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NYS COMMON CORE MATHEMATICS CURRICULUM 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.
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! Students 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.?

A Fmaindes o) flwict A vemainder of 1 4en
® ©®
P ® ®
©
7 Flowers + 2 .
Mei?havf:m L There are 3 +ens in
There is | F;owzrrrn'umirﬁ. gach qrovp.

There ts | fen rewaiing.

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).

% 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
remainder of 1 is in reference to a different whole amount (2 § is not equal to 2 %).

* 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.

ESMMON Module 3: Multi-Digit Multiplication and Division engage ny

RE' Date: 7/23/14

This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org (l:l:) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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The module closes as students multiply two-digit by two-digit 2¢ ?_{,
numbers. Students use their place value understanding and - i %3 Y el v
understanding of the area model to empower them to multiply by 5 q

larger numbers (as pictured to the right). Topic H culminates at the ! “ = ; > I & L{
most abstract level by explicitly connecting the partial products | ? 0 7 g0
appearing in the area model to the distributive property and 30 [ 400 10} ¢oO 29
recording the calculation vertically (4.NBT.5). Students see that 984

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.
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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.)

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.
Illustrate 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. Illustrate 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
e 5
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.

* 4.NBT.4 is addressed in Module 1 and is then reinforced throughout the year.
> 4.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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Foundational Standards

3.0A3

3.0A4

3.0A.5

3.0A.6

3.0A7

3.0A.8

3.NBT.3

3.MD.7
3.MD.8

COMMON
cO

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.)

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=72.

Apply properties of operations as strategies to multiply and divide. (Students need not use
formal terms for these properties.) Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 js also
known. (Commutative property of multiplication.) 3 x 5 x 2 can be found by 3 x 5 = 15, then
15x2=30,0rby 5x2=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 x 2) =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.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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.

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

Module Overview m

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.
4.0A3 o . .
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, 100,
4.0A.2 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.

COMMON Module 3: Multi-Digit Multiplication and Division

CORE’

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

— engage™’

This work is licensed under a

r@-’ BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

viii


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

NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Standards Topics and Objectives Days

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 T - . .
Lesson 13: Use multiplication, addition, or subtraction to solve multi-step

word problems.

Mid-Module Assessment: Topics A-D (review 1 day, assessment % day, return % 2
day)
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.
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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 numbers.
4.NBT.1
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.
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 using a place
4.MD.3 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, return % 3
day, remediation or further application 1 day)
Total Number of Instructional Days 43
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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)

= 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 (numbers that can be multiplied together to get other numbers)

=  Mixed units (e.g., 1 ft 3iin, 4 1b 13 oz)

=  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)

6 .
These are terms and symbols students have used or seen previously.
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=  Rows, columns (e.g., in reference to rectangular arrays)

times as many as (multiplicative comparative sentence frame)

Suggested Tools and Representations

- Area model Area Model Number Bond
= Grid paper 20 ¢
=  Number bond 1 i Sall
= Place value disks: suggested minimum
of 1 set per pair of students (18 ones, 30 ¢00 190
18 tens, 18 hundreds, 18 thousands, 1

ten thousand)

Place Value Disks Thousands Place Value Chart

... .. ®®® thousands | hundreds - ‘:é —
:00 OO 0

14

%
«
x‘:’/ ,uo
&

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.”

7 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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NYS COMMON CORE MATHEMATICS CURRICULUM 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 4.0A1
Assessment Task 4.0A.2
4.0A.3
4.0A.4
4.NBT.5
4.NBT.6
4.MD.3
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Topic A

Mathematics Curriculum

GRADE 4 ¢ MODULE 3

Multiplicative Comparison Word

Problems

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

Focus Standard: 4.0A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35=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.

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.)

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.

Instructional Days: 3

Coherence -Links from: G3-M4 Multiplication and Area

G3-M7 Geometry and Measurement Word Problems

-Links to: G5-M5 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 The length is twice the width.
to solve for area and perimeter and to find the David’s rectangular air mattress measures 3 feet by 6 feet.

measurements of unknown lengths and widths. In

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?

