pounds of fhov. 79

1€ ey pack the Llovr 10 3 ?wnck -1
socks, haw wany gacls of Flovr can ~Z"f
Yhey make? =

They Can make 1,398 SaCKs Of flour.

Note: This problem extends understanding from Lesson 31
about solving for an unknown number of groups. Extend this
problem in the Student Debrief using a divisor of 6, which
connects to this lesson’s Concept Development.

Concept Development (31 minutes)

Materials: (S) Personal white board

Problem 1

Lesson 32

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Allot extra time and a moment for
discussion for English language learners
before they write. Make available a list
of measurement units (e.g., dollars)
and everyday units (e.g., marbles).

Students working below grade level
may benefit from a review. Ask, “What
is the whole amount? 4,194 what?
How many are in each group according
to our tape diagram? How can we
group our unit? Inacan? A basket?

A measurement? Do we know the
number of groups? How can we find
out?”

We all know there are 7 days in a week. How many weeks are in 259 days?

T: Draw what we know and what we need to know
on a tape diagram.

S: Ilabeled the whole as 259 days. Then, | puta 7 in one
part because there are 7 days in each week. We don’t

know how many groups of 7 days there are.

T: How did you represent the number of weeks that are
unknown?

S: Ilabeled the rest of the tape diagram with a question
mark.

Solve for how many weeks there are in 259 days.
S:  There are 37 weeks in 259 days.

EUREKA Lesson 32: Interpret and find whole number quotients and remainders to solve
one-step division word problems with larger divisors of 6, 7, 8, and 9.
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A STORY OF UNITS Lesson 32

T: The divisor in this problem is larger than in many division problems we have solved. Tell your
partner a strategy you can use to find the quotient when dividing by 7.

S: 25 tens divided by 7 is easy. It’s 3 tens with 4 tens left over. = | counted by sevens, 10 at a time:
10 sevens is 70, 20 sevens is 140, 30 sevens is 210, and 40 sevens would be too big. So, | got
30 sevens with 49 left over. = That still means you get 3 tens in the quotient. One way is like we
did with place value disks. The other is like we did with the area model. But they’ll both give the
same answer.

T: Either way of thinking will work for finding the quotient. When our divisor is large, how do | check
to see if my quotient and remainder are correct?

S:  The same way we always do! = It’s no different for big divisors than for small divisors—multiply the
number of groups times the size of each group. = And, don’t forget to add the remainder. =
Multiply the divisor by the quotient, and add the remainder.

T: So, what we learned about small divisors still helps us now!

Problem 2

Everyone is given the same number of colored pencils in art class. If there are 249 colored pencils and
8 students, how many pencils does each student receive?

T: Draw atape diagram to represent the problem. Describe the parts of your tape diagram to your
partner.
S: lrecorded and labeled the total of 249 pencils. Then, | made 8 equal parts because there are
8 students. | need to solve for how many in each group, so | put a question mark in one part to
show that | need to solve for how many pencils each student will get.
Solve for how many pencils each student will receive. (Allow students time to work.)
S:  Each student will receive 31 colored pencils. There will be 1 pencil left over.
Does your drawing of the tape diagram account for the remaining pencil? Let’s revise our tape
diagram to show the remainder.
S: I can shade a small portion at the end of the tape diagram to represent the remaining pencil. | will
have to resize each of the eight parts to make them equal.
Discuss a strategy you might have used when dividing by a larger divisor, like 8.
S: lcounted by 8 tens. 8 tens, 16 tens, 24 tens. = | know there are 2 fours in each eight. There are
6 foursin 24. So, half of 6 is 3. There are 3 eights in 24. = | used my facts. | know 8 times 3 tens is
24 tens.
249 31 Rl e
—— g7 | 7
(L1111}
7
. \ ‘ =74 %
—_— remainder
09 of |
-t
a2 1 Fach student receives 3\ pencils.
There 1 | pencil r:w-lnhtﬁ.
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A STORY OF UNITS Lesson 32

Problem 3

Mr. Hughes has 155 meters of volleyball netting. How many

nets can he make if each court requires 9 meters of netting? NOTES ON
T: Draw a tape diagram to represent the problem. MULTIPLE MEANS
Describe the parts of your tape diagram to your OF REPRESENTATION:
partner. English language learners and others
S: My tape diagram shows a total of 155. | partitioned may benefit from a brief explanation of
one section for 9 meters. | don’t know how many nets the terms volleyball, netting, and court.

he can make, but | do know the length of each.
Solve for how many nets can be made using long division.

S:  Seventeen nets can be made, but 2 meters of netting will be left over.
Does your drawing of the tape diagram account for the remaining netting? Let’s revise our tape
diagram to show the remainder.

S: I can shade a small portion at the end of the tape diagram to represent the remaining 2 meters.
What strategy did you use for dividing with the divisor of 9?

S: I counted by 9 tens. 9 tens, 18 tens. One hundred eighty was too big. = | used a special strategy.

I made 10 nets, which meant | used 90 meters of netting. That left 65 meters. Nine times 7 is 63 so
that meant 7 more nets and 2 meters left over. = | used my nines facts.

9x [Drets = G mebers 17 2
155 - (au0) +{27) el 55

145 weders \eft

Fx ) reks = LoD wekers
;' .7 'Z.'M!.-h"s lf.'ﬂ' = 153 :is
| 7
0+7= {1 “d's WLH\ Z mehcrs left over. -_—Q
Z

Mr. Hughes Cah make 17 nets.

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.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Interpret and find whole number
guotients and remainders to solve one-step division word
problems with larger divisors 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 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.

= |n Problem 2, are you solving for the quotient,
the remainder, or both? Why?

=  Did you have to revise your tape diagram for any
of the problems? If so, which one(s), and why?

= |n Problem 4, did anyone get 15 teams? Why
would that be an easy mistake to make?

=  How could a special strategy be used to solve
Problem 1?

=  How did yesterday’s lesson prepare you for
today’s lesson?

= Revisit the Application Problem. Revise the word
problems using a divisor of 6 and solve. Compare
the quotients. Do you see a relationship between
the quotients? Did you need to divide 4,194 by 6,
or could you have gotten the new quotient
directly from the previous quotient (1,398)?

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 32:

EUREKA
MATH

Lesson 32

mame __Jaclc Date
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1. A concert hall contains 8 sections of seats with the same number of seats in each section. If there are 248

seats, how many seafyrp n each section? 3} N
<7243 “These ase 3\ Seas ¥
—13@ [ach Sechon.
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»

In one day, the bakery made 719 bagels. The bagels were divided into 9 equal shipments. A few bagels
were left over and given to the baker. How many bagels did the baker get?
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teams were made? The remaining children served as referees. How many children served as referees?
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A STORY OF UNITS Lesson 32 Problem Set m

Name Date

Solve the following problems. Draw tape diagrams to help you solve. If there is a remainder, shade in a small
portion of the tape diagram to represent that portion of the whole.

1. A concert hall contains 8 sections of seats with the same number of seats in each section. If there are
248 seats, how many seats are in each section?

2. Inone day, the bakery made 719 bagels. The bagels were divided into 9 equal shipments. A few bagels
were left over and given to the baker. How many bagels did the baker get?

3. The sweet shop has 614 pieces of candy. They packed the candy into bags with 7 pieces in each bag.
How many bags of candy did they fill? How many pieces of candy were left?
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A STORY OF UNITS Lesson 32 Problem Set m

4. There were 904 children signed up for the relay race. If there were 6 children on each team, how many
teams were made? The remaining children served as referees. How many children served as referees?

5. 1,188 kilograms of rice are divided into 7 sacks. How many kilograms of rice are in 6 sacks of rice?
How many kilograms of rice remain?
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A STORY OF UNITS Lesson 32 Exit Ticket m

Name Date

Solve the following problems. Draw tape diagrams to help you solve. If there is a remainder, shade in a small
portion of the tape diagram to represent that portion of the whole.

1. Mr. Foote needs exactly 6 folders for each fourth-grade student at Hoover Elementary School. If he
bought 726 folders, to how many students can he supply folders?

2. Mrs. Terrance has a large bin of 236 crayons. She divides them equally among four containers.
How many crayons does Mrs. Terrance have in each container?
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Name Date

Solve the following problems. Draw tape diagrams to help you solve. If there is a remainder, shade in a small
portion of the tape diagram to represent that portion of the whole.

1. Meneca bought a package of 435 party favors to give to the guests at her birthday party. She calculated
that she could give 9 party favors to each guest. How many guests is she expecting?

2. 4,000 pencils were donated to an elementary school. If 8 classrooms shared the pencils equally, how
many pencils did each class receive?

3. 2,008 kilograms of potatoes were packed into sacks weighing 8 kilograms each. How many sacks were
packed?
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A STORY OF UNITS Lesson 32 Homework m

4. A baker made 7 batches of muffins. There was a total of 252 muffins. If there was the same number of
muffins in each batch, how many muffins were in a batch?

5. Samantha ran 3,003 meters in 7 days. If she ran the same distance each day, how far did Samantha run in
3 days?
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A STORY OF UNITS

Lesson 33

Lesson 33 m

Objective: Explain the connection of the area model of division to the long
division algorithm for three- and four-digit dividends.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Quadrilaterals 3.G.1 (4 minutes)
= Group Counting 4.0A.1 (4 minutes)
= Multiply Units 4.NBT.1 (4 minutes)

Quadrilaterals (4 minutes)

Materials: (T) Shapes (Lesson 32 Fluency Template) (S) Personal white board
Note: This fluency activity reviews Grade 3 geometry concepts in
anticipation of Module 4 content.
T: (Project the shapes template which includes the following: X
a square; a rhombus that is not a square; a rectangle that is
not a square; and several quadrilaterals that are not
squares, rhombuses, or rectangles.) How many sides does \ A b
each polygon have?
S: 4.
T: Onyour personal white board, write the name for any four-
sided polygon.
S:  (Write quadrilateral.)
T: (Point to the square.) This quadrilateral has four equal
sides and four right angles. On your board, write what type
of quadrilateral it is. iv
S:  (Write square.)
EUREKA Lesson 33: Explain the connection of the area model of division to the long 454
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A STORY OF UNITS Lesson 33 m

T: Rhombuses are quadrilaterals with four equal sides. Is this polygon a rhombus?

S: Yes.

T: lIsitarectangle?

S: Yes.

T: (Point to the rhombus that is not a square.) This polygon has four equal sides, but the angles are not
the same. Write the name of this quadrilateral.

S:  (Write rhombus.)

T: Isthe square also a rhombus?

S: Yes!

T: (Point to the rectangle that is not a square.) This polygon has four equal angles, but the sides are not
equal. Write the name of this quadrilateral.

S:  (Write rectangle.)

Draw a quadrilateral that is not a square, rhombus, or rectangle.

Group Counting (4 minutes)

Note: This fluency activity prepares students to divide with

remainders. NOTES ON
Direct students to count forward and backward, occasionally MULTIPLE MEANS
changing the direction of the count. OF REPRESENTATION:

= Sixes to 60 Allow those students who consistently

- Sevens to 70 struggle with group counting at the

pace of the majority of the class to

" Eights to 80 count by the given multiple on a

L] Nines to 90 personal white board. Monitor their
progress from one session to the next.

Multiply Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4’s content.

T: (Write3x3=__.) Say the multiplication sentence in unit form.
S: 3 onesx3=9ones.

T: Write the answer in standard form.

S:  (Write 9.)

T: (Write30x3=__.) Say the multiplication sentence in unit form.
S: 3tens x3=9tens.

T: Write the answer in standard form.

S:  (Write 90.)

Continue with the following possible sequence: 3 hundreds x 3, 3 thousands x 3, 4 ones x 3, 4 tens x 3,
4 thousands x 3, 5 thousands x 2, 5 tens x 4, 5 hundreds x 8, and 8 tens x 6.
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A STORY OF UNITS Lesson 33

Application Problem (5 minutes)

Write an equation to find the unknown length of each rectangle. Then, find the sum of the two unknown
lengths.

3m 600 square m 3m 72 s:quare
24
= 1 -225 3171
The sum of the two unknown G’"" : 3) t (" 8.
lengths is 22¢ meters. = Leo + 2% 1[ 1_
= 214 '_D'

Note: This Application Problem serves as an introduction to today’s Concept Development, in which students
find the total unknown length of a rectangle with an area of 672 square meters.

Concept Development (33 minutes) [ g v

7L
Materials: (S) Personal white board >

Problem 1 3 r ele) 3|30

672 +3and 1,344 + 6 ‘O

T: Draw a rectangle with an area of 672 square
inches and a width of 3 inches.

_Sr (Draw.) [(909 3) @o 35 (‘3:’1033 l’)_ 3>

Draw a new rectangle with the same area directly
below, but partitioned to make it easy for you to zo0 +
divide each part using mental math and your

1o

= 11
knowledge of place value. (Allow time for students 1 '{
to work.)
T: Share with a partner how you
partitioned your new rectangle. 3| oo | 300 | 60}t

S: I made one part 6 hundred, two parts
of 3 tens, and one part 12 ones. = | made @

two parts of 3 hundreds, one part of 6 tens, and a
one part 12 ones. = | made mine one part @

6 hundred and two parts 36. s
T: Draw a number bond to match the whole and N ';o _b (60 < 35 L -3
parts of your rectangles. L?;oo 1)+ 3e0 2
oo t 20 4
S:  (Draw bonds as pictured to the right.) zloo
£ :?--'2--"i
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A STORY OF UNITS Lesson 33

T: Find the unknown side lengths of the smaller rectangles, and add them to find the length of the
largest rectangle.

T: Take a moment to record the number sentences, reviewing with your partner the connection to
both the number bond and the area model.

Those who finish early can find other ways to decompose the rectangle or work with 1,344 + 6.

T: (Allow students to work for about four minutes.)
T:  What were some ways you found to partition 1,344 to divide it easily by 6?

S:  We chopped it into 12 hundreds, 12 tens, and 24 ones. = We decomposed it as 2 six hundreds,
2 sixties, and 24. = | realized 1,344 is double 672. But, 6 is double 3 and that’s like the associative
property 224 x 2 x 3, s0 1,344 + 6 equals 672 + 3.

t "—-—-—__-——-\

T e @

6E oo l‘l-b__l-:\ .
Lua—b

- oo +

= 2.2
b r boo koo FFE @ Q @

©
U.ooaqu.., N re 0

I.OD ¥ 10 + |°+q

l':.o 2 53 1'4 L)

L0 +

\bo *
224

How can we see from our bonds that 1,344 is double 6727

S: When we chopped up the rectangles, | saw 600, 60, and 12 made 672, and the chopped up rectangle
for 1,344 had two of all those!

T: Explain to your partner why different ways of partitioning give us the same correct side length.

S:  You are starting with the same amount of area but just chopping it up differently. = The sum of the
lengths is the same as the whole length. = You can take a total, break it into two or more parts, and
divide each of them separately.
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A STORY OF UNITS

Problem 2
672+3

Lesson 33

T: (Write 672 + 3.) This expression can describe a rectangle with an area of 672 square units. We are
trying to find out the length of the unknown side.

: What is the known side length?
S: 3.

(Draw a rectangle with a width of 3.) Three times 3 ]:

how many hundreds gets us as close as possible
to an area of 6 hundred square units? (Point to

the 6 hundreds of the dividend.)

1L 3K —° b handreds

2 hundreds

S: 2 hundreds. 3 2
Let’s give 2 hundreds to the length. (Label 2 31612 I“‘l;:lu:ircds
lengths of hundreds.) Let’s record the 2 hundreds L"_. "
in the hundreds place. 0

: Whatis 3 times 2 hundreds?

S: 6 hundreds. (Record 6 below the ] ?4.,17. Zers hundreds

6 hundreds.) 2 hundreds JL plus_ 7 Fens

How many square units is that?

S: 600 square units. (Record 600 square units
in the rectangle.)

How many hundreds remain?
S:  Zero.

(Record 0 hundreds below the

6 hundreds.) 0 hundreds and 7 tens is...?
(Record the 7 tens to the right of the

0 hundreds.)

S: 7 tens.

We have 70 square units left with a width of
3. (Point to the 7 tens in the algorithm.)
Three times how many tens gets us as close
as possible to 7 tens?

2 tens.

Let’s give 2 tens to the length.
3 times 2 tens is?

6 tens.

How many square units?

60 square units.

7 tens minus 6 tens is?

1 ten.

w4 d9 449
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A STORY OF UNITS

12 square units!

4 ones.

Let’s give 4 ones to the length.

Three times 4 ones is...?

12 ones.

Do we have any remaining area?

No!

What is the length of the unknown side?
224 length units.

v dJv 40 4490 49 A

Lesson 33 m

That is 10 square units of area to add to 2 square units. The remaining area is...?

Three times how many ones gets us as close as possible to 12 ones?

Review our drawings and our process with your partner. Try to reconstruct what we did step by
step before we try another one. (Allow students time to review.)

T: We solved 672 divided by 3 in two very different ways using the area model. First we started with
the whole rectangle and partitioned it. The second way was to go one place value at a time and

make the whole rectangle from parts.

Give students the chance to try the following problems in partners, in a small group with the teacher, or

independently, as they are able.

5392

This first practice problem has an easy divisor and a remainder in the ones. Guide students to determine the

greatest length possible first for the remaining area at each place value.

438 +5

This next practice problem involves seeing the first area as
40 tens and having a remainder of 3 in the ones.

1,216+ 4

The final practice problem involves a four-digit number.
Like the previous example, students must see the first area as
12 hundreds and the next area as 16 ones.

Problem Set (13 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 13 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 33:
MATH

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Guide English language learners and
students working below grade level
who may not complete the Problem
Set in the allotted 13 minutes to set
specific goals for their work. After
briefly considering their progress,
strengths, and weaknesses, have
students choose the problems they will
solve strategically. For example, a
learner who is perfecting sequencing
his written explanations might choose
Problem 2. Connect this short-term
goal to long-term goals.

Explain the connection of the area model of division to the long 459
division algorithm for three and four digit dividends.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Explain the connection of the area
model of division to the long division algorithm for
three- and four-digit dividends.

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.

= |n Problem 1, is there another way Ursula could
have represented the division problem with an
area model? Would your number bond in 1(b)
need revision if the area model changed?

=  Compare your area model in Problem 2(a) to your
partner’s. Is it easier to solve the area model
separating it into 2 parts, 3 parts, 4 parts, etc.?

=  How do you decide how many parts are needed
when building the area model for division?

=  How are area models, number bonds, and the
long division algorithm connected? Is there a
correct order in which to use them to solve
division problems?

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 33:
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Neme __Jackc.

Date

1. Ursula solved the following division problem by drawing an area model.

100 100 20 3

[=T=EA

a. What division problem did she sove? 92 9= 222

b. Show a number bond to represent Ursula’s area model and represent the total length using the

distributive property.

=

= 223

2. a. Solve 960 + 4 using the area model. There is no remainder in this problem.

wle) o)

[ e

960+Y=210

b. Draw a number bond and use the long division algorithm to record your work from (a).

2
@e0) RIET)
-8
G0 (&) 16
@0+ (o) =
= 200+ 40 -°g
= 240 °
3. a.Draw an area model to solve 774 + 3.
200 50 %
774 +3 = 253

[ ceo Jrofe]

b. Drawa number bond to represent this

problem. @

c. Record your work using the long division
algorithm. 5 g

3177
@ @ @ g
(ooB)+ (o 63 Ry}
2 200+ 50+ % v
= 258 2%
4. a.Draw an area model to solve 1,584 + 2.
700 0 2
$2=792
b. Drawa number c ¥ using
problem. algorithm,
792
(153 (1584
@ @ O o
(40037 + Groa)r (4x2) -8
=700 + Q0 ¥ 2 o4
- - 4
792 L

Explain the connection of the area model of division to the long
division algorithm for three and four digit dividends.
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A STORY OF UNITS Lesson 33 Problem Set m

Name Date

1. Ursula solved the following division problem by drawing an area model.

100 100

20 3
- 400 L4oo 80—[2/

a. What division problem did she solve?

b. Show a number bond to represent Ursula’s area model, and represent the total length using the
distributive property.

2. a. Solve 960 + 4 using the area model. There is no remainder in this problem.

b. Draw a number bond and use the long division algorithm to record your work from Part (a).
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A STORY OF UNITS Lesson 33 Problem Set m

a. Draw an area model to solve 774 + 3.

b. Draw a number bond to represent this c. Record your work using the long division
problem. algorithm.

a. Draw an area model to solve 1,584 + 2.

b. Draw a number bond to represent this c. Record your work using the long division
problem. algorithm.
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A STORY OF UNITS Lesson 33 Exit Ticket m

Name Date

1. Anna solved the following division problem by drawing an area model.

200 4o 9

3 600 120 |27

a. What division problem did she solve?

b. Show a number bond to represent Anna’s area model, and represent the total length using the
distributive property.

2. a. Draw an area model to solve 1,368 + 2.

b. Draw a number bond to represent this ¢. Record your work using the long division
problem. algorithm.
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A STORY OF UNITS Lesson 33 Homework m

Name Date

1. Arabelle solved the following division problem by drawing an area model.

400 50 7

Hl w0 | 20 |Z
St et

a. What division problem did she solve?

b. Show a number bond to represent Arabelle’s area model, and represent the total length using the
distributive property.

2. a. Solve 816 + 4 using the area model. There is no remainder in this problem.

b. Draw a number bond and use a written method to record your work from Part (a).
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A STORY OF UNITS Lesson 33 Homework m

a. Draw an area model to solve 549 + 3.

b. Draw a number bond to represent this c. Record your work using the long division
problem. algorithm.

a. Draw an area model to solve 2,762 + 2.

b. Draw a number bond to represent this c. Record your work using the long division
problem. algorithm.
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A STORY OF UNITS

GRADE

Topic H

Mathematics Curriculum

GRADE 4 « MODULE 3

Multiplication of Two-Digit by Two-

Digit Numbe

4.NBT.5, 4.0A.3, 4.MD.3

rs

Focus Standard: 4.NBT.5

Instructional Days: 5
Coherence -Links from: G3-M1
G3-M3
-Links to: G5-M2

Multiply a whole number of up to four digits by a one-digit whole number, and
multiply two two-digit numbers, using strategies based on place value and the
properties of operations. lllustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

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

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

Multi-Digit Whole Number and Decimal Fraction Operations

Module 3 closes with Topic H as students multiply two-digit by two-digit numbers.

Lesson 34 begins this topic by having students 2.0 L
use the area model to represent and solve the 4| 4uzo |Yxb 4 partral producks
of 10 by

multiplication of two-digit multiples

two-digit numbers using a place value chart.
Practice with this model helps to prepare 30

students for two-digit by two-digit

multiplication and builds the understanding of

multiplying units of 10. In Lesson 35

Joxzo |36% (4% + (b x23) +(zo=e )+ (3o%20)

= 4 + < + RO+ [Fae)
= \o4 ¥7I80
= 284

students 2k
, 5 sducte
extend their learning to represent and solve the 4 4R 26 2 2. pachial yr

same type of problems using area models and :,)

partial products. 35| 3ox2t ( 4+ 20) +(3e %2
= lo% +79°

In Lesson 36, students make connections to the _ lgm

distributive property and use both the area L‘—NL

model and four partial products to solve
problems. Lesson 37 deepens students’ understanding of multi-digit multiplication by transitioning from four
partial products with representation of the area model to two partial products with representation of the

area model and finally to two partial

EUREKA ™"
MATH

products without representation of the area model.

Multiplication of Two-Digit by Two-Digit Numbers
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A STORY OF UNITS Topic H m

Topic H culminates at the most abstract level with Lesson 38 as students are introduced to the multiplication
algorithm for two-digit by two-digit numbers. Knowledge from Lessons 34—37 provides a firm foundation for
understanding the process of the algorithm as students make connections from the area model to partial
products to the standard algorithm (4.NBT.5). Students see that partial products written vertically are the
same as those obtained via the distributive property: 4 twenty-sixes + 30 twenty-sixes = 104 + 780 = 884.

A Teaching Sequence Toward Mastery of Multiplication of Two-Digit by Two-Digit Numbers

Objective 1: Multiply two-digit multiples of 10 by two-digit numbers using a place value chart.
(Lesson 34)

Objective 2: Multiply two-digit multiples of 10 by two-digit numbers using the area model.
(Lesson 35)

Objective 3: Multiply two-digit by two-digit numbers using four partial products.
(Lesson 36)

Objective 4: Transition from four partial products to the standard algorithm for two-digit by two-digit
multiplication.
(Lessons 37—-38)

EUREKA Topic H: Multiplication of Two-Digit by Two-Digit Numbers 467
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A STORY OF UNITS Lesson 34 m

Lesson 34

Objective: Multiply two-digit multiples of 10 by two-digit numbers using a
place value chart.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
B Application Problem (5 minutes)

Concept Development (33 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Draw a Unit Fraction 3.G.2 (4 minutes)
= Divide Three Different Ways 4.NBT.6 (4 minutes)
= Multiply Units 4.NBT.1 (4 minutes)

Draw a Unit Fraction (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Grade 3 geometry and fraction concepts in anticipation of Modules 4 and 5.
Accept reasonable drawings. Using rulers and protractors is not necessary to review the concept and takes too
long.

T: Onyour personal white boards, draw a quadrilateral with 4 equal sides and 4 right angles.
S:  (Draw.)

T:  What’s the name of a quadrilateral with 4 equal sides and 4 right angles?

S:  Square.

T: Partition the square into 3 equal parts.

S:  (Partition.)

T: Shadein 1 part of 3.

S:  (Shade.)

T: Write the fraction of the square that’s shaded.

S: (Write %.)

Repeat the process, partitioning a rhombus into fourths, a rectangle into fifths, and a rectangle into eighths.
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A STORY OF UNITS Lesson 34

Divide Three Different Ways (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews content from Lessons 32 and 33.

(Write 732 + 6.) Solve this problem by drawing place value disks.
(Solve.)

Solve 732 + 6 using the area model.

(Solve.)

Solve 732 + 6 using the standard algorithm.

“w 4 d49v A

(Solve.)

Continue with this possible suggestion: 970 + 8.

Multiply Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4.

T: (Write 4 ones x 3.) Solve. Say the multiplication sentence in unit form.
S: 4onesx3=12ones.

T: Write the equation in standard form.

S: (Write4x3=12.)

T: (Write 4 tens x 3.) Solve. Write the equation in standard form.

S:  (Write 40 x 3 =120.)

T: (Write 4 tens x 3 tens.) Solve. Write the equation in standard form.
S:  (Write 40 x 30 = 1,200.)

T: (Write 3 x 2.) Solve. Say the multiplication sentence.

S: 3x2=6.

T: Write the equation in unit form.

S:  (Write 3 ones x 2 = 6 ones.)

T: (Write 30 x 2.) Solve. Write the equation in unit form.

S:  (Write 3 tens x 2 = 6 tens.)

T: (Write 30 x 20.) Solve. Write the equation in unit form.

S:  (Write 3 tens x 2 tens = 6 hundreds.)

Continue with the following possible sequence: 30 x5, 30 x 50, 3 tens x 6, 3 tens x 6 tens, 50 x 4,
5 tens x 8 tens, and 60 x 50.
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A STORY OF UNITS Lesson 34

Application Problem (5 minutes)

Mr. Goggins planted 10 rows of beans, 10 rows of squash, 10 rows of tomatoes, and 10 rows of cucumbers in
his garden. He put 22 plants in each row. Draw an area model, label each part, and then write an expression
that represents the total number of plants in the garden.

2

1o thk&ﬁ\\

(4 x10) x 22

wy
o] ‘Yomators

0] CuCumpes

Note: This Application Problem builds on Topic B, where students learned to multiply by multiples of 10, and
Topic C, where students learned to multiply two-digit by one-digit numbers using an area model. This
Application Problem helps bridge to today’s lesson as students learn to multiply multiples of 10 by two-digit
numbers.

Concept Development (33 minutes)

Materials: (S) Personal white board, thousands place value chart (Lesson 4 Template)

Problem 1: Discover that 4 x 10 x 22 and 40 x 22 represent the same amount.

T: Look at the area model that we drew for the Application
Problem. (Erase the names of the plants.)

20
How many 10 x 22 rectangles are there in the model? ﬁ/i_/)
10
le]

S: 4.

T: Write an expression to show the entire length of the rectangle.
(Indicate the vertical side length). 2y S

S: 4x10. o

T: What is the area formula? e

S:  Length times width. 10

T: Discuss with your partner an expression to show the total area of L
the largest rectangle.

S: 40times22. = (4 x10) x 22.

T:  What can we say about the expressions (4 x 10) x 22 and 40 x 22?

S:  They represent the same amount.
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A STORY OF UNITS Lesson 34 m

How can you tell? Turn and talk to your partner.

S: The total length is 4 tens. = We can write 4 tens as 4 times 10 or 40. = You can either find the
area of the smallest rectangle and multiply it by four or just multiply 40 times 22.

: Wecansaythat40x22=4x10x220r10x4 x 22,
S: Yes.
That’s good because we can solve 4 times 10 times 22, but 40 times 22 is new territory.

Problem 2: Multiply 40 x 22 using a place value chart.

Fiest fmd-kgh& "b \o 1o % (4% 1:1_)

Hoen mublply by ¢

L\mdrcds +ens ones

hundreds tens onet

Fiest muliply by 4
%10 then muliply l’f} to.
1( ® )

- ® °° @ 0o &
>

o @
ee ¢ Lo g™ g e e e
e o @ oe e e
: & ) oo
oo L
Write:

40 x 22 = (4 x 10) x 22
40x22=4x(10x%22)
40x22=10x (4 x22)

T: Show 22 on your place value chart.

T: Show 10 times as many. 10 x 22 is?

S:  (Draw disks to show 22, and then draw arrows to show 10 times that amount.)
T: How many hundreds? How many tens?

S: 2 hundreds and 2 tens.

T: Show 4 times as many.

S:  (Draw disks to show 3 more groups of 2 hundreds 2 tens.)

T: Tell how many you have now.

S: 8 hundreds and 8 tens.

T: What number does that represent? Say the number sentence.
S: 4x(10x22)=880. - 40 x 22 = 880.

Repeat the process, this time beginning by multiplying 22 by 4 as in the model above and to the right.
(Write 40 x 22 = (10 x4) x 22 =10 x (4 x 22).)
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A STORY OF UNITS

Lesson 34 m

Next, have students see that they can conceive of the problem as 40 times 22, as pictured below, without
breaking the process into the two steps of multiplying by 4 and 10 in whatever order.

Go x L2

/mwl. o
0; Aaink ol (o
IR //

Problem 3: Multiply 50 x 31 using a place value chart.

T: What is another way to express 50 x 317 NOTES ON
S: 10x(5x31). > 5x (10 x 31). MULTIPLE MEANS
T: Tell your partner why you chose to represent 50 using OF REPRESENTATION:
the numbers 5 and 10. You may present the following
S: 50=5x10. | know how to multiply by 10 and by 5, but scaffolds to assist students in
| don’t know how to muItipIy by 50. organizing and keeping track of arrays
. o ) of place value disks:
T: Yes, you are using the associative property, which « Alternate colors as they draw 5 rows
allows us to use the factqrs of a number to help us of 3 hundreds.
multiply. What factors did we use for 50? T R ———
S: 5and 10. = Couple disks with words (e.g., 3
T: Show 31 on your place value chart. hundreds x 5).
T:  Show 10 times as man = Use manipulatives at first, and then
' & transition to drawings.
S:  (Draw disks to show 31, and then draw arrows to show
10 times that amount.)
T: How many hundreds? How many tens?
S: 3 hundreds and 1 ten.
T: Show 5 times as many.
S:  (Draw disks to show 4 more groups of 3 hundreds 1 ten.)
T: Tell how many you have now.
S: 15 hundreds and 5 tens. | change 10 hundreds for one thousand. | have 1 thousand, 5 hundreds,
and 5 tens.
What number does that represent?
S:  1,550.
5 x (e ® 1) 10 x (5 le& Soxzl
ones hun:lra:h] tense ‘ ence hundreds
EUREKA Lesson 34: Multiply two-digit multiples of 10 by two-digit numbers using a place 472

MATH

value chart.

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org

G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS

Problem 4: Multiply 50 x 31 without using a place value chart.

T: 50x31isthe same 50 x (30 + 1). Discuss with your
partner why this is true.

S: Wedrew 31 as 3 tens and 1 one on the place value
chart and multiplied each unit by 50. = 50 groups of
31 is the same as 50 groups of 30 and 50 groups of 1.
= It’s the break apart and distribute property!
= It’s the distributive property!

T: 50x(30+1)=50x30+50x1. Can you see that on
our place value chart? (Show that on the place value
chart.) At first, we broke apart 50 into 10 x5 or 5 x 10,
but, in the end, we just thought of it as 50 x 31.

Lesson 34 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Challenge students working above
grade level to do mental computations.
For example, students can use the
distributive property to think of 6 x 560
as (6 x 500) + (6 x 60) and then solve
using what they know about
multiplying multiples of 10.

Students who are not ready for the
mental computations may continue to

T: Let’ssay 50 x 30 + 50 x 1 in unit language. draw the area model used in previous

S: 5tens x3tens+5tens x1one. lessons to confirm their final product.

T: 5tenstimes3tensis...?

S: 15 hundreds.

T: 5tenstimes1loneis...?

S: 5tens.

Name __Jack
T: 15 hundreds + 5 tens is...? .. Taalh orery W
S: 1,550. o e
. . =(3 _x10)x24 vfc© xm®

T: 50x31is...? -3 xqox2n i ?

S: 1,550. =Ze N

T: Did we get the same product just by multiplying

that we did when we used the chart? b doxas Toimands | Tendnds [ oo | oo
=(ax10)x 4> x 1o, = u;@
S: Yes. -(Ax(w)x;; 1 b
e A
Problem Set (10 minutes) "
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some R Lo L
classes, it may be appropriate to modify the assignment by il ™ m(‘;)
specifying which problems they work on first. Some -Luo z ./
problems do not specify a method for solving. Students : L
should solve these problems using the RDW approach
used for Application Problems.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Multiply two-digit multiples of 10 by
two-digit numbers using a place value chart.

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.

= In Problem 1(a), is it best to model 30 or 24 on
the chart initially? Why?

=  Tell your partner how you used the associative
property in Problem 3(a). Is there an order you
find easier for multiplying the three factors like
when multiplying using the place value chart?

Lesson 34

2. Use the associative property and place value disks to solve.

a. 20x27
= @x10)x2?

= 2xfox27)
= 80

b. 40x31

= (4x19x3)

= Yx(oxsi)

=\240
3. Use the associative property without g\aze'value.dlsk;m solve.

..@wxz; . “qu b, Zoxn qgg
= Yx16)x3 Ee = Bxwox43 Zp 2

(<]

- dxforad) 136 - Sxfowd) H°
= 1,%0 = 2,180

4. Use the distributive property to solve the following problems. Distribute the second factor.

2. 40x34 b. 60x25

= [4ox ao\a- Goxq) 2 Gox20)* (Goxs‘)
= 1200 + 160 = 1,200 ¥ 300

= 1,360 =\,500

=  Why was it helpful to break the multiple of 10 into two factors before solving?

=  How did distributing the second factor in Problem 4 of the Concept Development make it easier to

solve?

= Compare Problems 3(a) and 4(a). Why did you get the same answer by using two different
methods? What does this tell you about the associative and distributive property? Compare their

processes. How are they different?

=  How did representing the multiplication with disks help you solve and understand the

multiplication?