Lessons 2 and 3, students use their understanding of the

area and perimeter formulas to solve multiplicative Ioft

comparison problems including the language of times as S

much as with a focus on problems using area and 50t ufy

perimeter as a context (e.g., “A field is 9 feet wide. Itis 4 . 50-1%= 32
times as long as it is wide. What is the perimeter of the

field?”) (4.0A.2, 4.MD.3). Students create diagrams to 10F x 58 50 square f

represent these problems as well as write equations with Gf 1 BF < 1€ quure

symbols for the unknown quantities.

COMMON Topic A:
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 Towards 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)

COMMON Topic A: Multiplicative Comparison Word Problems
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1

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

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)
Concept Development (35 minutes)
[l 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

(Write 2 units. Point to the unknown side.) What's the length of the unknown side?
2 units.
(Write 2 units.) What’s the sum of the rectangle’s two shortest sides?

side?
S: 5Sunits.
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:
S:
T:
S:

4 units.

MM N Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

T: What's the perimeter?

S: 14 units.

T: How many square units are in one row?

S:  5square units.

T: How many rows of 5 square units are there?

S: 2rows.

T: Let’s find how many square units there are in the rectangle, counting by fives.
S: 5,10.

T: What's the area?

S: 10 square units.

Repeat 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 area of squares.

T: (Project1x1= .) Say the 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 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.

Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
ggupon engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Repeat the process with the following possible sequence: 4 x =12,4x =24,3x =24,
6 x =12,6x =24, and 3 x =18.

Concept Development (35 minutes)

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

Problem 1: Review and compare perimeter and area of a rectangle. T ET *L = '_.__.l —
T Huw | ¢ i o

T:

white board

Draw a rectangle on your grid paper that is four units wide
and seven units long.

(Draw rectangle on grid paper.) i I [T } | o .
(Monitor to see that the students have drawn the rectangle 1 T
correctly.) Tell your partner what you notice about your . | : 7—:‘-"‘ |
rectangle. 1 }

The opposite sides are the same length. = It has four right — e | 1

angles. = The area of the rectangle is 28 square units. l‘ . PYRET -+ I ] -

- The perimeter of the rectangle is 22 units. i ?".’f?'*—""’“j &5
| e

r{ ,fﬁ_ff’r_z-gj%u@ﬁ#. )

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?

The perimeter.

Trace the perimeter again. This time, count the units as you trace them. What is the perimeter of
the rectangle?

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?

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?

You count the squares. = You can multiply the length times the width of the rectangle. = Four
units times 7 units is 28 square units.

Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
ggupon engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Problem 2: Use the formula 2 x (/ + w) to solve for perimeter and to find an unknown side length of a
rectangle.

T: Draw a rectangle on your graph paper that is 3 units wide and 9 units } S 1

long. (Draw and display the rectangle.) Watch as | label the length and 3 units —
width of the rectangle. Now, label the length and width of your g Lt
rectangle. How can | find the perimeter? +—1 ’ -
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. —1 "
The order doesn’t matter when you are adding. . q“"‘h

T: Use your pencil to trace along one width and one length. Along how ™ [N G T ot o
many units did you trace? —t-

S: 12 units. E B

T: How does 12 relate to the length and width of the rectangle? i B

S: It's the sum of the length and width.

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

S: 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.

T: You have just mentioned many formulas, like counting along the sides of Formulas for
the rectangle or adding sides or doubling, to find the perimeter. Let’s Perimetder
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 P=Ltwtltw
perimeter. Pa N+ Zw

S: If I draw the shape on grid paper, | can just count along the edge. = lam
good at adding, so | will add all four sides. = It is faster to double the P= 2, (L"'UJ)
sum of the length and width. It’s only two steps.

T:  We can write the formula as P = 2 x (/ + w) on our chart, meaning we add the length and width first
and then multiply that sum by 2. What is the length plus width of this rectangle?

3 plus 9 equals 12. 12 units.

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.

S: 2+4=6and6x2=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.

A A

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
of 26 units on their personal white boards, not using graph paper. Dunks

T: Label the width as 5 units. Label the length as an unknown of x units. -
How can we determine the length? Discuss your ideas with a partner. X unts

Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
ggupon engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

S: If I 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).

S:  We could also find the length another way. | know that if | add the length and the width of the
rectangle together that | 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.