=  How did the Application Problem connect to 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.
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A STORY OF UNITS Lesson 34 Problem Set m

Name Date

1. Use the associative property to rewrite each expression. Solve using disks, and then complete the
number sentences.

a. 30x24 hundreds tens ones

= x 10) x 24

= x (10 x 24)

b. 40 x 43 thousands hundreds tens ones
=(4x10) x
=4x(10x___)

c. 30x37 thousands hundreds tens ones
=(Bx___)x____
=3 x (10 x )
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A STORY OF UNITS Lesson 34 Problem Set m

2. Use the associative property and place value disks to solve.
a. 20x27

b. 40x31

3. Use the associative property without place value disks to solve.
a. 40x34 b. 50x43

4. Use the distributive property to solve the following problems. Distribute the second factor.
a. 40x34 b. 60 x 25
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A STORY OF UNITS Lesson 34 Exit Ticket m

Name Date

1. Use the associative property to rewrite each expression. Solve using disks, and then complete the
number sentences.

20x 41
hundreds tens ones
X X =
2. Distribute 32 as 30 + 2 and solve.
60 x 32
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A STORY OF UNITS

Name

Lesson 34 Homework m

Date

1. Use the associative property to rewrite each expression. Solve using disks, and then complete the
number sentences.

a. 20x34 hundreds tens ones

= x 10) x 34

= x (10 x 34)

thousands hundreds tens ones

b. 30x34

=(3x10) x

=3x(10x__ )

thousands hundreds tens ones

c. 30x42

=(Bx__ )x__

=3x (10 x )
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A STORY OF UNITS Lesson 34 Homework m

2. Use the associative property and place value disks to solve.
a. 20x16 b. 40x32

3. Use the associative property without place value disks to solve.
a. 30x21 b. 60x42

4. Use the distributive property to solve the following. Distribute the second factor.
a. 40x43 b. 70 x 23
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A STORY OF UNITS Lesson 35 m

Lesson 35

Objective: Multiply two-digit multiples of 10 by two-digit numbers using
the area model.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

B Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Draw and Label Unit Fractions 3.G.2 (4 minutes)
= Divide Three Different Ways 4.NBT.6 (4 minutes)
= Multiply by Multiples of 10 4.NBT.1 (4 minutes)

Draw and Label Unit Fractions (4 minutes)

Materials: (S) Personal white board

Notes: This fluency activity reviews Grade 3 geometry and fraction concepts in anticipation of Modules 4 and 5.
Accept reasonable drawings. Using rulers and protractors is not necessary to review the concept and takes too
long.

T: Onyour personal white boards, write the name for any four-sided figure.

S:  (Write quadrilateral.)

T: Draw a quadrilateral that has 4 right angles but not 4 equal sides. /—\,/‘k_/’—\
S: (Draw a rectangle that is not a square.) B \ | { ]
T: Partition the rectangle into 3 equal parts. } i =13 (
S:  (Partition.)

T: Label the whole rectangle as 1. Write the unit fraction in each part.

Continue partitioning and labeling with the following possible sequence: a square as 4 fourths, a rhombus as
2 halves, a square as 5 fifths, and a rectangle as 6 sixths.

EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 480
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A STORY OF UNITS Lesson 35

Divide Three Different Ways (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews content from Lessons 32 and 33.

(Write 348 + 6.) Find the quotient using place value disks.
(Solve.)

Find the quotient using the area model.

(Solve.)

Find the quotient using the standard algorithm.

w4 49 A

(Solve.)

Continue for 2,816 + 8.

Multiply by Multiples of 10 (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 34’s content.
40x22=22x10x 4
T: (Write40x22=22x10x___.) On your personal 40 % 22 =220 x 4

whitc‘a b‘oar_cls, fill in the unknown factor to create a 40 x 22 = 880
multiplication sentence.

S: (Write40x22=22x10x4.)

T: What's 22 x 10?

S: 22x10=220.

T: (Write220x4 =___.) On your boards, write the answer.

S: (Write 220 x 4 = 880.)
Continue with the following possible sequence: 30 x 21, 30 x 43, and 50 x 39.

Application Problem (6 minutes)

Materials: (S) Thousands place value chart (Lesson 4 Template) ngqgf)}c VO
hondceds | Yens | ooes
For 30 days out of one month, Katie exercised for 25 minutes a day. ’ 54 ph e
What is the total number of minutes that Katie exercised? Solve using a Yo fe e sovs
place value chart. 38 lee=ce
> o e oo
Note: This Application Problem builds on the content of Lesson 34 by 7’ = S

using a place value chart to represent and then multiply a multiple of 10 o
by a two-digit number. Although some students may easily solve this problem e ""“Cﬁf‘:\‘sfd ot
using mental math, encourage them to see that the model verifies their mental 70 RS,
math skills. Students can use their mental math and place value chart solution

to verify their answer in Problem 1 of the Concept Development.
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A STORY OF UNITS Lesson 35

Concept Development (32 minutes)

Materials: (S) Personal white board

Problem 1: Find the product of 30 and 25 using an area model to solve.

T: Aside from the place value chart, what is another way
that we have represented multiplication? 70 5

S: Arrays. = Equal groups. = The area model. 3[ i j

Let’s use an area model to show 30 x 25. ' ze
0 +15=78

Since 30 x 25 =10 x (3 x 25), let’s represent 3 x 25 first

since we already know how to draw area models for

one-digit by two-digit multiplication. (Draw an area

model to represent 3 x 25.) We’ve decomposed 3 x 25

into what two products? Give me an expression for

each in unit form. 20 5
S: 3 x2tensand 3 x5 ones. ‘
T: 3x2tensis? Ro¥x 2.0 2045
S:  6tens.
T: And, 3 x5 ones? SO 53(6(\5 * l&“j \B;:\ZS
S: 15 o0nes. é \'\w(\déﬂ\.ﬁ | &34
T: So,3x25is? 60
S: 75.
T:  What unit does this 3 have right now? L
S:  Ones. o
T: Let’s change that unit. Let’s make it tens. (Draw the GO0 +150= 150

new area model.) What new multiplication problem is

represented?
S: 30x25.

Let’s find the total area by finding partial products

again. (Point to the 30 by 5 rectangle.) In unit form, NOTES ON

give me a multiplication sentence to find the area of
this portion.

S: 3tens x5=15tens.
Do we need to put a unit on the 5?

MULTIPLE MEANS
OF REPRESENTATION:
Help students understand that
multiplying tens, unlike adding, results
S: It would be ones. = We don’t always have to say the in a larger unit. Here, 3 tens times 2
unit when it’s just ones. tens is 6 hundreds, not 6 tens. To
T: (Record as shown. Then, point to the 30 by 20 AR5, el RB i s Al
rectangle.) In unit form, give me a multiplication
sentence to find the area of this rectangle.

S:  3tens x 2 tens =6 hundreds.

arrows on the place value chart, the
number form, or place value blocks
(cubes, longs, and flats).
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A STORY OF UNITS Lesson 35

Problem 2: Find the product of 60 and 34 using an area model.
Record the partial products to solve.

T:

w4 490 49

Problem 3: Find the product of 90 and 34 without using an area
model. Record the partial products to solve.

T

S:

mT:

| noticed this time you gave me the units of both factors. Why?

They were both tens. = This way, | can just think of 3 x 2, and all | have to do is figure out what the
new unit will be. = Tens times tens gives me hundreds.

Find the product for 30 x 25, and discuss with your partner how the two products, (3 x 25) and

(30 x 25), are related.

One was 75 and the other was 750. That’s 10 times as much. = The first was 6 tens plus 15 ones.
The other was 6 hundreds plus 15 tens. = For the first one, we did 3 x 5 and 3 x 20. On the second,
we just multiplied the 3 by 10 and got 30 x 5 and 30 x 20. That’s 150 + 600, or 750. > The only
difference was the unit on the 3. 3 ones were changed to 3
tens.

Draw an area model to represent 60 x 34, and then write
the expressions that solve for the area of each rectangle.

(Draw area model and write expressions.)

Write 60 x 34 vertically next to the area model, and
then record the partial products beginning with the
area of the smaller rectangle.

(Record partial products as 240 and 1,800.)

What does the partial product of 240 represent? AR

MULTIPLE MEANS

) OF ACTION AND
What does the partial product of 1,800 represent? EXPRESSION:

The area of the small rectangle. = 6 tens times 4.

The area of the larger part. = 6 tens times 3 tens. Some learners may benefit from graph

How do we find the product for 60 x 34? paper or lines outlining the place
values to assist their accurate recording

We need to add the partial products.
of the partial products.

240 + 1,800 = 2,040. - 60 x 34 = 2,040.

Write 90 x 34 vertically. If we were to create an area model to
solve 90 x 34, what would it look like?

It would be 90 units by 34 units. The 34 would be split into two
parts: 30 and 4.

Imagine the area model, and use it to record the two partial
products using the vertical written method. Then, use unit
language to explain to your partner how you solved the
problem.

Circulate and listen for phrases such as 9 tens times 4 and 9 tens x 3 tens. Ensure students are accurately
lining up digits in the appropriate place value columns.

Repeat with 30 x 34.

EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 483
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A STORY OF UNITS

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 two-digit multiples of 10 by
two-digit numbers using the area model.

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 is Problem 1 of the Problem Set less complex
than the others?

=  How do Problems 3-7 lend themselves to the use
of the area model?

= Can you explain why Problems 6 and 7 have the
same product?

=  What can you say about area models for Problems
8and 9?

=  When we record partial products, do we have to
start with the one with the smallest place value?
Will we get a different result if we start with the
tens?

= When we multiply by a multiple of 10, why is there
always a 0 in the ones place?

=  What significant math vocabulary did we use today
to communicate precisely?

Lesson 35

Name ‘a/o.ck Date.
Use an area model to rep: the Then record the iiadin:
1. 20x22
20 2
20% 20 20%2% 22
20 [2%ens x 2 Yeos| 2besx2) L7
4 hundeds | Yiens -
Yoo 1o RH00
440
2. 50x41
Yo |
50X40  [sox| a1
Bo | Stessx diens|stensxl x 50
20 hundee | slens 50
2,000 50 + 2000
2050
3. 60x73
70 3
B3
kae:??u\s Zﬁ? 3
x3 x 60
co| """‘O‘A‘ds 1$ens 30
q?’o 1%0 + 42.00
4330

Draw an area model to The:
solve.

4. 80x32

Visualize the area model and solve the following expressions numerically.

6. 30x68 7. 60x34

x_30 12 B
240 240
+ ]800 + 1300
2040 2,040
8. 40x55 55 9. 80x55 55
x 4o x30
200 oo
+ 2000 r4 o000
2200 gd00

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

Lesson 35:
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A STORY OF UNITS Lesson 35 m

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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A STORY OF UNITS Lesson 35 Problem Set

Name Date

Use an area model to represent the following expressions. Then, record the partial products and solve.

1. 20x22
22
X 20
+
2. 50x41
41
X 50
+
3. 60x73
73
X 60
+
EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 486
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A STORY OF UNITS Lesson 35 Problem Set m

Draw an area model to represent the following expressions. Then, record the partial products vertically and
solve.

4, 80x32 5. 70x54

Visualize the area model, and solve the following expressions numerically.

6. 30x68 7. 60x34
8. 40x55 9. 80x55
EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 487
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A STORY OF UNITS Lesson 35 Exit Ticket m

Name Date

Use an area model to represent the following expressions. Then, record the partial products and solve.

1. 30x93
93
X 30
+
2. 40x76
76
X 40
+
EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 488
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A STORY OF UNITS Lesson 35 Homework

Name Date

Use an area model to represent the following expressions. Then, record the partial products and solve.

1. 30x17
17
X 30
+
2. 40x58
58
X 40
+
3. 50x38
38
X 50
+
EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 489
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A STORY OF UNITS Lesson 35 Homework m

Draw an area model to represent the following expressions. Then, record the partial products vertically and
solve.

4. 60x19 5. 20x44

Visualize the area model, and solve the following expressions numerically.

6. 20x88 7. 30x88
8. 70x47 9. 80x65
EUREKA Lesson 35: Multiply two-digit multiples of 10 by two-digit numbers using the area 490
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A STORY OF UNITS Lesson 36 m

Lesson 36

Objective: Multiply two-digit by two-digit numbers using four partial
products.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
B Application Problem (6 minutes)

Concept Development (32 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Draw a Unit Fraction 3.G.2 (4 minutes)
= Divide Three Different Ways 4.NBT.6 (4 minutes)
= Multiply by Multiples of 10 Written Vertically 4.NBT.5 (4 minutes)

Draw a Unit Fraction (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Grade 3 geometry and fraction concepts in anticipation of Modules 4 and
5. Accept reasonable drawings. Using rulers is not necessary to review the concept and takes too long.

T: Onyour personal white boards, write the name for any four-sided figure.
S: (Write quadrilateral.)

T: Draw a quadrilateral that has 4 right angles and 4 equal sides.

S: (Draw asquare.)

T. Partition the square into 4 equal parts.

S:  (Partition.)

T: Shadein 1 of the parts.

S:  (Shade.)

T: Write the fraction of the square that you shaded.

S: (Write %.)

Continue with the following possible sequence: Partition a rectangle into 5 equal parts, shading - partition
. .1 . . .1 .
arhombus into 2 equal parts, shading > partition a square into 12 equal parts, shading Py and partition a

rectangle into 8 equal parts, shading %.
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A STORY OF UNITS

Divide Three Different Ways (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lessons 32 and 33.

T: (Write 406 + 7.) Find the quotient using place value disks.

T: Find the quotient using the area model.
T: Find the quotient using the standard algorithm.

Repeat using 3,168 + 9.

Multiply by Multiples of 10 Written Vertically (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 35’s content.

Lesson 36

T:  (Write 30 x 23 vertically.) When | write 30 x 23, you say "3 tens times 3 ones plus 3 tens times
2 tens." (Point to the corresponding expressions as students speak.)

S: 3 tenstimes 3 ones + 3 tens times 2 tens.

T: Write and solve the entire equation vertically.
T:  Whatis 30 times 23?

S: 690.

Continue with the following possible sequence: 30 x 29, 40 x 34, and 50 x 45.

Application Problem (6 minutes)

Mr. Goggins set up 30 rows of chairs in the gymnasium. If each
row had 35 chairs, how many chairs did Mr. Goggins set up?
Draw an area model to represent and to help solve this
problem. Discuss with a partner how the area model can help
you solve 30 x 35.

Note: This Application Problem builds on prior learning from
Lesson 35 where students used an area model and partial
products to multiply a two-digit multiple of 10 by a two-digit
number using an area model. This Application Problem also
helps bridge to today’s lesson in that students apply prior
knowledge of the area model and partial products to represent
and solve two-digit by two-digit multiplication.

20 5
20X20 A
2tens x DhensS |BrogX Dos

Q hundweds  1S5Yeqo
35
30
50 Mo Gopyes sehug
POS TS

+900 \1305
1,050
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A STORY OF UNITS

Concept Development (32 minutes)

Materials: (S) Personal white board

Problem 1: Use the distributive property to represent and solve
two-digit by two-digit multiplication.

T:

0w

U A I 4

24 40 49

(Use the context of the Application Problem to
continue with today’s lesson.) Mr. Goggins set up an
additional 4 rows of chairs with 35 chairs in each row.
Let’s change our area model to represent the
additional rows. (Revise the area model.)

What is the length of this entire side? (Point to the
vertical length.)

34.

Lesson 36

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Lead a discussion with students in
order to deepen their understanding of
representing expressions in numerical
form and unit form. Be sure that
students understand that there are
different ways to express numbers in
both written and oral form.

And the length of this side? (Point to the horizontal length.)

35.

Use the area formula. What expression is shown by the area model now?

34 x 35,

We can use the area model to help us represent two-digit times two-digit multiplication. Write the
expressions that represent the areas of the two smaller rectangles that we just created.

4 x5 and 4 x 30.

Let’s say the expressions in unit form to help us
understand their value. Using the units for each
factor, say 4 x 5 and 4 x 30 in unit form.

4 ones x 5 ones and 4 ones x 3 tens.

Write those unit expressions in each rectangle. How
can we use these expressions and the expressions of
the other two rectangles to find the area of the whole
rectangle?

We can find the sum of all of the smaller areas.

Let’s represent this using the distributive property.
We are going to move from top to bottom, right to
left to represent the areas of the smaller rectangles.
You tell me the numerical expressions as | point to
each of the smaller rectangles. | will write what you
say. 34 x 35 equals...?

34 x35=(4x%x5)+(4x30)+(30x5)+(30x30).

20 5
L =

Hores xers |HonesxSones

26%20 2015
3 \engx Dhens [Frefx Dores

I

24535 = (4x5) ¥ (%) ¥ (zoxe)r (3% 20)
20 + 20 + \S0O + 900

\,\40

20

i

\

Now, express this same number sentence in unit form (without rewriting).

34 x 35 = (4 ones x 5 ones) + (4 ones x 3 tens) + (3 tens x 5 ones) + (3 tens x 3 tens).

Now, we are ready to solve! First, let’s find each of the four partial products. Then, we can add the

four partial products to find 34 x 35.

20 ones + 12 tens + 15 tens + 9 hundreds =20 + 120 + 150 + 900 = 1,190.
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A STORY OF UNITS Lesson 36 m

Problem 2: Find the product of 23 and 31 using an area model and partial products to solve.

T: Let’s solve 23 x 31 using area to model the .
product. 30 \ 51

T: (Draw arectangle.) Break down the length and . X 23
width according to place value units. 2 So?(xig x| 3

T RN e e Aiw]

S: 2tens3onesand3tens1one. 2 20and3. CKO

30and 1. 20%30  20x 20

: : - AT AN ]
T: (Draw one vertical and one horizontal line N +600
s 70 4

subdividing the rectangle.) Turn and tell your , [ ""\"T"—

partner the length and width of each of the 4 713

smaller rectangles we just created.

T2 *

S: 3and1,3and30,20and 1, and 20 and 30. 2543)= (3x1) 4 (3x0) ( )
Using the area model that you just drew, write an
equation that represents the product of 23 and 31 as
the sum of those four areas. NOTES ON

S: 23)(31:(3)(1)+(3X30)+(20X1)+(20X30). MULTIPLE MEANS
Now, we are ready to solve! OF REPRESENTATION:

T: Let’s look at a way to record the partial products. Students working below grade level
(Write 23 x 31 vertically.) Recall that when we may benefit from continuing to write
multiplied a one-digit number by a two-, three-, or out the expressions used to find each
four-digit number, we recorded the partial products. of the partial products. Students may
We also recorded partial products when we multiplied slis th_e expressionsin numerical
a two-digit number by a multiple of 10. Let’s put it all R
together and do precisely the same thing here. To help solidify place value, it might

. . . [ helpful to h hade,
T: (Point to the area model and the expression showing .aso.be elpful'to have students shade
he distributive property.) What is the product of 3 ITEISETE Al S, (12 AR S et
the property. P represent the ones, tens, and
ones and 1 one? hundreds.

St 3ones. Students working above grade level
Record the product below. Draw an arrow connecting may be ready to use the four partial
the rectangle with the corresponding partial product. product algorithm and can be
How about 3 ones times 3 tens? encouraged to do so.

S:  9tens.

Record the product below the first partial product. Draw an arrow connecting the rectangle with
the corresponding partial product. What is 2 tens times 1 one?

S:  2tensor 20.

As before, record the partial product below the other two and do the same with 2 tens times 3 tens.

T: Draw arrows to connect the new partial products with the corresponding rectangles. Now, let’s add
the partial products together. What is the sum?

S: Thesumis 713. That means that 23 x 31 =713.
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A STORY OF UNITS

Lesson 36

Problem 3: Find the product of 26 and 34 using partial products. Verify partial products using the area

model.
T:

S:

S 40 A

Draw an area model to represent 26 x 34.
How do | find the area of the smallest rectangle?
Multiply 6 ones times 4 ones.

Point to 6 ones times 4 ones in the algorithm. What is 6 ones times 4 ones?

24 ones.

Record 24 beneath the expression and in the
corresponding area.

Point to the next area to solve for. Tell me the
expression.

6 ones times 3 tens.

Locate those numbers in the algorithm. Solve
for 6 ones times 3 tens.

18 tens.
Record 18 tens under the expression.
We can also record 18 tens in this rectangle.

20

T

20

24

2y

H % 26
_—_’—

NN

;::‘\“{o«e:' 2q

) "«w&ced’;

180
;E)Q
S 00

.._-—‘,-_———I-—-
33 4

? ters

Continue connecting the width and length of each rectangle in the model to the location of those units in the
algorithm. Record the partial products first under the expression and then inside the area.

T:
S:

What is the last step?

Add together all of the partial products. 24 + 180 + 80 + 600 = 884. = 26 x 34 = 884.

Problem 4: Find the product of 26 and 34 without using an area model. Record the partial products to solve.

T: Take a mental picture of your area model before you
erase it, the partial products, and the final product.
T:  When we multiplied these numbers before, with
what did we start?
S: 6 ones x4 ones.
T: Do yousee 6 ones x4 ones? 24
S: Yes. H?(_‘_._...{’_'?—
Students point to 6 ones x 4 ones. You might model on the ) 2 4 5°°
board as students also record. 8o 0
What is 6 ones x 4 ones? R 8O
S: 24 ones. T ?'—DD__
T: Record 24 ones as a partial product. %% L-|‘
T:  What did we multiply next?
S: 6onesx3tens. That's 18 tens or 180.
T: Where do we record 1807
S:  Below the 24.
EUREKA Lesson 36: Multiply two-digit by two-digit numbers using four partial products.
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A STORY OF UNITS

Now what?

What are 2 tens x 4 ones and 2 tens x 3 tens?
8 tens and 6 hundreds.

A I A

We multiply the tens. 2 tens x 4 ones and then 2 tens x 3 tens.

Lesson 36

from where they came. (Point to each part of the algorithm as students chorally read the
expressions used to solve the two-digit by two-digit multiplication.)

S: 6 onesx4ones=24o0nes. 6ones x3tens=18 tens. 2 tens x4 ones = 8 tens.

2 tens x 3 tens = 6 hundreds.
T:  Whatis their sum?
S: 24+180+80+600=884. > 26 x 34 = 884.

T: Visualize to relate this back to the area model that we drew earlier.

Repeat for 38 x 43. You might first draw the area model (without multiplying out the partial products) and

then erase it so that students again visualize the connection.

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 two-digit by two-digit
numbers using four partial products.

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.

Let’s record these as partial products. Notice that we have four partial products. Let’s again identify

area of each of

vame __ Do, Date
1
a. Ineach of thy below, write the
the four smaller rectangles.
.l 2 2
Yongs x Lien |Yanes N
y Homsxlien i 4X%10240 |4x2=%
Vreax
\o—fm-u—k\eﬁ——lms

b. Using the distributive property, rewrite the area of the large rectangle as the sum of the areas of the

four smaller rectangles. Express first in number form and then read in unit form.

18x12= dx_2 ) + (4x 10 ) + (10x_2 ) +

2. modelto rep

%0

20

(10x_10 )

Record the partial products and solve.

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

=  How does Problem 1(a) support your understanding of the distributive property and partial

products?

EUREKA Lesson 36: Multiply two-digit by two-digit numbers using four partial products.
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A STORY OF UNITS

=  How do Problems 1 and 2 help to prepare you to
solve Problems 3, 4, 5, and 6?
=  How did our previous work with area models and rewan s o . recortth ——
partial products help us to be ready to solve two- 3 2oes \ \:g -
digit by two-digit multiplication problems using = ‘12
partial products? Zo| oo gy~
+ toO
=  How is it helpful to think about the areas of each 300
B itc? 4. 35x42 Yo 2
rectangle in terms of units? sToee To| L3
=  How could you explain to someone that | s | ’1\?‘,:
ones x tens equals tens but tens x tens equals . 1260
hundreds? VaiZe
=  What significant math vocabulary did we use are modethels) ) e, fema
today to communicate precisely? s azxnn 6 46x1t
. N 1 il
=  How did the Application Problem connect to x4 ¥He
today’s lesson? zé &
4o yo
1+ 400 + Yoo
Exit Ticket (3 minutes) 462 =0k
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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A STORY OF UNITS Lesson 36 Problem Set

Name Date

1. a. Ineach of the two models pictured below, write the expressions that determine the area of each of
the four smaller rectangles.

10 2

10

b. Using the distributive property, rewrite the area of the large rectangle as the sum of the areas of the
four smaller rectangles. Express first in number form, and then read in unit form.

14x12 = (4 x ) + (4x ) + (10x ) + (10x___ )

2. Use an area model to represent the following expression. Record the partial products and solve.

14 x 22
22
X 14
+
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A STORY OF UNITS Lesson 36 Problem Set m

Draw an area model to represent the following expressions. Record the partial products vertically and solve.

3. 25x32

4, 35x42

Visualize the area model and solve the following numerically using four partial products. (You may sketch an
area model if it helps.)

5. 42x11 6. 46x11
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A STORY OF UNITS Lesson 36 Exit Ticket m

Name Date

Record the partial products to solve.

Draw an area model first to support your work, or draw the area model last to check your work.

1. 26x43
2. 17 x55
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A STORY OF UNITS Lesson 36 Homework

Name Date

1. a. Ineach of the two models pictured below, write the expressions that determine the area of each of
the four smaller rectangles.

10 2

10

b. Using the distributive property, rewrite the area of the large rectangle as the sum of the areas of the
four smaller rectangles. Express first in number form, and then read in unit form.

13x12= (3x ) + (3x ) + (10x_ ) + (10x____ )

Use an area model to represent the following expression. Record the partial products and solve.

2. 17x34
314
X 17
+
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A STORY OF UNITS Lesson 36 Homework m

Draw an area model to represent the following expressions. Record the partial products vertically and solve.

3. 45x18 4, 45x19

Visualize the area model and solve the following numerically using four partial products. (You may sketch an
area model if it helps.)

5. 12x47 6. 23 x93
7. 23x11 8. 23x22
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A STORY OF UNITS Lesson 37 m

Lesson 37

Objective: Transition from four partial products to the standard algorithm
for two-digit by two-digit multiplication.

Suggested Lesson Structure

Bl Fluency Practice (10 minutes)

B Application Problem (5 minutes)
Concept Development (35 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Decompose 90 and 180 4.MD.7 (4 minutes)
= Multiply by Multiples of 10 Written Vertically 4.NBT.5 (6 minutes)

Decompose 90 and 180 (4 minutes)

Materials: (S) Personal white board
Note: This fluency activity prepares students for composing and decomposing benchmark angles of 90 and
180 degrees in Module 4.

T: (Project a number bond with a whole of 90 and a part of 10.) On your personal white boards, fill in
the unknown part in the number bond.

S:  (Fillin 80.)
T: (Write90-10=___ .) Say the subtraction sentence.
S: 90-10=80.

Continue decomposing 90, taking away the following possible suggested parts: 20, 30, 85, 40, 45, 25, 35,
and 15.

Using the same process, take away the following possible suggested parts from 180: 10, 100, 90, 70, 150, 60,
5,15, 75, 65, and 45.

EUREKA Lesson 37: Transition from four partial products to the standard algorithm for 503

- two-digit by two digit multiplication.
MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 37 m

Multiply by Multiples of 10 Written Vertically (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 35’s content.

T: Solve 30 x 23 vertically as you say the unit form: 3 tens times 3 ones plus 3 tens times 2 tens. You
have one minute. If you finish early, go on to 40 x 23.

T: (Allow students a minute to work.) 3 tens times 3 ones is...?
S:  9tens. (Write 90.)

T: 3tenstimes2tensis..?

S: 6 hundreds. (Write 600.)

T: The sum of 90 and 600 is...?

S: 690.

T: 30groups of 23 is...?

S: 690.

Continue with the following possible sequence: 40 x 23, 40 x 34, 50 x 45, and 60 x 39.

Application Problem (5 minutes) 56

¥ 24 ___&e — b
Sylvie’s teacher challenged the class to draw an area model to E/l_ q" 't] 100 : ;ﬂ
represent the expression 24 x 56 and then to solve using partial 200 ‘
products. Sylvie solved the expression as seen to the right. Is | 1 b oo \19-‘
her answer correct? Why or why not? +100 —
Note: This Application Problem builds on the content of —_—
Lessons 34, 35, and 36. Students now have a solid foundation 336

upon which to build understanding of two-digit by two-digit

T . . . . ze 3 o Cocrec’
multiplication. They move from pictorial representations to Soieesansesgis s

Ave Aceo Hheares tnedel corcectiy,

abstract representations. This Application Problem guides such u Sne. vode. 2 maistakes wien
movement and builds to the content of today’s lesson where She multighed . Dulvie wrote Yhak
students see how all of the work that they have done fits 20% b= 12, T Srowd 'be Y20 Sine
together and prepares them to solve using the standard 2 decs ¥ 6= 1) Yens = VXO. Dhe al\so

wore Hal 20% 507 (0o, T Sheuld
be 1,000 Since 2 Yens Biens =10 hundeds.
10 haurdeeds = | Yaousand .

algorithm (Lesson 38).
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A STORY OF UNITS

Concept Development (35 minutes)

Materials:

(S) Paper, pencil

Lesson 37

Problem 1: Solve 26 x 35 using four partial products and two partial products.

T:  Work with a partner:

S:
T:

EUREKA
MATH

o 4 v 49 49 A

1. Draw an area model for 26 x 35.

vk wnN

Find their sum.

Write the expression 26 x 35 vertically.

Record the partial products within each of four smaller rectangles.

Write the four partial products under the expression.

6. Connect the rectangles in the area model to the partial products using arrows.

(Draw area model and solve.) 26 x 35 =910.

Shade the top half of the area model with the side of your pencil. Shade the corresponding partial

products as well.

30 X 35 ?)5
X Zé’ X (0
18 3 T—— 20 0
b fens o ones _— 3 0 }Z"; 210
’_f,__.-- ¥ 00 P 5 0\ (%
b 10 QRPN Q10
20 hundreds fens ‘:] 10 / ’\’56)/
v 600
700

Use mental math to add the two partial products that you just shaded.

What multiplication expression can be used to represent the entire shaded area?

30+ 180 = 210.

6 x 35.

Find the total for 6 thirty-fives.
(Solve.)

6 x 35 =210. Hey, that’s the same as when we added the two partial products that are shaded.

Explain why they are the same.

The two smaller rectangles in the shaded portion take up the same amount of space as the larger

rectangle in the shaded portion.

Use mental math to add the two partial products that are not shaded.

100 + 600 = 700.

What expression can be used to represent the area of the larger rectangle that is not shaded?

Lesson 37:

Transition from four partial products to the standard algorithm for
two-digit by two digit multiplication.
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A STORY OF UNITS Lesson 37

S: 20 x 35. 35
5 =
T: Solve for 20 thirty-fives. K 6%
b 210
S:  (Solve.)
S:  700. It’'s the same!
T (D del to show t tial products.) S e
:  (Draw an area model to show two partial products.) Say an 70 b0

addition sentence for the sum of the two parts.

S: 210+ 700 =910. That's the same answer as when we added
the four partial products.

T: We can solve by finding two partial products instead of four!

Problem 2: Solve 43 x 67 using four partial products and two partial products.

[ T: Workwith a partner to draw and label an area model for 43 x 67 and solve.

T: Draw arrows to show how the parts of the area model relate to the partial products.

T: Draw and label another area model, as we did in Problem 1, which shows how we can combine the
rectangles in the top portion and the rectangles in the bottom portion. (Guide students as they draw
and label.) What expressions do the rectangles represent? Write the expressions in the rectangles.
Solve for each expression.

e
(0 7 Ef; 67 &g (o7
18 2l L f 3xbl= X =
3 oA L
| tens” o PG Q,' % 3 201 "‘*‘*——n_—: a0l 51
AT 180 o |22E
24 /% 2400 = e d *HO ) (xy
B | puededs | 0S4 = ; H0 2,680 ! =90 |78\
S 2881 . L@_O,Oj %
e d -
.

S: (3x67)and (40 x 67). 3 sixty-sevens is 201.
40 sixty-sevens is 2,680.

T: Write the two partial products within their
corresponding rectangles. Write 43 x 67 vertically, and

NOTES ON
MULTIPLE MEANS

then write the partial products. Draw arrows to show OF REPRESENTATION:
how the parts of the area model relate to the partial If students are not ready to complete
products. (Guide students as they make the the transition away from the area
connections.) model, encourage them to quickly

sketch an area model so that they can

What is the sum of the two partial products? ) )
visually see the partial products.

S: 201+ 2,680=2,881. Again, it's the same as when we
solved using four partial products.

T: We found the value of 3 sixty-sevens and then added the value of 40 sixty-sevens.
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A STORY OF UNITS

Problem 3: Solve 24 x 36 using two partial products and

an area model. 2
T:  Write 24 x 36 vertically, and then represent it by X}r\/
drawing an area model. Discuss with a partner ’Mu(
how to solve with two partial products. +7720
S:  One rectangle represents 4 thirty-sixes, and the 264

other represents 20 thirty-sixes. We can find
the area of each rectangle and then find their
sum.

T: (Draw arrows next to where the partial products will
be written.) Let’s write the expressions for each partial
product. (Write expressions next to where the partial
products will be written as students do the same.) Find
each partial product, and then determine their sum.

S: 144 +720 = 864.

Look at the area model that you drew. Connect the
partial products in the area model to the partial
products in the vertical expression. Close your eyes
and create a picture in your mind of how the partial
products relate to the area model.

Problem 4: Solve 37 x 49 using two partial products without an
area model.

T:  Write 37 x 49 vertically on your personal white board.
How can we solve?

S: | can think about what the area model would look like.
| know that the expressions for the partial products are
7 x49 and 30 x 49,

T: Find each partial product. (Allow time for students to
calculate answers.)

S: 7 forty-nines is 343; 30 forty-nines is 1,470.
How did you solve for the partial products?

S: I multiplied the numbers off to the side because | know
how to multiply one-digit numbers by two-digit
numbers and multiples of 10 by two-digit numbers.

T: Write the partial products beneath the expression.
What is their sum?

S: 343+1,470=1,813. > 37 x49=1,813.

Lesson 37

2% B s

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Lead students through steps that help
them to create a picture in their mind
of the area model. Ask questions such
as the following to support the
visualization.

Can you see the rectangle?

How many parts does it have?
What are the two lengths of the
vertical side?

What is the length of the horizontal
side?

What expressions give us the area of
each smaller rectangle?

Look at the vertical expression that
we have written. Do you see the
expressions for the area of each
smaller rectangle?
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A STORY OF UNITS

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: Transition from four partial products to
the standard algorithm for two-digit by two-digit
multiplication.

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.

= Did you record the 15 or 57 as the width of the
rectangle in Problem 3? Does it matter the
order? Which number as the width is easiest for
you to solve the rest of the problem? Explain.

= Imagine the area models for Problems 4(c) and
(d). Notice how the rectangle in Problem 4(d) is
half as wide and double the length of the
rectangle in Problem 4(c). What might the areas
look like? Why does that result in the same
product?

=  How does the shading on the area models help
you understand the movement from four partial
products to two partial products?

=  Why would we want to represent the area model
using two partial products instead of four?

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

Lesson 37:

EUREKA
MATH

Lesson 37

Name _Jacle,

Date

1. Solve 14 x 12 using 4 partial products and 2 partial products. Remember to think in terms of units as you
solve. Write an expression to find the area of each smaller rectangle in the area model.