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?
S:  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.
T: Talk to your partner about the most efficient way to find the area of a rectangle.

il ik o
l 155 r 1 3 3 4 ¥ B 3 Roaed i L S .
hgal - I
AT R Y B S e
T3 4154 s T e S R P
oiohs] }2 """‘5 : “‘“’h
folil a4 — .
2zje3d] . i 24 ST Lo
P ek 0
27 Square ues 27 Square uns Qus=27

A7 Sguare wats
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?

St A=lxw.
\O0 ceny
(Sketch a rectangle on the board, and label the area as 50 square r
centimeters.) If we know that the area of a rectangle is 50
square centimeters and that the length of the rectangle is 10 50 hal o

centimeters, how can we determine the measurement of the
width of the rectangle?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

S: lcan 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 formula says 50 = 10 x . | 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.

2 |
6> 5(1 cony | Jeny

T

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

of 26 les . Woum
With mdw_kﬁ'sa.op _3 o "
24 Scsm.rt Onits
Len ﬁ*V\ Width Fumiks leunits
Sunits S omits
4 uruts b vaits
Gunits | Y4 unijs , P Zx (4+b)
P- 2x(34 %) P= 20 omits
P= 2x 1l
- V= 22 units
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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.

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.

You may choose to use any combination of the questions
below to lead the discussion.

=  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)?

Lesson 1:
Date: 7/23/14
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1. Determine the perimeter and area of rectangles A and B,
11
P= 2x (1+W) 9 Ea«(1+w)
P=ax 1b & q P=2+ 15 -
P=332 s P-30 +i5
L 30
b A=lxw
2 1
e Pt
=D A:bzzsrfn[e intts A= 545%11[2 Inits A=54
p-33units p-30Units
2 :clcrmmcm(-pe::rr:lerandnveaofeachreuangle, ; i :‘QK(H’W)
- Ax 1|
sam - A%em P=a2
P=2x(16w) :7 ) L p-ddem
feaxnt By a-dtsg-em
p-23 A:zlxW A=(x5-3D A=]xw
3. Determine the perimeter of each rectangle. A=3x8 = Q4%
a 166 m b.
1m 50 cm
9m 75 cm
P=2x(1+w)
6L 450
P 520m 5L b-or #mBOem  P7AX335
P=2x(1+w) o 26 150w, 285  P=4FD
15
P=2xAL5=530 >0 e rmie
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4. Given the rectangle’s area, find the unknown side length.
a =5 b.
fou A—L'VV;J 7em A= LAW
= LS -
80 A=8 sq:jm xem AT TXW
sqware | XM §0=8x X e uq=xX
5 X=10 X=1
5. Given the rectangle’s perimeter, find the unknown side length.
a. P=120cm 20cm b. P=1,000m
P-aL+aw X
P=9L*QWI4 xem AW=2B0+250250) s
ALz 20t30=40 1,000 24L+ 500
130=140 +aw l,ooo  5CD=AL
= - BOO
130 O, —&0  x-_850

B00+3:=L  2A50=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

A:gq = quare}

A= Lx W _13m v

R -

;l a square H‘

2lia m w=T0m, "

HE TR dn psen

Al AR BRIV b % yes |
[/ SUVON [t it

o - engage™ 3an

€013 Cormen om, . e vl commmareany (D) ovic-2n |
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= 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?

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. You may read the questions aloud to the students.

Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

Name Date

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

A
B
A= A=
P= P=
2. Determine the perimeter and area of each rectangle. 3 em
a. 6cm b.
5cm P=
8 cm P=
A=
A=
3. Determine the perimeter of each rectangle.
a. 166 m b.
I1m50cm
99 m 75cm
P= P=

c MM N Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. ny
coRE"® engage™  san
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

4. Given the rectangle’s area, find the unknown side length.

. b.
@ 8cm
7cm
49
80 xcm
xcm square
square
cm
cm
X= X=
5. Given the rectangle’s perimeter, find the unknown side length.
a. P=120cm 20cm b. P=1,000m
xm
xcm
250 m
X= X=

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=28 m
24
~ W= square

m

24

square
W =
cm

Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit Ticket

Name Date

1. Determine the area and perimeter of the rectangle.

8cm

2cm

2. Determine the perimeter of the rectangle.

347 m

99 m

c MM N Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

Name Date

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

A
B
A= A=
P= P=
2. Determine the perimeter and area of each rectangle.
a. b. 4cm
7cm
P= P=
3cm
9cm
A= A=
3. Determine the perimeter of each rectangle.
a. 149 m b.
2m10cm
76 m 45 cm
P= P=

c MM N Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. ny
CORE™© engage A8
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

4. Given the rectangle’s area, find the unknown side length.

a. b.
6cm 5m
25
60 square Xm
square xXcm m
cm
X= X=
5. Given the rectangle’s perimeter, find the unknown side length.
a. P=180cm 40 cm b. P=1,000m
Xxm
xcm
150 m
X = X =

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 W=
P=24cm P=30m
| =
36
square
m

32 square cm

c MM N Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Lesson 2

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

[ 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 area 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 = .) Fillin 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 = .) Fillin 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.

COMMON Lesson 2: Solve multiplicative comparison word problems by applying the area
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NYS COMMON CORE MATHEMATICS CURRICULUM 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:  (Write4 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 square with a length of 2 m.) This is a square. Say the length of each side.
S: 2 meters.
T: On your boards, write a multiplication sentence to find the area.
S: (Write2mx 2 m=4square 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.) Write a
division sentence to find the width.
S:  (Write 12 squarecm+2 cm =6 cm.)

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

Application Problem (6 minutes)

one square foot tile

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?

border material
4 feet J

Jieet

Extension: Tommy’s dad is making a table 6 feet wide and 8
feet long. When both tables are placed together, what will their 4
combined area be?

and perimeter formulas.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 the students investigated and used the formulas for the area and
perimeter of rectangles.

A= 3R x4 - 2x (4+3) 8t
ﬁj A’]?.s:buo\ﬂ‘ﬂ’ P= 2x T i
P= 44 G
TDW\MY will need 2 ] Both hables {D?IH’\I!
Sqyare foot Kles and his dad ut)l“ : &l 3ive (0 sqpare
reed 14 eck of border wakerial A g sqgar £ et of avea
4gz= (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.

COMMON Lesson 2: Solve multiplicative comparison word problems by applying the area
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 as 2 meters.)

T: Itis 3 times as long as it is 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 s
the length when there are 3 segments, each 2 meters long?

S: 6 meters.

Zo| e I e g e ge|
S H : 1 :
3 s 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 16 students the choice of tracing the
meters. concrete tiles. Alternatively, you may
T: What is the area? reduce the small motor demands by

. . roviding a template, grid paper, or
S: 6 meters times 2 meters is 12 square meters. P & P enc pap
computer software for drawing.

Repeat with a rectangle that is 3 meters long and 4 times as

wide as it is long.

Lesson 2: Solve multiplicative comparison word problems by applying the area
CSEE..MON and perimeter formulas. engage ny
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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.

The area is 18 square meters. 18 square meters
divided by 6 meters is 3 meters. The width is 3
meters.

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.

Four copies. (Draw.)

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

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

Find the perimeter of Christine’s next mural. For help,
use the chart of formulas for perimeter that we
created during Lesson 1.

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.

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

bm 18 Gm
syare
A= Lxw or A7Ll*w 3 x 4= 12m
1$2b= % P= 2% (1+w)
The width of hev wural 2+ (6+12)
5 3 meters. 2 % (18) = 3o meters

The perimeter of her
nc;{?cmura.\ is 3 me ters,

English language learners may benefit
from frequent checks for
understanding as you read the word
problem aloud. Explain how the term
square meters denotes the garden’s
area. Instead of twice, you might 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?”

Two meters, because 8 square meters divided by 4 meters is 2 meters.

and perimeter formulas.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 200
gardens.