10 2

4[Gosesx 1¥en[Wondsy
Rows
Vhenx el el
10 1005
* \oO
163

2. Solve32x43using4

12

12 x 14

Ux\n

wx L "

163

Y@ donesxi2ones

\20 1tenx120nes

2 partial prod

ucts.

the models. Remember to think in terms of units as you solve.

3
2| 2ones x Yierg) 28

BlensxYkrs

3
S
¥

5

9O 3tensx3ones

OO 3tensxatens

43

43

x 32
%43

Pox4d

——
137¢

+

BC  20nesx430nes

+ 1290 3tensxd3ones

)

x

\

o
o

=
\

§§

3. Solve 57 x 15 using 2 pllrgll products. Match each partial product to Its rectangle on the area model.

\5 \5
2| 7x» 15 Xg? x50
x 57 o5 250
\05 +500
50 + 750 750
455
4, 2 del to help e
2T <l
. 25 80 o0 b. 138 T
+960 % o
x 46 [T x 62 1=
108 o
150 G 25 36 2x1%
+ 1000 Yox25 + 1,0%0 0 x1%
———
1,150 Ve
3
e w o2 B : o T
234 3o 234 6O
x 46 +1200 X! a2i3 + lyoo
— 560 e 10
234 ex3 234 3x78
+ 1560 wx3q + 1560 2x7®
1794 1,794

Transition from four partial products to the standard algorithm for
two-digit by two digit multiplication.
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A STORY OF UNITS Lesson 37 m

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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A STORY OF UNITS Lesson 37 Problem Set

Name Date

1. Solve 14 x 12 using 4 partial products and 2 partial products. Remember to think in terms of units as you
solve. Write an expression to find the area of each smaller rectangle in the area model.

12 12
x 14 x 14
10 2 12
4 ones x 2 ones 4 ones x 12 ones
4 4
4 ones x 1 ten
1ten x 12 ones
10 1ten x 2 ones 10
1tenx1ten

2. Solve 32 x 43 using 4 partial products and 2 partial products. Match each partial product to its area on
the models. Remember to think in terms of units as you solve.

43
43
x 32
40 3 —— 43 x 32
2 ones x 3 ones —_—
2 2
2 ones x 4 tens 2 ones x 43 ones
3 tens x 3 ones
30 30 3 tens x 43 ones
3 tens x 4 tens
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A STORY OF UNITS Lesson 37 Problem Set m

3. Solve 57 x 15 using 2 partial products. Match each partial product to its rectangle on the area model.

4. Solve the following using 2 partial products. Visualize the area model to help you.

a 25 b. 18
x 46 X 62
c 39 d. 78
x 46 x 23
EUREKA Lesson 37: Transition from four partial products to the standard algorithm for 511
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A STORY OF UNITS Lesson 37 Exit Ticket m

Name Date

1. Solve 43 x 22 using 4 partial products and 2 partial products. Remember to think in terms of units as you
solve. Write an expression to find the area of each smaller rectangle in the area model.

22
22
x 43
20 2 22 x 43
3 ones x 2 ones 3
3 _ 3 ones x 22 ones
3 ones x 2 tens
40 4 tens x2ones 40 4 tens x 22 ones
4 tens x 2 tens
2. Solve the following using 2 partial products.
64
x 15
5 ones x 64 ones
1 ten x 64 ones
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A STORY OF UNITS Lesson 37 Homework m

Name Date

1. Solve 26 x 34 using 4 partial products and 2 partial products. Remember to think in terms of units as you
solve. Write an expression to find the area of each smaller rectangle in the area model.

34 34

30 4 34

6 6 ones x 4 ones 6 6 ones x 34 ones

6 ones x 3 tens
2 tens x 34 ones
20 2tens x4 ones 20

2 tens x 3 tens

2. Solve using 4 partial products and 2 partial products. Remember to think in terms of units as you solve.
Write an expression to find the area of each smaller rectangle in the area model.

41 41

40 1 41

2 2 ones x 1 one 2 2 ones x 41 ones

2 ones x 4 tens
8 tens x 41 ones

0 8tens x 1 one 80
8 tens x 4 tens
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two-digit by two digit multiplication.

MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 37 Homework m

3. Solve 52 x 26 using 2 partial products and an area model. Match each partial product to its area on the
model.

4. Solve the following using 2 partial products. Visualize the area model to help you.

a. 6 8 b. 49

x 23 x 33

¢ 16 d. 5 4

x 25 x 71
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A STORY OF UNITS Lesson 38 m

Lesson 38

Objective: Transition from four partial products to the standard algorithm
for two-digit by two-digit multiplication.

Suggested Lesson Structure

Bl Fluency Practice (10 minutes)

B Application Problem (5 minutes)
Concept Development (35 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Decompose 90 and 180 4.MD.7 (4 minutes)
= Multiply by Multiples of 10 Written Vertically 4.NBT.5 (6 minutes)

Decompose 90 and 180 (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for composing and decomposing benchmark angles of 90 and
180 degrees in Module 4.

T: (Project a number bond with a whole of 90 and a part of 10.) On your personal white boards, fill in
the unknown part in the number bond.

S:  (Fillin 80.)
T: (Write90-10=__ .) Say the subtraction sentence.
S: 90-10=80.

Continue decomposing 90, taking away the following possible suggested parts:
20, 30, 85, 40, 45, 25, 35, and 15.

Repeat the process, taking away the following possible suggested parts from 180:
10, 100, 90, 70, 150, 60, 5, 15, 75, 65, and 45.
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A STORY OF UNITS Lesson 38 m

Multiply by Multiples of 10 Written Vertically (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 35's content.

T: Solve 20 x 67 vertically as you say the unit form: 2 tens times 7 ones plus 2 tens times 6 tens. You
have one minute. If you finish early, go on to 20 x 78.

T: (Allow students a minute to work.) 2 tens times 7 ones is...?
S: 14 tens. (Write 140.)

T: 2tenstimes6tensis...?

S: 12 hundreds. (Write 1,200.)

T: The sum of 140 and 1,200 is...?

S: 1,340.

T: 20groupsof 67 is...?

S:  1,340.

Continue with the following possible sequence: 20 x 78, 30 x 45, 30 x 67, and 40 x 75.

Application Problem (5 minutes) i 0.1 g2,

L l__ 2¥4L p 82 L
Sandy’s garden has 42 plants ir? each row. She has 2 rows of 3y
yellow corn and 20 rows of white corn. 7 2047 & 3 40
Draw an area model (representing two partial products) to show ——éﬁ:”{_
how much yellow corn and white corn has been planted in the
garden.
Note: This problem revisits the area model that focuses on two NOTES ON
partial products in preparation for work with the standard MULTIPLE MEANS
algori‘thm. The area model used in the Application Problem is OF ACTION AND
used in Problem 1 of the Concept Development. EXPRESSION:

When multiplying two-digit by two-

Concept Development (35 minutes) digit numbers, use place value cards

(e.g., Hide Zero cards) to represent the
factors. The cards provide a concrete
representation of the place value of
each digit within the factors and are

Materials: (S) Personal white boards

Problem 1: Represent 22 x 42 with the distributive property, another way to promote
and connect the two partial products to the standard algorithm. understanding of the multiplication
. N Igorithm.
T: Look at the model you drew in the Application el
Problem. We found the total for 22 rows of 42, or 22 L}. 42_
forty-twos. What multiplication expression is that? Er‘
S: 22 x42. }"-
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A STORY OF UNITS Lesson 38

w A 4w A

e A4 4490 449 390 d3 049044

Write 22 x 42 vertically. 22 units of 42.

Which expression represents the first of the two partial products that we recorded?
2 x42.

2 ones times 2 ones equals...?

4 ones.

Let’s record the 4 ones in the ones place.

2 ones times 4 tens equals...?

8 tens.

Let’s record the 8 tens in the tens place. What's the first partial product?

84.

Draw an arrow to the area model to show where the partial product is represented.
In unit form, which expression represents the second of the two partial products that we recorded?
2 tens x 4 tens 2 ones.

Let’s solve.

What is 2 tens times 2 ones?

4 tens.

Let’s record 4 tens as 40 to start the second partial product. (Model.)

2 tens times 4 tens equals how many hundreds?

8 hundreds. 94 Y2
Record 8 hundreds in the hundreds place. Draw ) By i
an arrow to the area model to show where the e 1x4% *x'_'_%_q: AL

partial product is represented. & 3404 e
What's the second partial product? 20 20%42L -ﬁ—-—{_ll——

840. J q 2

Find the sum of the two partial products.
What is 22 x 42? Say the equation.

22 x42 =924,

Problem 2: Represent 29 x 62 involving a regrouping in the first partial product.

T: We want to find the value of 29 sixty-twos using the algorithm.
T:  What multiplication expression will | use? C'; '1‘
S: 29 x62. * lci
T: First, let’s find the value of 9 sixty-twos. —pe——
T: 9onestimes 2 onesis...? 55 % i qx 62
S: 18 ones.
T: Let’s record the new groups below just as we have done in the past. (Write the 1 on the line under
the tens place first and the 8 in the ones place second.)
T: 9onestimes 6 tensis...?
EUREKA Lesson 38: Transition from four partial products to the standard algorithm for 517
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A STORY OF UNITS Lesson 38

S: 54 tens.
T: (Point to the regrouped ten.) 54 tens plus 1 tenis...?
S: 55 tens. Now we need to cross off the 1 ten that we regrouped.
T: Whatis 9 x62?
S: 558.
T: Now let’s find the value of the second partial product, {?2-
20 sixty-twos. Y 2'[31
. i i 2 "
T: 2tenstimes2onesis...? 5 5% £ Gy D
S: 4tens.
T: Record the 4 tens as 40 ones. 2 tens times 6 tens is...? + I ?- "-f‘ O & loxeL
S: 12 hundreds. | 7 C[ %
T: Record 12 hundreds in the second partial product. 1
What is our second partial product?
S: 1,240.
T: What is the sum of our partial products?
S: 1,798. NOTES ON
. . MULTIPLE MEAN
T: Whatis 29 x 62? Say the complete equation. Y >
OF REPRESENTATION:
S: 29x62=1,798.
Use graph paper or a template that
T: Yes, 9 sixty-twos plus 20 sixty-twos is 29 sixty-twos. Al forr it e i dhas [hes ifhe
The product is 1,798. regrouping is within the same partial
product and how it relates to the value
Problem 3: Solve 46 x 63 involving a regrouping in the second of that row. Students can then see the
partial product. regrouped number is intentionally

placed in the next column within the
same partial product. Relate back to
the place value disk model of

T: Let’s find the value of 46 sixty-threes. Write the
multiplication expression.

18 ones. « LHG

Let’s record. (Write the 1 on the line under the tens place first

.——-:;'1—_'__
and the 8 in the ones place second.) 2 ?43 c—h¥red

What do we multiply next? s
S: 6 onestimes 6 tens. That's 36 tens. When | add the 1 ten, | get + 1'5 ZD = HC‘T &3

37 tens. "21% ql %

T: Record 37 tens. Did you remember to cross off the 1 ten? The
value of 6 sixty-threes is...?

S: 378.
Now, let’s find the value of 40 sixty-threes. What do we do first?

S: (Write 46 x 63.) representation as needed.
T:  Which partial product do we find first?

S: 6x63.

T: 6onestimes 3 onesis...? £93'
S:

T:
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©L

4 tens times 3 ones equals 12 tens.

product. Record 2 tens as 20.

What do we multiply next?

4 tens times 6 tens. That’s 24 hundreds.
The total number of hundreds is...?

Cross out the 1 hundred and record 25 hundreds.
What is the second partial product?

2,520.

Turn and tell your partner what the next step is.
We add the partial products.

What is 46 sixty-threes?

46 x 63 = 2,898.

o 4 4909 449 49 A

Problem Set (10 minutes)

Lesson 38

We had 24 hundreds, plus one more hundred is 25 hundreds.

12 tens is 1 hundred 2 tens. Record the 1 hundred in the hundreds column of the second partial

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: Transition from four partial products to
the standard algorithm for two-digit by two-digit
multiplication.

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 is the relationship between the product for
Problem 1 and Problem 2 of the Problem Set?

Lesson 38:

EUREKA
MATH

Name _Jack_ Date
1. Express 23 x 54 as two partial products using the distributive property. Solve. ¢ %4
*x 3 %2
54 ez %0
54 41000
s 1600 |
B3%5Y x 23 1A
20| 20%34 3x54
23x54=(3_fifty-fours) + R0 fifty-fours) 102, sgel,
+ \080 20x34
lllql
2 E 54 using property.
Solve. 54 54
& x40
3 o
6] x5y 54 +2000.
2160
46x58= (G fifty-fours) + (4O fifty-fours) x 46
w0 o¥sy _—
324 _G x5Y
¥2160 MOxBY
T
3. Express 55x 47 as two partial products using the distributive property. Solve.
0 LY
% x
Y7 oS 025
5% 47 s5x47=(_5 _x 42 )+(50 x 42 ) 47 =%
x 55
Bowdy 135 _5.47
+ 2350 _50xM7
2535

Transition from four partial products to the standard algorithm for
two-digit by two digit multiplication.
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A STORY OF UNITS

=  How does the structure of determining the
answers to Problems 1 and 2 help you to solve

Problem 3?

=  How is recording multiplication using the
multiplication algorithm the same as when we
solved using two partial products? How is it

different?

=  How did your understanding of two partial
products help you to learn the multiplication

algorithm?

=  How is the multiplication algorithm similar to the
algorithm for addition? How is it different?

=  What might be an advantage of using the
multiplication algorithm to multiply?

=  Explain to your partner how to multiply using the
multiplication algorithm.

=  What new (or significant) math vocabulary did we
use today to communicate precisely?

=  How did the Application Problem connect to

today’s lesson?

Exit Ticket (3 minutes)

Lesson 38

4. Solve the following using 2 partial products.
53 5%

%5 x40
58 Ho~ 320
+2000
x 45 2310
290 5 x5%
v 2320 _0x5%
2610
5. Solve using the multiplication algorithm.
82
x 55
——
410 5 »x32
—
+ 4100 50 x82
4510
1
6. 53x63 7 8x73 ¥ ®Y
63
x 53 e
189 +5%40
+3i50 6,132
§33q

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 38:

EUREKA
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A STORY OF UNITS Lesson 38 Problem Set m

Name Date

1. Express 23 x 54 as two partial products using the distributive property. Solve.

54 54
3 x 23
23 x54 =(___fifty-fours) + (___fifty-fours)
3x__
20
20 x
2. Express 46 x 54 as two partial products using the distributive property. Solve.
54 54
6 x 46
46 x 54 = (___fifty-fours) + (___fifty-fours)
X
40 x_
3. Express 55 x 47 as two partial products using the distributive property. Solve.
47
55x47 =( X )+ ( X ) x 55
——— X—
——— x—
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A STORY OF UNITS Lesson 38 Problem Set m

4. Solve the following using 2 partial products.

58

5. Solve using the multiplication algorithm.

8 2
X 55
— X—
— X—
6. 53x63 7. 84x73
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Name Date

Solve using the multiplication algorithm.

1.
7 2
x 43
— x—
— X—
2. 35x53
EUREKA Lesson 38: Transition from four partial products to the standard algorithm for 523
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Name Date

1. Express 26 x 43 as two partial products using the distributive property. Solve.

43
43
6
x 26
26 x43 = ( forty-threes) + ( forty-threes)
6 x
20 -
20 x
2. Express 47 x 63 as two partial products using the distributive property. Solve.
63
6 3
7
47 x 63 = ( sixty-threes) + ( sixty-threes) x 47
X
40 e —
—— x—
3. Express 54 x 67 as two partial products using the distributive property. Solve.
67
54x67=(__x__ )+(__x__) . 54
—— X—
—— x—
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A STORY OF UNITS Lesson 38 Homework m

4. Solve the following using two partial products.

52

5. Solve using the multiplication algorithm.

86
X 56
—— x—
—— x—
6. 54x52 7. 44x76
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A STORY OF UNITS Lesson 38 Homework m

8. 63x63 9. 68x79
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A STORY OF UNITS End-of-Module Assessment Task m

Name Date

1. What s the greatest multiple of 7 that is less than 60?

2. ldentify each number as prime or composite. Then, list all of its factors.

a 3
b 6
o 15
d 24
e 29

3. Use any place value strategy to divide.

a. 3,600+9

b. 96 pencils come in a box. If 4 teachers share 3 boxes equally, how many pencils does each teacher
receive?
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A STORY OF UNITS End-of-Module Assessment Task m

4. 427 +3

a. Solve by drawing place value disks. b. Solve numerically.

5. Use any place value strategy to multiply or divide.
b. 3,809 + 5
a. 5316+3

c. 29x56 d. 17 x43
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A STORY OF UNITS End-of-Module Assessment Task m

Solve using a model or equation. Show your work, and write your answer as a statement.

6. A new grocery store is opening next week.

a. The store’s rectangular floor is 42 meters long and 39 meters wide. How many square meters of
flooring do they need? Use estimation to assess the reasonableness of your answer.

b. The store ordered small posters and large posters to promote their opening. 12 times as many small
posters were ordered as large posters. If there were 48 large posters, how many more small posters
were ordered than large posters?
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A STORY OF UNITS End-of-Module Assessment Task m

c. Uniforms are sold in packages of 8. The store’s 127 employees will each be given 3 uniforms. How
many packages will the store need to order?

d. There are three numbers for the combination to the store’s safe. The first numberis 17. The other
two numbers can be multiplied together to give a product of 28. What are all of the possibilities for
the other two numbers? Write your answers as multiplication equations, and then write all of the
possible combinations to the safe.
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A STORY OF UNITS End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-H

Standards Addressed

Use the four operations with whole numbers to solve problems.

4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret35=5x7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations.

4.0A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for the unknown number to represent the
problem, distinguishing multiplicative comparison from additive comparison.

4.0A.3 Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be
interpreted. 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.