¢ Yo
. . 5
S: (Drgw and solve to find the Q“‘%P: 2% (13 w)
perimeters.)
=2 2% &(\’\

T: Tell your partner the o 0= 2% (1 ¥W) 1200
relationship between the two # \Lmeiecd | = 7% lea 229% (1% Q

H h 63{7;\‘ =
perimeters. \ 24 melecs = 2% 1% N
S:  Sherrie’s garden has a % \\@\“__; = 26 oehecs

perimeter of 12 meters. % {9

Nancy’s garden has a
- = = \2lea X 6
perimeter of 24 meters. = @ . f= B % Hon 8= 2 % bm

The length doubled, and the 7 -9 Squae s fZ I Squace ekecd = 72 Squart wereS

S 49

e ]

!
|

3™

width doubled, so the ST
perimeter doubled! 12 fuax2)

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.

S\Cﬂit NQM\’ Ndﬁhbbr
Perimeterd 1Zm | 24m | 3em
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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 multiplicative comparison word
problems by applying the area and perimeter formulas.

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.

You may choose to use any combination of the questions
below to lead the discussion.

= Discuss the relationship between the area of an
original rectangle and the area of a different
rectangle whose width is 3 times as long as it was
to start with.

= Discuss the relationship between the
perimeters of the sandboxes in Problem 4.

= For Problem 4(e), why isn’t the area twice as
much if the length and width are twice as
much?

= What conclusion can you make about the areas
of two rectangles when the widths are the
same but the length of one is twice as much as
the length of the other?

=  What conclusion can you make about the areas
of two rectangles when the length and width
of one rectangle are each twice as much as the
length and width of the other rectangle?

Lesson 2:
and perimeter formulas.
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Name ___Jack Date

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

a. Label the diagram with the HWTEWHS of the porch.
£k ulr  uEt
1
e | |

b. Find the perimeter of the porch.

P= 2% (L +W0)
T2x0ar)  pezp L
= 2%\b
=32
2. Anarrow rectangular banner is S inches wide. It is 6 times as long as it is wide.
a. Draw a diagram of the banner and label i(»s&ﬁmemionsv
b. Find the perimeter and area of the banner.
P= 2% (L -\—w) 2703 A= xw A=150squaeiny
= 2% (30+8) = 30%5
= 2% 35 = 3knsx S
= 70 = [Sens
=150

E_gm_uon onE i prme ot engage“y 3A4

oute: s

03508 .S s st ey

uer P=\g et 3 £t o 1)((”_\”\
st 56t = 2x (org)
ost =\
o= 2x (1vw) =30
B =W = 2x (514) o
=54 = q P26
E e B T

NYS COMMON CORE MATHEMATICS CURRICULUM

3. Theareaofa leis 42 d fts length ks 7

a. WhatIsthe width of the rectangle? .
o Arlxw 7<—“\
sqen
frl=w

4227=0 W= Geen
b. Charlie wants to draw a second rectangle that is the same length but is 3 times #s wide. Draw and
Iabel Chariie’s second rectangle\ ¥ C

e e _Ge

©. Whatis the perimeter of Charlie’s second rectangle?

o=2% (\vw -
sax(mE)  $F0en
- 2% 25

4. Thearea of Betsy’s rectangular sandbox Is 20 square feet. The longer side measures 5 feet.
The the pas 8 i Betsy's.

b. Draw and label a diagram of the sandbox
atthe park. What s its perimeter?

a. Draw and label a diagram of Setsy's
sandbox. What Is its perimeter?

n
17 &GN | e engage™ as

0 perimeter formulss.
6193

02002 Commn o .16 i
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=  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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

and perimeter formulas.
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&*655 e “Tre gearedec of ¥he Qack's <ardloax

Qs = D65 15 doude W geaimelec of Sersds
Sandbox.

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

A= \xw ﬁ:%ogq(l{-

A= \10x%
=30
e. The sandbox at the park has an area that is how many times that of Betsy’s sandbox?
Goea of Eo¥efs Gra oF s =
20 3q &% 20 = FF .

“The sardbecar Yhe Gark has as asea Hak 35 H Hoes
Fhat of Belou's sandbox.
[ sandboxes

Explain what you notice using words, pictures, or numbers.

q&  YFt . é ‘D\Q
“The Q&‘Tmc\ero@ Yhe pae\c‘:: <andbox \5-,0“(0“(
< eter of Betous Sandboc. TThe Grea S
*:‘\e ?e;\:;. asea. oF 69\—5 ‘s Sandbox.  When Yhe le AN M,A
\xf\\ ace doulded, Pre pecimeter doudes, loul ¥he aea

quadqu\QS.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

Name Date

1. Avrectangular 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. Anarrow 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.

c MM N Lesson 2: Solve multiplicative comparison word problems by applying the area ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

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?

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?

and perimeter formulas.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

c. What is the relationship between the two perimeters?

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

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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coRE"® engage™ sz

and perimeter formulas.
Date: 7/23/14

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Exit Ticket

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.

and perimeter formulas.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Name Date

1. Avrectangular poolis 7 feet wide. It is 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 3inches long. 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

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 s the perimeter of Elsa’s second rectangle?

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?

and perimeter formulas.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

c. What is the relationship between the two perimeters?

d. Find the area of the living room rug using the formula A =/ x w.

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

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)
[l 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 problems.

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 dimensions of 5 cm x 2 cm,
7cmx2cm,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.

COMMON Lesson 3: Demonstrate understanding of area and perimeter formulas by solving ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 you think 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.

Lesson 3

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

To maximize productivity, you may
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 your
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 the student work you see as you circulate, 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 their 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.

Demonstrate understanding of area and perimeter formulas by solving

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.

Lesson 3:
Eg#EMON multi-step real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

Vecoey audtrosiueny 260k FJ.SV""-L':’
ack s {J:t , 4 F\
z
2% L _

3
P=14 £+ 1567/ 2
-y -y=06 ;—
:2=3 ..‘_
COWMEE O SL

5)(5:\5/ b= 2 C‘?”‘l& TThe gecmeter of Yhe
= Aw CSE) AUMATTECi i SCTeen 3
=70 £y ToLeek.

The structure of this problem and what it demands of the 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+
I
56t s
- 50 —1% = e
|OFI'X‘5-H'= 50 S‘bw-ft'F\‘
Q‘F" X SH - W gnb\n\\'(‘p*'
feet of

There will be 32 squart
space eftn the + ent.

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.

multi-step real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Problem 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 S%MV(’H +q-=\0 scbva.vt G"

2 ' +
& (O sqyare

56
10 sqpave €+ 264> St

The lcv\q-\'k of the closet
w9 ‘F‘CC+

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?

® (L =4 Yaes e oidin p= ax (1 rw)
Wb DR ST B ] A \‘Z%\?(i}:\:- :k‘{ t:§§ > E)U\,\’\\'\’S @ W= 5_@.\
- Tt Q310 uniks ¥ xS L= 126
P= 208k =30 Jeelr
\OG: :;;:Zi :j; e A= wer x 38
we 304 A= 26 square feetr
The woiddh s Luait. /_/-—_————————ﬁ
The leaghn 15 Huntts £ ok mokes The area aasyl

So the perimeter 1s Sy
10 uatks or 30 Hreet
30 Q- 110 = 344, 1

The width i 34+

344 5t gioes The \ens-{-h) 1284
1LL4 x 3 &%= 26 square Leek.
TJhods the aceal,

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 stage.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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.

You may choose to use any combination of the questions
below 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,
or 3 times as many? When have you heard that
language being used?

COMMON Lesson 3:
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Name mck Date.

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

1. The projection screen in the school auditorium is 5 ti: long and 5 ti ids inthe
library. The screen in the Iibrary Is 4 feet long with a perimeter of 14 feet. What is the perimeter of the
screen in the auditorium? 205y
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2. The width of Davld’s tent 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 mattress in the tnt, how many square feet of floor space
will be available for l"!ﬁ_ﬂ ofhis things?
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3. Jackson’s bedroom has an area of 50 5q . The area of hi is9 is closet. If

the closet Is 2 feet wide, what is its length?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

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. You may read the questions aloud to the students.

Lesson 3: Demonstrate understanding of area and perimeter formulas by solving
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Sprint

A . # Correct
1 2x2= 23| 3x__ =21
2 2x =4 24 3x3=
3 3x3= 25| 4x__ =20
4 3x__ =9 26| 4x__ =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 7xX7=
15 10x 10 = 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
200 2x__ =18 42 9x9=
21 2x2= 43| 9x__ =54
22| 3x__ =12 44 10x 10 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Sprint

B . Improvement # Correct
1 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 10 x 10 = 37| 8x__ =32
16| 10x __ =100 38| 8x__ =56
17| 7x___ =49 39 8x8=
18 7xX7= 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 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

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?

multi-step real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Exit Ticket

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?