Gain familiarity with factors and multiples.

4.0A.4 Find all factor pairs for a whole number in the range 1-100. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in
the range 1-100 is a multiple of a given one-digit number. Determine whether a given
whole number in the range 1-100 is prime or composite.

Use place value understanding and properties of operations to perform multi-digit arithmetic.

4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply
two two-digit numbers, using strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using equations, rectangular arrays,
and/or area models.

4.NBT.6 Find whole-number quotients and remainders with up to four-digit dividends and one-
digit divisors, using strategies based on place value, the properties of operations, and/or
the relationship between multiplication and division. lllustrate and explain the calculation
by using equations, rectangular arrays, and/or area models.

Solve problems involving measurement and conversion of measurements from a larger unit to a smaller
unit.

4.MD.3  Apply the area and perimeter formulas for rectangles in real world and mathematical
problems. For example, find the width of a rectangular room given the area of the flooring
and the length, by viewing the area formula as a multiplication equation with an unknown
factor.
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End-of-Module Assessment Task m

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.

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
reasoning without | reasoning without | reasoning with a reasoning with a
a correct answer. a correct answer. correct answer or correct answer.
evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 The student answers The student answers The student answers The student correctly
incorrectly with a incorrectly with a with a multiple of 7 answers: The greatest
4.0A.4 number that is not a number that is a that is less than 60 but multiple of 7 that is less
multiple of 7. multiple of 7 but not 56. than 60 is 56.
greater than 60.
2 The student is unable The student correctly The student correctly The student correctly
to complete the answers prime or answers prime or answers:
4.0A.4 majority of Parts (a)— composite for three composite for four of a.  Prime;
(e). parts and misses more the five parts and
. 1,3
than a total of three misses three or fewer
factors. factors. b.  Composite; 1, 2, 3,

6

Composite; 1, 3, 5,
15

Composite;

1,2,3,4,6,8, 12,
24

Prime;

1,29
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A STORY OF UNITS

End-of-Module Assessment Task m

A Progression Toward Mastery

3 The student incorrectly | The student correctly The student answers The student correctly
answers both parts and | answers one part and one part correctly but answers using any
4.0A.3 shows no reasoning. shows little reasoning. shows solid reasoning place value strategy:
4.NBT.5 in both problems, or a. 400
4.NBT.6 the student s.hows. b.  Each teacher
some reasoning with .
correct answers for recel}/ed 72
pencils.
both parts.
4 The student incorrectly | The studentincorrectly | The student The student correctly
represents division solves the numeric decomposes incorrectly | decomposes and
4.NBT.6 using place value disks equation but shows in one place value or divides using the place
and incorrectly solves some understanding of | does not include the value disks and
numerically. the place value chart remainder. provides a numerical
and use of the answer of 142 with a
algorithm. remainder of 1.
5 The student answers The student correctly The student correctly The student solves all
fewer than two parts solves two parts, solves three parts with parts correctly using
4.NBT.6 correctly, showing little | showing little evidence | understanding of place | any place value
to no evidence of place | of place value value strategies, or the | strategy:
value strategies. strategies. student correctly solves | 5 1,772
all four parts.but does b, 761 witha
not show solid .
) remainder of 4
evidence of place value
understanding. c. 1624
d. 731
6 The student incorrectly | The student correctly The student answers all | The student correctly
answers two or more of | answers two of four four parts correctly but | answers all four parts,
4.MD.3 the four parts, showing | parts, showing some shows little reasoning showing solid evidence
4.0A.1 little to no reasoning. reasoning. in Part (a), or the of place value
4.0A.2 student answers three understanding:
4.0A.3 of four parts correctly a. 1,638 square
4.NBT.5 showing solid reasoning meters of flooring
A.NBT.6 and understanding (estimate 40 x 40
: : mathematically. = 1,600 square m).
It is a reasonable
because the
answer and
estimate have a
difference of only
38 square meters.
b. 528 more small
posters than large
posters.
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A STORY OF UNITS End-of-Module Assessment Task m

A Progression Toward Mastery

c. 48 packages.

d. Equations of
1x28=28
28x1=28
2x14=28
14x2=28
4x7=28
7x4=28
Combinations of
17,1,28
17,28,1
17,2, 14
17,14, 2
17,4,7
17,7,4
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A STORY OF UNITS End-of-Module Assessment Task

Name j;:c_k; : Date

1. What is the greatest multiple of 7 that is less than 60?7
; ; Sl isthe greatest multisle

1 M, 24, 78, 36, 42, 44, (50 L3 of T bk s fess than Go.

2. Identify each number as prime or composite. Then list all of its factors.

a. 3 prime |, 3

b. 6 Composifd L2, 3 6

¢ 15 Lomposite L, 2 5 15

d. 24 composite L2, 3 4, 48, @2 24
e. 29 arime 1,29

3. Use any place value strategy to divide.

a. 3,600+9

3 hondreds = 9+ 4 hondreds
= 4p0

b. 96 pencils come in a box. If 4 teachers share 3 boxes equally, how many pencils does each teacher

receive?
39, 1 0 2 7
. &2 al 250 5] 428 T0n-72
283 e -2%0
g Each teacher
[y ':TE Yeceives 72
a3 -r-mc.iis.
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A STORY OF UNITS

4. 427+3
a. Solve by drawing place value disks: b. Solve numerically:
hun&ﬂdﬁ tens onLs 3 [L![—':E;l €l
P—o-—--—-—- ""9 __q;'—.rgmn;m;lu' :é
|2
o voer oo i, yq 11
o ZeneZ  Lith A remainder —
e b " O'F l O_I
-
’ setr |p s 1
S. Use any place value strategy to multiply or divide.
a. 5316+3 b. 3,809+5
112 16 °4
3] 5310, 52809
-3 LT 5
-z 3 __?2._.
3 3l 20
-2 ’ 20
21 %
‘2—‘ '—a'
Ol
-l
4]
c. 29x56 d 17x43
5d 56 Ho 3
e x29 43
430 — 21
120 7. 86
+loDD 30
2v 00D 120 - o “4oo 30
1624 + qoo
731
Module 3: Multi-Digit Multiplication and Division
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End-of-Module Assessment Task m

A STORY OF UNITS

Directions: Solve using a model or equation. Show your work and write your answer as a statement.

6. A new gracery store is opening next week.
The store’s rectangular floor is 42 meters long and 39 meters wide. How many square meters of

flooring do they need? Use estimation to assess the reasonableness of your answer.
42x39 a2 Yo x4o
Yo z y?
They need L9 tox 40 = 14400

g 3uo |$7 x 39
‘3 S%Uﬂy‘— W-!-'\'ﬂ'5 5F
g My aMswitr
36| 1200 |0 5:; s S S
#1200 is reasonable becavse
--—nr_——-
1638 ik s close fo my estimale

of (o0 sqoart weters.

b. The store ordered small posters and large posters to promote their opening. 12 times as many smali
posters were ordered as large posters. If there were 48 large posters, how many more small posters

were ordered than large posters?

large | 1zxas

B \
Swall
UL
yi ?
4o t ug 5 were ordered Hhan lorge
1_( gb le f xI2 _"_E posters.
e 52%
%0 :
e P=51%
e et 30
400
576
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A STORY OF UNITS End-of-Module Assessment Task

c. Uniforms are sold in packages of 8. The store’s 127 employees will each be given 3 uniforms. How
many packages will the store need to order?

127 w3
—— 127 ps Y47
8| 3%l
G e S 38
=~ 391 _E'I 37
remoindesr :5_&" 3906+ 5 =39
5

The shve needs fo order {8 packages.  1f Hhey order
Y1 ?aﬁaf_’}ﬁ, pn’i\f 3 e oniforms will come and
thoy will need 5 wore vnifarmas.

d. There are 3 numbersforthe combinationto the store’s safe. The first numberis 17. The other2
numbers can be multiplied together to give a product of 28. What are all of the possibilities for the
othertwo numbers? Write your answers as multiplication equations, and then write all of the

possible combinations to the safe.

29 = I»23

7% = 18 % |

25 ¢ 2

28% 1Mx2

29 ° Y%7 The Combinabim Pussit;\;ﬁrs are:

28 = TxH 17,1, 28
17,29\
17, T,
17, 1.2
l".-'ll'llﬂI|
["IIJ"]l‘J;
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A STORY OF UNITS

Lesson 1

Problem Set

1. a. 63 sq units; 32 units
b. 54 sq units; 30 units
2. a. 22cm; 30sgcm
b. 22cm;24sqcm

3. a. 530m
b. 450cmor4 m50cm

Exit Ticket

1. 16sgcm;20cm

2. 892 m

Homework

1. a. 40 sq units; 26 units
b. 35 sq units; 24 units

N
Q

20 cm; 21sgcm

i3

26 cm; 36 sg cm
3. a. 450m
b. 510cmor5m10cm

EUREKA Module 3:

MATH

o o o

o T o

Multi-Digit Multiplication and Division

Lesson 1 Answer Key m

10 cm
7cm

40 cm

250 cm
6cm;4cm

12m;2m

10 cm

5m

50 cm

350 m
8cm; 4 cm

3m;12m
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A STORY OF UNITS

Lesson 2

Problem Set

1. a. Width4ft, length 12 ft
b. 32ft

2. a. Diagram drawn; width 5 in, length 30 in
b. 70in; 150sqin

3. 6cm
b. Diagram drawn; width 18 cm, length 7 cm
c. 50cm

Exit Ticket

1. a. Width 2 ft, length 12 ft
b. 28ft

2. Diagram drawn; width 4 ft, length 12 ft
b. 32ft; 48 sq ft

Homework

1. a. Width 7 ft, length 21 ft
b. 56ft

2. a. Diagram drawn; width 3 in, length 12 in
b. 30in;36sqin

3. 4cm
b. Diagram drawn; width 9 cm, length 12 cm
c. 42cm

EUREKA

MATH

Module 3: Multi Digit Multiplication and Division

Lesson 2 Answer Key m

Diagram drawn and labeled; 18 ft
Diagram drawn and labeled; 36 ft

The perimeter of the second rectangle is
twice the first rectangle.

80 sq ft

4

When the side lengths are doubled, the
perimeter will double but the area will

quadruple.

Diagram drawn and labeled; 16 ft
Diagram drawn and labeled; 32 ft

The perimeter of the living room rug is
double the perimeter of the bedroom rug.
60 sq ft

4

When the side lengths are doubled, the
perimeter will double but the area will

guadruple.
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A STORY OF UNITS

Lesson 3 Answer Key m

Lesson 3

Sprint

Side A

1. 4 12. 49 23. 7 34. 4
2. 2 13. 64 24. 9 35.

3. 9 14. 8 25. 5 36. 49
4. 3 15. 100 26. 8 37. 3
5. 25 16. 10 27. 16 38. 9
6. 5 17. 9 28. 4 39. 64
7. 1 18. 81 29. 40. 4
8. 19. 5 30. 25 41,

9. 4 20. 9 31. 3 42. 81
10. 16 21. 4 32. 9 43. 6
11. 7 22. 4 33. 36 44. 100
Side B

1. 25 12. 36 23. 8 34. 3
2. 5 13. 81 24. 9 35. 9
3. 4 14. 9 25. 3 36. 49
4. 2 15. 100 26. 7 37. 4
5. 9 16. 10 27. 16 38. 7
6. 3 17. 7 28. 2 39. 64
7. 1 18. 49 29. 7 40. 3
8. 1 19. 4 30. 25 41. 8
9. 4 20. 8 31. 4 42. 81
10. 16 21. 4 32. 8 43. 7
11. 6 22. 5 33. 36 44. 100
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A STORY OF UNITS Lesson 3 Answer Key m

Problem Set

1. 70 ft

2. 32sqft
3. 5ft

4. 36sqft
Exit Ticket

Poster: Length 9 in, width 3 in
Banner: Length 10 in, width 2 in

Homework
1 44 in

2 11sqcm
3. 3ft

4 32sqin
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A STORY OF UNITS

Lesson 4

Problem Set

Lesson 4 Answer Key m

1.  Disks drawn; 500; 500; 5 hundreds 4, Disks drawn; 120; 12 tens
2. Disks drawn; 5,000; 5,000; 5 thousands 5. Disks drawn; 1,800; 1,800; 18 hundreds
3. a. 60 6. Disks drawn; 25,000; 25,000; 25 thousands
b. 100 7. 10;10; 120
c. 6 8. 2,100; 6, 100; 600
d. 40 9. 4,4,1,000; 16, 1,000; 16,000
e. 100 10. 5, 4,1,000; 20, 1,000; 20,000
f. 1,000
g. 9,000
h. 90
i. 9
Exit Ticket
a. 50
b. 100
c. 5
d. 20
e. 100
f. 200
g. 1,800
h. 320
i. 48
j. 240
k. 3,000
[. 40,000
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A STORY OF UNITS Lesson 4 Answer Key m

Homework
1. Disks drawn; 700; 700; 7 hundreds 4.  Disks drawn; 150; 15 tens
2.  Disks drawn; 7,000; 7,000; 7 thousands 5.  Disks drawn; 1,700; 1,700; 17 hundreds
3. a. 80 6.  Disks drawn; 36,000; 36,000; 36 thousands
b. 100 7. 10;10; 160
c. 8 8. 4,100; 8, 100; 800
d. 30 9. 5,5,1,000; 25, 1,000; 25,000
e. 1,000 10. 7,6,1,000; 42, 1,000; 42,000
f. 100
g. 4,000
h. 40
i. 4
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A STORY OF UNITS

Lesson 5

Problem Set

1. Disks drawn; 6; 3, 6; 6
2.  Disks drawn; 60; 3, 6 tens; 60
3.  Disks drawn; 600; 3 hundreds, 6 hundreds; 600
4.  Disks drawn; 6,000; 2, 3 thousands, 6 thousands; 6,000
5. a. 140

b. 180

c. 1,200

d. 1,600

e. 210

f. 360

g. 1,600

h. 32,000

i. 150

j- 300

k. 2,000

I. 40,000
Exit Ticket

1.  Disks drawn; 800; 2 hundreds, 8 hundreds; 800

2. Disks drawn; 8,000; 4, 2 thousa

3. a. 90
b. 160
c. 2,400
d. 1,800
640
f. 120
g. 3,000
h. 40,000
4. 210 hours
EUREKA Module 3:
MATH

nds, 8 thousands; 8,000

Multi Digit Multiplication and Division

6.
7.
8.

Lesson 5 Answer Key m

180 balloons
180 baseball cards
3 fish
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A STORY OF UNITS Lesson 5 Answer Key m

Homework
1. Disks drawn; 10; 2,10; 10 5. a. 180
2. Disks drawn; 100; 2, 10 tens; 100 b. 420
3. Disks drawn; 1,000; 2 hundreds, 10 hundreds; c. 4,900
1,000 d. 2,700
4.  Disks drawn; 10,000; 5, 2 thousands, e. 810
10 thousands; 10,000 f. 280
g. 3,600
h. 48,000
i. 350
j- 400
k. 1,000
l. 30,000
6. 1,800 chicken nuggets
240 stickers

8. 3flowers
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A STORY OF UNITS

Lesson 6

Problem Set

A N

Disks drawn; 800; 800; 800

Area model drawn; 8 hundreds

Area model drawn; 12 hundreds; 1,200
Area model drawn; 10 hundreds; 1,000
400; 4

Exit Ticket

1.
2.
3.