Lesson 3: Demonstrate understanding of area and perimeter formulas by solving
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

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?

multi-step real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

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?

MM N Lesson 3: Demonstrate understanding of area and perimeter formulas by solving ny
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4, Mathematics Curriculum

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. Illustrate 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., 120 is 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.

i P®O®® 4o © BEE  uco
OO0 x3 PEE® 32 EE®® x 3
QOO 12 CIE) 120 ® @®® 1200

Yones x 3= 12 ones Yiens x 3 = \Z tens 4 hondreds x 3712 hondreds 4 fhassands x 3= (2 thoosands

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

practice the new complexity of multiplying two two-digit multiples of hondveds | +ens oncq
10. For example, students have multiplied 20 by 10 on the place value clive |

chart and know that it shifts the value one place to the left, 10 x 20 = (@) L r '

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

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

tens = 6 hundreds (alternatively, (3 x 10) x (2 x 10) = (3 x 2) x (10 x 10)). e \

3x(ox20) = (x,bO
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NYS COMMON CORE MATHEMATICS C

URRICULUM

Topic B m

Introducing this early in the module allows students to practice this multiplication during fluency 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 develo

ped.

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.

tens

3tens % 2 tens = { hundreds

100 00

s \oo} 100

1o 100 { 100

30

2.0

30x20

3b x 20=6L00O

A Teaching Sequence Towards 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)

COMMON Topic B:
CORE Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

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)

I 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.

Count by threes to 30.

3,6,9,12, 15,18, 21, 24, 27, 30.

Now, count by 3 tens. When | raise my hand, stop counting.
3 tens, 6 tens, 9 tens.

(Raise hand.) Say the number.

90.

w4 49 A

MM N Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: Continue.

S: 12tens, 15 tens.

T: (Raise hand.) Say the number.
S: 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 9 cm x 2 cm, 7 cm 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 6 cm, and length x.

Application Problem (4 minutes)

1L
Samantha received an allowance of $3 every week. By
babysitting, she earned an additional $30 every week. How much 3\ 3 an
money did Samantha have in four weeks, combining her
allowance and her babysitting? 20

2,
Note: The multiplication of two-digit multiples of 10 by single- Bt j ‘IZZ_
digit numbers is a Grade 3 standard (3.NBT.3). The second step o fse \3" o] 3ox4=IT0
of this problem relates to today’s Concept Development. |20+ 103 (82

Students may solve it one way here and may find a simplifying

14 & .{l:hr LluMdLg
g’ anHhG has $ S,: ® &
stlategy to solve after the lesson has been COIIIp'EtEd. ll

1,000 in arrays and numerically.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Concept Development (34 minutes)

NOTES ON
Materials: (T) Thousands place value chart (Template) MULTIPLE MEANS
(S) Personal white board, thousands place value OF REPRESENTATION:

chart (Template
( P ) Noting patterns of ten in the place

value chart is familiar to students after
Modules 1 and 2. However, you may
feel a need to adjust the display of
T: (Draw 3 ones on the place value chart.) How many do information by using base ten blocks to
you see? convey the magnification of the size or
amount, or writing numerals instead of