Disks drawn; 600; 600; 600
Area model drawn; 6 hundreds

1,200 pages

Homework

L 0 N O Uk W DN

[EEN
e

Disks drawn; 1,800; 1,800; 1,800

Area model drawn; 18 hundreds

Area model drawn; 4 hundreds; 400
Area model drawn; 24 hundreds; 2,400
1,000; 10

1,500; tens, 15

1,200; 6, 2, hundreds

2,800; 4 tens, 7 tens, 28

3,600 seconds

2,000 pieces of paper

© 0 N

Lesson 6 Answer Key m

1,200; tens, 12

1,400; 7, 2, hundreds
2,100; 7 tens, 3 tens, 21
3,600 seats

$4,000
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A STORY OF UNITS Lesson 7 Answer Key m

Lesson 7

Sprint

Side A

1. 6 12. 900 23. 35 34. 54,000
2. 60 13. 9,000 24. 3,500 35. 8,100
3. 600 14. 12,000 25. 24 36. 64,000
4. 6,000 15. 1,200 26. 240 37. 490
5. 6,000 16. 120 27. 36 38. 3,600
6. 8 17. 15 28. 36,000 39. 5,600
7. 80 18. 1,500 29. 42 40. 63,000
8. 800 19. 14 30. 4,200 41. 1,000
9. 8,000 20. 140 31. 72 42. 300
10. 9 21. 16 32. 720 43. 20,000
11. 90 22. 16,000 33. 54 44. 4,000
Side B

1. 8 12. 600 23. 45 34. 54,000
2. 80 13. 6,000 24. 4,500 35. 6,400
3. 800 14. 12,000 25. 32 36. 81,000
4. 8,000 15. 1,200 26. 320 37. 4,900
5. 8,000 16. 120 27. 27 38. 360
6. 9 17. 15 28. 27,000 39. 5,600
7. 90 18. 150 29. 42 40. 63,000
8. 900 19. 12 30. 4,200 41. 100
9. 9,000 20. 120 31. 56 42. 3,000
10. 6 21. 16 32. 560 43. 2,000
11. 60 22. 1,600 33. 54 44. 40,000
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A STORY OF UNITS Lesson 7 Answer Key m

Problem Set

1.  Disks drawn and partial products recorded 2.  Disks drawn and partial products recorded
a. Answer provided a. 72
b. 2x4tens+2x3ones; 86 b. 183
3x4tens+ 3 x3ones; 129 c. 336

d. 4x4tens+4x3ones;172

Exit Ticket

1. Disks drawn and partial products recorded; 246
2.  Disks drawn and partial products recorded; 217

Homework

1. Disks drawn and partial products recorded 2.  Disks drawn and partial products recorded
a. 3x2tens+3x4ones; 72 a. 108
b. 3x4tens+3x2ones; 126 b. 210
c. 4x3tens+4x4ones; 136 3.  No; explanations will vary.
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A STORY OF UNITS Lesson 8 Answer Key m

Lesson 8

Problem Set

1. Disks drawn and partial products recorded 2.  Disks drawn and partial products recorded
a. 2,1,3;213 a. 636
b. 2x2hundreds+2x1ten+2x3ones; 426 b. 8,072
3 x 2 hundreds + 3 x 1 ten + 3 x 4 ones; 642 c. 7,638
d. 3 x1thousand+3x2hundreds+3 x5 d. 4,221
tens + 3 x4 ones; 3,762 3. 720 bagels
Exit Ticket

1. Disks drawn and partial products recorded; 2,052
2.  Disks drawn and partial products recorded; 3,162

Homework
1.  Disks drawn and partial products recorded 2.  Disks drawn and partial products recorded
a. 4 hundreds, 2 tens, 4; 848 a. 1,234
b. 3 x4 hundreds + 3 x 2 tens + 3 x4 ones; b. 3,210
1,272 c. 9,102
¢. 4x1thousand +4 x4 hundreds +4 x 2 3. a. 966m
tens + 4 x 4 ones; 5,696 b. 2,898 m
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A STORY OF UNITS Lesson 9 Answer Key m

Lesson 9

Problem Set

1. a. 136;136 3. 602
b. 672;672 4. 4,113
2. a. 753 5. 90cm
b. 810 6. 5952
c. 2,736 7. 1,008g
d. 1,620
1,580
f. 2,352
Exit Ticket
1. a. 5,472
b. 4,018
2. 92yearsold
Homework
1. a. 92,92 3. 432
b. 1,260; 1,260 4. 1,050 points
2. a. 928 5. $477
b. 852 6. $1,316
c. 2,198 7. 512 pages
d. 1,320
4,056
f. 3,456
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A STORY OF UNITS Lesson 10 Answer Key m

Lesson 10

Problem Set

1. 126 2. 1,095 days
252 3. 1,848m
2,586 4. 42,240 ft
1,293
18,636
9,318
17,236

34,472

o Q

- o o o0

> ®

Exit Ticket

1. a. 14,088
b. 11,753
2. 4,820 sunflowers

Homework

123 2. 768 fluid oz

369 3. 2,748 days

1,001 4. 8,192 megabytes
2,002

8,192

16,384

32,768

32,768

1.

o QL

- 0o o o

>
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A STORY OF UNITS

Lesson 11

Problem Set

Lesson 11 Answer Key m

1. Standard algorithm, partial products method, 2. 774; partial products method used
and area model used 3. 1,868; tape diagram drawn
a. 1,700; 400, 20, 5 4. 35,917
b. 3,738; 500, 30, 4; 7, 500, 7, 30, 7, 4 5. 8,415
c. 1,672;8,200,9;8,200,8,9 6. 23,850 pounds
Exit Ticket
1. 11,236
2. 6,075 pages
Homework
1. Standard algorithm, partial products method 2. 1,900 people; partial products method used
and area model used 3. 2,304, tape diagram drawn
a. 2,416; 300, 2 4. 18,759
b. 1,080; 200, 10, 6; 5, 200, 5, 10, 5, 6 5. 21,511
c. 5,337;9,500,90, 3;9, 500, 9,90, 9, 3 6. 18,744 pounds
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A STORY OF UNITS Lesson 12 Answer Key m

Lesson 12

Problem Set

1 657¢ or $6.57

2 11,508 L

3. 589 marbles

4 a. Equations will vary.

b. Word problems and units will vary; 3,262

Exit Ticket

872 beads

Homework

1 644 stickers

2 12,236 copies

3. 285 bars

4 a. Equations will vary.

b. Word problems will vary; 3,142 m
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A STORY OF UNITS Lesson 13 Answer Key m

Lesson 13

Sprint

Side A

1. 4 12. 115 23. 63 34. 6,339
2. 40 13. 9 24. 363 35. 6,393
3. 44 14. 120 25. 84 36. 6,933
4. 2 15. 129 26. 284 37. 96

5. 40 16. 8 27. 484 38. 175
6. 42 17. 140 28. 684 39. 162
7. 6 18. 148 29. 884 40. 378
8. 90 19. 6 30. 9 41. 500
9. 9 20. 180 31. 39 42. 642
10. 15 21. 186 32. 639 43. 10,426
11. 100 22. 189 33. 3,639 44. 8,540
Side B

1. 6 12. 125 23. 84 34. 4,226
2. 60 13. 16 24. 484 35. 4,262
3. 66 14. 120 25. 48 36. 4,622
4. 2 15. 136 26. 248 37. 92

5. 60 16. 8 27. 448 38. 265
6. 62 17. 180 28. 648 39. 135
7. 9 18. 188 29. 848 40. 216
8. 60 19. 6 30. 6 41. 645
9. 69 20. 120 31. 26 42. 500
10. 25 21. 126 32. 426 43. 10,624
11. 100 22. 129 33. 2,426 44. 4,940
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A STORY OF UNITS Lesson 13 Answer Key m

Problem Set

1. S$748

2. 2161b

3. 1,3621b

4. 7,183 pages

Exit Ticket
1. $1,512
2. $1,920

3.  David; $408

Homework

1 $534

2 $245

3. 1,972 seats
4

5,191 reams of paper
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A STORY OF UNITS Lesson 14 Answer Key m

Lesson 14

Problem Set

1. 9 pairs; yes; 1 sock
2. 4 bows;yes; 4in

3.  5chairs; yes; 2 chairs
4. 5days

5. 72 apples; 4 apples
6. 7vans

Exit Ticket

8 groups; 9 chaperones

Homework

8 booklets; yes; 1 sheet
8 booklets; yes; 2 in

4 groups; 5 students

8 days; Day 9

8 rows; 3 soldiers

o v kA w N PRE

9 groups; 6 students
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A STORY OF UNITS Lesson 15 Answer Key m

Lesson 15

Problem Set

Array and area model drawn for each solution
3, 0; yes
3, 1; no, one small square outside of the larger rectangle
Quotient 9, Remainder 2

1

2

3

4. Quotient 4, Remainder 2
5 Quotient 10, Remainder 3
6

Quotient 8, Remainder 3

Exit Ticket

Array and area model drawn for each solution
1. Quotient 5, Remainder 2

2. Quotient 5, Remainder 2

Homework

Array and area model drawn for each solution
6, 0; yes
6, 1; no, one small square outside of the larger rectangle
Quotient 6, Remainder 2

1

2

3

4. Quotient 5, Remainder 4
5 Quotient 6, Remainder 1
6

Quotient 5, Remainder 6
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A STORY OF UNITS Lesson 16 Answer Key m

Lesson 16

Problem Set

1. Disksdrawn 3R 1;3;1;6;7 4. Disksdrawn 12R 2; 12;2;12x3=36,36+2 =38
2. Disksdrawn 13R1;13;1;13x2=26,26+1=27 5. Disksdrawn 1R 2;1;2;4x1=4,4+2=6

3. Disksdrawn3R2;2;2;2x3=6,6+2=8 6. Disksdrawn 21R 2;21;2;4x21=84,84+2=86
Exit Ticket

1. Disksdrawn1R2;1;2;1x3=3,3+2=5
2. Disksdrawn 21R 2; 21;2;3x21=63,63+2 =65

Homework

1. Disksdrawn2R1;2;1;6,6+1=7 4. Disksdrawn42R1;42;1;42x2=84,84+1=85

2. Disksdrawn 22R1;22;1;22x3=66,66+1=67 5. Disksdrawn1R1;1;1;1x4=4,4+1=5

3. Disksdrawn2R1;2;1;2x2=4,4+1=5 6. Disksdrawn 21R1;21;1;4x21=84,84+1=85
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A STORY OF UNITS Lesson 17 Answer Key m

Lesson 17

Problem Set

1. Disksdrawn; 2;1;4,2x2=4,4+1=5 4. Disks drawn; 25;0;3x25=75

2. Disks drawn; 25; 0; 2 x 25 =50 5. Disksdrawn;2;1;4x2=8,8+1=9
3. Disksdrawn;2;1;3x2=6,6+1=7 6. Disks drawn; 23;0;23 x4 =92

Exit Ticket

1. Disksdrawn;1;1;4x1=4,4+1=5
2. Disks drawn; 14;0; 14 x4 =56

Homework

1. Disksdrawn; 3;1;3%x2=6,6+1=7 4. Disks drawn; 15;2;4x15=60,60+ 2 =62
2. Disksdrawn;36;1;2x36=72,72+1=73 5. Disksdrawn;2;2;3x2=6,6+2=8

3. Disksdrawn;1;2;1x4=4,4+2=6 6. Disks drawn; 28;0;3 x28 =84
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A STORY OF UNITS Lesson 18 Answer Key m

Lesson 18

Problem Set

1. 23;23x2=46 7. 14R5;14x6=84,84+5=89
2. 32;32x3=96 8. 16;16x6=96

3. 17;17x5=85 9. 20;20x3=60

4. 13;13x4=52 10. 15;15x4=60

5. 17R2;17x3=51,51+2=53 11. 11R7;11x8=88,88+7=95
6. 23R3;23x4=92,92+3=95 12. 13R4;13x7=91,91+4=95
Exit Ticket

1. 13R2;13x7=91,91+2 =93
2. 12R3;12x8=96,96+3=99

Homework

1. 42;42x2=84 7. 15R1;15x6=90,90+1=91
2. 21;21x4=84 8. 13;13x7=091

3. 16;16x3=48 9. 29;,29x3=87

4. 16;16x5=80 10. 14R3;14x6=84,84+3=87
5. 15R4;15x5=75,75+4=79 11. 11R6;11x8=88,88+6=94
6. 22R3;22x4=88,88+3=91 12. 15R4; 15x6=90, 90 + 4 = 94
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A STORY OF UNITS Lesson 19 Answer Key m

Lesson 19

Sprint

Side A

1. 10 12. 21 23. 34 34. 17
2. 2 13. 1 24. 32 35. 10
3. 12 14. 20 25. 43 36. 20
4. 10 15. 21 26. 31 37. 15
5. 2 16. 1 27. 22 38. 18
6. 12 17. 20 28. 33 39. 10
7. 10 18. 21 29. 22 40. 13
8. 2 19. 8 30. 33 41. 15
9. 12 20. 10 31. 10 42. 20
10. 1 21. 12 32. 20 43. 19
11. 20 22. 14 33. 15 44. 17
Side B

1. 10 12. 31 23. 43 34. 16
2. 3 13. 1 24. 23 35. 10
3. 13 14. 30 25. 34 36. 20
4. 10 15. 31 26. 32 37. 15
5. 3 16. 2 27. 22 38. 19
6. 13 17. 10 28. 33 39. 10
7. 20 18. 12 29. 22 40. 12
8. 1 19. 10 30. 44 41. 14
9. 21 20. 12 31. 10 42. 20
10. 1 21. 14 32. 20 43. 18
11. 30 22. 16 33. 15 44. 16
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A STORY OF UNITS Lesson 19 Answer Key m

Problem Set

1 Equation accurately modeled; remainder circled
2 Remainder is greater than divisor; explanations will vary.
3.  Equation accurately modeled; 1 remaining ten is decomposed into 10 ones.
4 a. Picture accurately models division; yes
b. Explanations will vary.

5.  Answers will vary.

Exit Ticket

1. Disks drawn; 16; yes; 1

2. No; she canfill 11 pages completely; explanations will vary.

Homework

1 Equation accurately modeled; remainder circled
2 Remainder is greater than divisor; explanations will vary.
3.  Equation accurately modeled; 2 remaining tens are decomposed into 20 ones.
4 a. Picture accurately models division; yes
b. Explanations will vary.

5.  Answers will vary.
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A STORY OF UNITS Lesson 20 Answer Key m

Lesson 20

Problem Set
1. a. 72+4=18
b. Whole: 72; parts: 40 and 32; 40, 4, 32, 4, 10, 8, 18
2.  15; whole: 45; parts: 30 and 15; (30 =+ 3) + (15 = 3) = 10 + 5 = 15; area model and number bond drawn
3. 16; whole: 64; parts: 40 and 24; area model and number bond drawn; solved with distributive property
or standard algorithm
4.  23; solved with area model; explanations will vary.

5. 12; solved with area model and standard algorithm

Exit Ticket

1. 72-+3=24

2.  14; solved with area model, number bond, and written method

Homework

1. a. 54+3=18
b. Whole: 54; parts: 30 and 24; 30, 3, 24, 3, 10, 8, 18
2.  14; whole: 42; parts: 30 and 12; (30 =+ 3) + (12 + 3) =10 + 4 = 14; area model and number bond drawn
3. 15; whole: 60; part: 40; part: 20; area model and number bond drawn; solved with distributive
property or standard algorithm
4. 18; solved with area model; explanations will vary.

5.  16; solved with area model and standard algorithm
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A STORY OF UNITS Lesson 21 Answer Key m

Lesson 21
Sprint
Side A
1. 4 12. 1R1 23. 3 34. 1R4
2. 4R1 13. 2R1 24. 3R1 35. 1
3. 1 14. 2R2 25. 1 36. 1
4. 1R1 15. 3 26. 1R1 37. 3R1
5. 1R2 16. 1R2 27. 1R2 38. 3R3
6. 1R3 17. 1R3 28. 1R3 39. 3R3
7. 1R2 18. 1 29. 1 40. 3R3
8. 2 19. 1R1 30. 1R1 41. 3RS
9. 2 20. 1 31. 2 42. 7R1
10. 2R1 21. 1R1 32. 2R1 43. 8R5
11. 1 22. 1 33. 3 44. 9R1
Side B
1. 1R1 12. 1R1 23. 2 34. 4R1
2. 1 13. 1 24. 2R1 35. 4
3. 1R3 14. 1R1 25. 2 36. 4R5
4. 1R2 15. 1R1 26. 2R1 37. 5R5
5. 1 16. 1R2 27. 3 38. 2R5
6. 1R1 17. 1 28. 2R2 39. 6R6
7. 1R3 18. 1R1 29. 1R4 40. 6R3
8. 1R2 19. 3 30. 1 41. 7R5
9. 1R2 20. 3R1 31. 1R1 42. 8RS
10. 2 21. 1R3 32. 1 43. 7R5
11. 1 22. 1R2 33. 1 44. 7R7
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A STORY OF UNITS Lesson 21 Answer Key

Problem Set

1. 18 R1; answer includes area model, long division, and distributive property
2.  25R1; answer includes area model, long division, and distributive property
a. 53+4=13R1

b. (40+4)+(12+4)=10+3=13

w

16; answer includes area model and long division or distributive property
16 R1; answer includes area model and long division or distributive property
14; answer includes area model and long division or distributive property
14 R2; answer includes area model and long division or distributive property

13 R1; answer includes area model and long division or distributive property

K N o U e

26 R1; answer includes area model and long division or distributive property

10. 12 groups; 1 student

Exit Ticket

1. 59-+2=29R1

2. 23 R1; answer includes area model, long division, and distributive property

Homework

1. 17 R1; answer includes area model, long division, and distributive property
2. 26 R1; answer includes area model, long division, and distributive property
a. 98+4=24R2

b. (40+4)+(40+4)+ (16 +4)=10+10+4=24

w

14; answer includes area model and long division or distributive property
14 R1; answer includes area model and long division or distributive property
13; answer includes area model and long division or distributive property
13 R2; answer includes area model and long division or distributive property

12 R1; answer includes area model and long division or distributive property

w0 N o u s

24 R1; answer includes area model and long division or distributive property

10. 24 lunch trays; 1 lunch tray
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A STORY OF UNITS Lesson 22 Answer Key m

Lesson 22

Problem Set

1. a. Answer provided
b. 1Xx6=6,2X3=6;1,2,3,6;C
c. 1x7=7;1,7;P
d 1Xx9=9,3%x3=9;1,3,9;C
e. 1x12=12,2%x6=12;3%x4=12;1,2,3,4,6,12;C
f. 1x13=13;1,13;P
g. 1x15=15,3x5=15;1,3,5,15;C
h. 1x16=16,2x8=16,4%x4=16;1,2,4,8,16;C

1%x18=18,2x9=18,3%x6=18;1,2,3,6,9, 18; C

j. 1x19=19;1,19;P

k. 1x21=21;3%x7=21;1,3,7,21;C

. 1X24=24,2%X12=24,3x8=24,4%X6=24;1,2,3,4,6,8,12,24;C
2. For 25: (1, 25); (5, 5); composite; more than 2 factors

For 28: (1, 28); (2, 14); (4, 7); composite; more than 2 factors

For 29: (1, 29); prime; only 2 factors
3. a. 2,3,5,7,11,13,17, 19

b. 2isa prime and even number.

4. Incorrect; 3 is not a factor of 28.

Exit Ticket

a. 1xX9=9,3xXx3=9;1,3,9;C
b. 1x12=12,2Xx6=12;3%x4=12;1,2,3,4,6,12;C
c. 1xX19=19;1,19;P
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A STORY OF UNITS Lesson 22 Answer Key m

Homework

1. a. Answer provided
b. 1x10=10,2x%x5=10;1,2,5,10;C
1x11=11;1,11; P

C
d. 1x14=14,2x7=14;1,2,7,14;C

e. 1x17=17;1,17;P
f. 1x20=20,2x10=20,4%5=20;1,2,4,5,10,20; C
g. 1x22=22,2x11=22;1,2,11,22;C

h. 1x23=23;1,23;P

1X25=25,5%x5=25;1,5,25;C

jo 1X26=26;2X13=26;1,2,13,26;C

k. 1x27=27,3%x9=27;1,3,9,27;C

. 1x28=28,2X14=28,4%x7=28;1,2,4,7,14,28;C

2. For19: (1, 19); prime; only 2 factors

For 21: (1, 21); (3, 7); composite; more than 2 factors

For 24: (1, 24); (2, 12); (3, 8); (4, 6); composite; more than 2 factors
3. a. 1,3,5,7,9 11,13,15,17,19

b. 9and 15 are odd and composite

4. Correct; 3 is a factor of 27
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Lesson 23

Problem Set

A STORY OF UNITS

Lesson 23 Answer Key m

1. Explanations may vary. 2. a. 4;4;4;24
a. Yes b. 9;3;3;3;36
b. No 3. (4X2)x7=4%x(2%x7)=4x%x14=56
c. Yes (4X2)x9=4%X(2%X9)=4%x18=72
d. Yes (4x2)x10=4%(2%x10)=4x20=80
e. Yes 4, Explanations may vary.
f. Yes
g. No
h. No

Exit Ticket

1. Explanations may vary.
a. Yes
b. No
c. Yes
d. Yes

2.  Explanations may vary.

Homework

1. Explanations may vary. 2. a. 3;3;3;4;12
a. Yes b. 6;2;2;2;30
b. No 3. (5%X2)x7=5%X(2X7)=5x%x14=70
c. Yes (5%2)x8=5x%x(2x8)=5x%x16=80
d. Yes (5%X2)x9=5x%Xx(2x9)=5x%x18=90
e. Yes 4.  Explanations may vary.
f. Yes
g. No
h. No
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A STORY OF UNITS

Lesson 24

Problem Set

Lesson 24 Answer Key m

1. a. 100, 105,110, 115,120, 125, 130, 135, 4.  Yes; explanations will vary.
140, 145, 150, 155, 160, 165, 170, 175, a. Multiples of 2 circled red; 0, 2, 4, 6, 8
180, 185, 190, 195, 200, 205, 210, etc. b. Multiples of 3 shaded green; answers will
b. 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, vary; sums are multiples of 3 or divisible by 3.
68, 72, 76, 80, 84, 88, 92, 96, 100, 104, c. Multiples of 5 circled blue; 0, 5
108, 112, 116, 120, etc. d. Multiples of 10 crossed out; zero in the
c. 36,42,48,54,60,66,72,78, 84,90, 96, ones place

102, 108, 114, 120, 126, 132, 138, 144,
150, 156, 162, 168, 174, 180, etc.
2. 1,2,3,4,6,8,12,24

3. a. Yes;yes
b. No;no
c. Yes;yes
Exit Ticket

1.  55;66;77; 83; 99
2. 21,35,42,49,56,63,70
3. a 1,236,918

b. 1,2,3,6,09,18

c. Yes; explanations will vary.

Module 3: Multi Digit Multiplication and Division 571

EUREKA
MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G4-M3-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 24 Answer Key m

Homework

1. a. 75,80,85,90,95, 100, 105, 110, 115, 120, 125, 4. No; explanations will vary.

130, 135, 140, 145, 150, 155, 160, 165, 170, 5. a. Multiples of 6 underlined; 0, 2, 4, 6, 8
175, 180, 185, etc. b. Multiples of 4 identified; 2, 6
b. 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, c. 0,4, 8;answers will vary.
92, 96, 100, 104, 108, 112, 116, 120, 124, 128, d. Multiples of 9 circled; sum is 9.
132, 136, 140, etc.
c. 24,30,36,42,48, 54,60, 66, 72,78, 84, 90, 96,
102, 108, 114, 120, 126, 132, 138, 144, 150, etc.
2. 1,2,3,5,6,10,30
3. a. Yes;yes
b. Yes; no
c. No;no
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A STORY OF UNITS Lesson 25 Answer Key m

Lesson 25

Problem Set

1. Chart completed per directions
2. a. 2,3,5,7,11,13,17,19, 23, 29, 31, 37,41, 43,47,53,59, 61, 67,71, 73, 79, 83, 89, 97
b. Not multiples of any numbers except one and themselves
Composite numbers

d. Prime numbers

Exit Ticket

1. 4,6,8,9,10,12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 27, 28, 30 crossed off
2. 2,3,5,7,11,13,17, 19, 23, 29, 31 circled

3. 1

Homework

1 Answers will vary.

2 Composite

3. Prime

4 1; neither prime nor composite
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A STORY OF UNITS Lesson 26 Answer Key m

Lesson 26

Problem Set

1.  Disks accurately drawn 3. a. Answer provided
a. 3;3 b. 300; 6 hundreds + 2 = 3 hundreds
b. 30; 3 tens c. 200; 8 hundreds + 4 = 2 hundreds
c. 300; 6 hundreds, 3 hundreds d. 300; 9 hundreds + 3 = 3 hundreds
d. 3,000; 6 thousands, 3 thousands e. 50;5

2.  Disks accurately drawn f. 60;24tens+4=6tens
a. 4,4 g. 90;45tens+5=9tens
b. 40; 12 tens, 4 tens h. 40; 20tens+5=4tens

c. 400; 12 hundreds, 4 hundreds 900; 9
j. 600; 24 hundreds + 4 = 6 hundreds
k. 800; 24 hundreds + 3 = 8 hundreds

[. 800; 40 hundreds + 5 = 8 hundreds

4. 700kg
5. 70 stickers
6. $400
Exit Ticket
1. a. 2
b. 200; 12 hundreds + 6 = 2 hundreds
c. 300; 21 hundreds + 7 = 3 hundreds
d. 400; 32 hundreds + 8 = 4 hundreds
2. 40 pennies
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A STORY OF UNITS Lesson 26 Answer Key m

Homework

1.

Disks accurately drawn
a. 2;2
b. 20;2tens
c. 200; 6 hundreds, 2 hundreds
d. 2,000; 6 thousands, 2 thousands
Disks accurately drawn
3;3
b. 30; 12 tens, 3 tens

c. 300; 12 hundreds, 3 hundreds

a. Answer provided

b. 300; 9 hundreds + 3 = 3 hundreds
c. 200; 4 hundreds + 2 = 2 hundreds
d. 100; 3 hundreds + 3 = 1 hundred
e. 50;5

f. 80;16tens+2=8tens

g. 80;40tens+5=8tens

h. 60;30tens+5=6tens

400; 4

j. 400; 16 hundreds + 4 = 4 hundreds
k. 600; 24 hundreds + 4 = 6 hundreds
|.  600; 30 hundreds + 5 = 6 hundreds
4,000 L

70 mL

$600
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A STORY OF UNITS Lesson 27 Answer Key m

Lesson 27

Sprint

Side A

1. 3 12. 11 23. 41 34. 71
2. 3 13. 13 24. 43 35. 73
3. 3 14. 17 25. 47 36. 79
4. 5 15. 19 26. 53 37. 83
5. 5 16. 23 27. 59 38. 2
6. 5 17. 19 28. 97 39. 17
7. 7 18. 29 29. 91 40. 5
8. 11 19. 31 30. 97 41. 59
9. 11 20. 37 31. 89 42. 31
10. 17 21. 2 32. 61 43. 2
11. 19 22. 2 33. 67 44. 43
Side B

1. 5 12. 13 23. 41 34. 71
2. 5 13. 11 24. 43 35. 73
3. 5 14. 17 25. 47 36. 67
4. 7 15. 19 26. 53 37. 59
5. 7 16. 23 27. 59 38. 2
6. 7 17. 19 28. 97 39. 19
7. 3 18. 29 29. 91 40. 5
8. 11 19. 31 30. 97 41. 59
9. 11 20. 37 31. 89 42. M
10. 17 21. 2 32. 67 43. 2
11. 19 22. 2 33. 61 44. 67
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A STORY OF UNITS Lesson 27 Answer Key m

Problem Set

1. Disks accurately drawn

a. 162
b. 172
c. 161
d. 183
2. Disks accurately drawn; algorithm accurately recorded
a. 131
b. 242
c. 172
Exit Ticket

1. 141; Disks accurately drawn; algorithm accurately recorded

2. 141; Disks accurately drawn; algorithm accurately recorded

Homework

1. Disks accurately drawn

a. 173
b. 264
c. 172
d. 243
2. Disks accurately drawn; algorithm accurately recorded
a. 162
b. 151
c. 241
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A STORY OF UNITS Lesson 28 Answer Key m

Lesson 28

Problem Set

1. a. 287
b. 287
c. 177
d. 118
e. 218R1
f. 118R1
g. 91R2
h. 91R4
i. 169R2
j. 238R3

2. 145 bottles; yes; 1 bottle

Exit Ticket

1. a. 388 2. 32 servings
b. 198 R2

Homework

1. 189
265
128
123
179 R2
172 R2
166
156 R3
155 R1
j. 132R3

2. 233m

o o

- o o o

> @
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A STORY OF UNITS Lesson 29 Answer Key m

Lesson 29

Problem Set

1. 418
394 R2
3474
2,237 R1
3,784 R1
2,523
1,591
1,514 R4
2,489 R2
j- 2,489
2. 93 goats

o o

- o o o

> @

Exit Ticket

1. a. 591 2. 446 stamps
b. 1,694 R2

Homework

1. 616
616
3,142
3,293 R1
1,815
2,712 R1
2,822 R1
2,818 R2
1,234 R1
j. 1,234R3

2. 1,296 apples

o o

- o o o

> o
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A STORY OF UNITS Lesson 30 Answer Key m

Lesson 30

Problem Set

51
234 R2

209

203 R1

190

1,280

614

1,341 R1
2,078 R1
3,002 R2

11. a. 1,043R2

W L Nk WM

[ERN
e

b. Answers will vary.

Exit Ticket

1. 95
2. 2,346R2

Homework

81R4
251R1
207 R3
200 R2
240
1,250
412
4,515R1
1,554 R2
2,000

N A WDN R

[any
©
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A STORY OF UNITS Lesson 31 Answer Key m

Lesson 31

Sprint

Side A

1. 3 12. 300 23. 60 34. 40
2. 30 13. 500 24. 600 35. 80
3. 300 14. 700 25. 4 36. 800
4. 3,000 15. 900 26. 40 37. 80
5. 3 16. 90 27. 3 38. 700
6. 30 17. 2 28. 300 39. 80
7. 300 18. 3 29. 4 40. 900
8. 3,000 19. 30 30. 40 41. 90
9. 2 20. 300 31. 6 42. 80
10. 3 21. 5 32. 600 43. 900
11. 30 22. 6 33. 700 44. 800
Side B

1. 2 12. 50 23. 40 34. 60
2. 20 13. 70 24. 400 35. 70
3. 200 14. 700 25. 3 36. 700
4. 2,000 15. 900 26. 30 37. 70
5. 2 16. 90 27. 3 38. 600
6. 20 17. 3 28. 300 39. 800
7. 200 18. 4 29. 3 40. 70
8. 2,000 19. 40 30. 30 41. 800
9. 2 20. 400 31. 6 42. 90
10. 3 21. 5 32. 600 43. 800
11. 30 22. 4 33. 700 44. 80
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A STORY OF UNITS Lesson 31 Answer Key m

Problem Set

78 tables; number of groups unknown
473 books; group size unknown
501 sacks; number of groups unknown

1,920 cookies; group size unknown

Al

603 miles; group size unknown

Exit Ticket

1. 143 cars; group size unknown

2. 178 sacks; number of groups unknown

Homework

125 mL; group size unknown
206 baggies; number of groups unknown
70 miles; group size unknown

219 strips; number of groups unknown

vk wnn e

1,164 Groblarx fruits; group size unknown
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A STORY OF UNITS Lesson 32 Answer Key m

Lesson 32

Problem Set

31 seats

8 bagels

1.

2

3. 87 bags; 5 pieces of candy
4 150 teams; 4 children

5

1,014 kg; 5 kg

Exit Ticket

1. 121 students
2. 59 crayons

Homework

1. 48 guests
2 500 pencils
3. 251 sacks
4 36 muffins
5 1,287 m
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A STORY OF UNITS Lesson 33 Answer Key m

Lesson 33

Problem Set

1. a. 892+4=223

b. Whole: 892; parts: 400, 400, 80, 12
(400 + 4)+(400 + 4)+(80+4)+(12+4)=100+ 100 + 20 + 3 = 223
240; area model accurately drawn

S

Answers will vary.

3. a. 258;area model accurately drawn
b. Answers will vary.
c. Algorithm accurately recorded

4. a. 792; area model accurately drawn
b. Answers will vary.

c. Algorithm accurately recorded

Exit Ticket

1. a. 747+3=249
b. Whole: 747; parts: 600, 120, 27
(600+3)+(120+3)+ (27+3) =200+ 40+9=1249
2. a. 684; area model accurately drawn
b. Answers will vary.

c. Algorithm accurately recorded
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A STORY OF UNITS Lesson 33 Answer Key m

Homework

1. a. 1,828 +4=457

b. Whole: 1,828; parts: 1,600, 200, 28
(1,600 = 4) + (200 + 4) + (28 + 4) = 400 + 50 + 7 = 457
204; area model accurately drawn

T o

Answers will vary.

3. a. 183;area model accurately drawn
b. Answers will vary.
c. Algorithm accurately recorded

4. a. 1,381; area model accurately drawn
b. Answers will vary.

c. Algorithm accurately recorded
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A STORY OF UNITS Lesson 34 Answer Key m

Lesson 34

Problem Set

1. Disks drawn accurately
a. 3;3;720
b. 43;43;1,720
c. 10,37;37;1,110

2.  Disks drawn accurately

a. 540
b. 1,240
3. a. 1,360
b. 2,150
4. a. 1,360
b. 1,500
Exit Ticket

1. 2,10, 41, 820
2. 1,920

Homework

1. Disks drawn accurately
a. 2;2;680
b. 34;34;1,020
c. 10,42;42;1,260

2.  Disks drawn accurately

a. 320
b. 1,280
3. a. 630
b. 2,520
4. a. 1,720
b. 1,610
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A STORY OF UNITS Lesson 35 Answer Key m

Lesson 35

Problem Set

1.  40; 400; 440

2. 50;2,000; 2,050

3 180; 4,200; 4,380

4 Area model drawn; 2,560
5. Area model drawn; 3,780
6. 2,040

7. 2,040

8. 2,200

9. 4,400

Exit Ticket

1. 90; 2,700; 2,790
2. 240; 2,800; 3,040

Homework

210; 300; 510;

320; 2,000; 2,320

400; 1,500; 1,900

Area model drawn; 1,140
Area model drawn; 880
1,760

2,640

3,290

5,200

L 0 N o Uk W N
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A STORY OF UNITS Lesson 36 Answer Key m

Lesson 36

Problem Set

1. a. 4x2,4x10,10x2,10x 10
b. 2,10,2,10

2. 308; area model and partial products accurately recorded
3.  800; area model and partial products accurately recorded
4. 1,470; area model and partial products accurately recorded
5.  462; partial products accurately recorded

6. 506; partial products accurately recorded

Exit Ticket

1. 1,118; area model and partial products accurately recorded

2. 935; area model and partial products accurately recorded

Homework

1. a. 3x2,3x10,10x2,10x10

b. 2,10,2,10

578; area model and partial products accurately recorded
810; area model and partial products accurately recorded
855; area model and partial products accurately recorded
564; partial products accurately recorded

2,139; partial products accurately recorded

253; partial products accurately recorded

© N o Uk WwWDN

506; partial products accurately recorded
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A STORY OF UNITS Lesson 37 Answer Key m

Lesson 37

Problem Set

1. 4x2,4x10,10x 2,10 x 10; 8, 40, 20, 100, 168; 4 x 12, 10 x 12; 48, 120, 168
2. 2x3,2x40,30x3,30x40; 6, 80, 90, 1,200, 1,376; 2 x 43, 30 x 43; 86, 1,290, 1,376
3. 7x15,50x 15; 105, 750, 855
4. a. 150,86, 25; 1,000, 40, 25; 1,150

b. 36,2, 18; 1,080, 60, 18; 1,116

c. 234,1,560, 1,794

d. 234,1,560, 1,794

Exit Ticket

1. 3x2,3x20,40x 2,40 x 20; 6, 60, 80, 800, 946; 3 x 22, 40 x 22; 66, 880, 946
2. 5x64,10 x 64; 320, 640, 960

Homework

1 6x4,6x30,20x4, 20 x 30; 24, 180, 80, 600, 884; 6 x 34, 20 x 34; 204, 680, 884
2 2x1,2x40,80x1,80x40; 2,80, 80, 3,200, 3,362; 2 x 41, 80 x 41; 82, 3,280, 3,362
3. 2x26,50x26;52,1,300, 1,352
4 a. 204, 3,68;1,360, 20, 68; 1,564
b. 147,3,49; 1,470, 30, 49; 1,617
80, 320, 400
d. 54,3,780, 3,834
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A STORY OF UNITS Lesson 38 Answer Key m

Lesson 38

Problem Set

1. 3x54,20x54;3,20; 162, 54; 1,080, 54; 1,242

2.  6x54,40x54; 6, 40; 324, 6, 54; 2,160, 40, 54; 2,484

3. 5x47,50x47;5,47,50,47; 235, 5, 47; 2,350, 50, 47; 2,585
4. 290, 5, 58; 2,320, 40, 58; 2,610

5. 410, 5, 82; 4,100, 50, 82; 4,510

6. 3,339

7. 6,132

Exit Ticket

1. 216, 3,72; 2,880, 40, 72; 3,096

2. 1,855

Homework

1. 6x43,20x43;6, 20; 258, 43; 860, 43; 1,118

2. 7x63,40x%x63;7,40;441,7,63; 2,520, 40, 63; 2,961

3. 4x67,50x%x67;4,67,50,67; 268, 4, 67, 3,350, 50, 67; 3,618

4. 208, 4,52;1,560, 30, 52; 1,768

5. 516, 6, 86; 4,300, 50, 86; 4,816

6. 2,808

7. 3,344

8. 3,969

9. 5,372
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