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

S 3ones. disks, or writing 10 inside of each ten
T: How many groups of 3 ones do you see? disk, etc.
S: Just 1.
T: (Write 3 ones x 1.) Suppose | wanted to multiply 3
ones by ten instead. (Underneath, write 3 ones x 10.) P
How would | do that? g o s
S:  We can just move each disk over to the tens place and get ryw
3 tens. o | CLT)
T: (Draw an arrow indicating that the disks shift one place to L. — J
the left, label it x 10 and write 3 ones x 10 = 3 tens.) What Fone Gibation S usisals
if | wanted to multiply that by 10? thousands | hundreds tens ones
. . ja (oo
S: Do the same thing. Move them one more place into the 4
xw©e [(@00)
hundreds and get 3 hundreds. ]
T: (Repeat the procedure on the place value chart, but now
write 3 ones x 10 x 10 = 3 hundreds.) Look at my equation. 3x 100 = 300
| started with 3 ones. What did | multiply 3 ones by to get 3 thousands | hundreds tens ones
hundreds? Turn and talk. <X
©©°
S:  We multiplied by 10 and then multiplied by 10 again. -> k/
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 3 ones x 10 x10%(0= 3 +hovsands
3 X 100 thou_sands hundreds tens ones
Work with your partner. How can you solve 3 x 1,000? /.?,@
S: Ishowed 3 times 1,000 by showing 3 ones x 10 to get 3 ‘52’
tens. Then, | did times 10 again to get 3 hundreds and
times 10 again to show 3 thousands. > | drew an arrow PR——
representing times 1,000 from 3 ones to the thousands thousands | hundreds Tens
column. | e
00 ©
T.  Whatis 3 x 10 x 10 x 10 or 3 x 1,000? /’“/
(@e>4]

S: 3,000.
Repeat with 4 x 10, 4 x 100, and 4 x 1,000.

1,000 in arrays and numerically.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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: Draw place value disks to represent 15, and then show 15 x 10. Explain what you did.
S: ldrew an arrow to the next column. = | drew an arrow to

show times 10 for the 1 ten and also for the 5 ones. _ dl‘S X10
thousands jundreds tens ones
T: Right, we need to show times 10 for each of our units. b \o
T: Whatis1ten x10? f// 4
S: 1 hundred. e
T: Whatis5ones x 10?
S: 5Stens.
T: 15x 10 equals? 22.X10% 10
S: 150 thousands hundreds tens ones
Display 22 x 100 on the board. * ?®$yéz
— x P “ o
T: With your partner, represent 22 x 100 using place value o x&
disks. What did you draw? ¢]
S: ldrew 2 tens and 2 ones and showed times 10. Then, | did
times 10 again. = | drew 2 tens and 2 ones and showed 17 X 100
m times 100 by moving two place values to the left. thousands | hundreds tens ones
T: How can we express your solution strategies as o /@ /®
multiplication sentences? y%
St 22x10x10. = 22 x 100. ‘/
. @)

What is 22 x 100?
S: 2,200.

Problem 3: Decomposing multiples of 10 before multiplying.

thousands hundreds tens ones

Display 4 x 20 on the board.

T: Just like 3 x 100 can be expressed as 3 x 10 x 10, there are
Ky

%
different ways to show 4 x 20 to help us multiply. What is (/
another way that | could express 4 x 207? pioco

S: 4x2tens. 2 4x2x10. 2 8x 10.
T: 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 it is 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.

T:  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.

1,000 in arrays and numerically.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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:  6x4hundreds. 2 (6 x4)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.
- (2x10) x 100. = 2x10x 100. = 2 x 1,000.

T: 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 =(2x10) 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.

Iz |

E
|
A,

NYS COMMON CORE MATHEMATICS CURRICULUM

Neme __Jac Date
EBample:
thousands | hundreds tens | ones
50 ]
Sx10= ®
P> 1
s‘msno-_s"ﬂ‘l‘
Draw place value disks and arrows as shown to represent each product.
1. sx100=_20C thousands | hundreds | tens ones
03
sx10x10= 500 >
3 © |G5005)
Sonesx100= 5 hundceds -
QO OO
2. 5x1000= 5,000 thousands | hundreds | tens ones
o [T
5x10x10x10=_5,000 ,\o‘{
iy
Sonesx2,000= 5 ¥housands lezoesy |

3. Complete the following equations.

a 6x10=_060 b. 100 x6=600 ¢ 6000=_0 x1000
d. 10xa=4H0 e 4x100 =400 f. L0 x4=4,000
& 1000x9= 9,000 h 90 =10x9 L 900=_9 x100
[I SUMON |wmene  Hpmmsmmsmommunaneiriiiins onraqe  aas
o snans

0301 o Com . A g wrnd ey

Lesson 4:
1,000 in arrays and numerically.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson 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
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below 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?

Lesson 4

NYS COMMON CORE MATHEMATICS CURRICULUM

Draw place value disks and arrows to represent each product.

»

12x10=_20
(1ten2onegx10= 1) Yens

»

18x100=_{300
18x10x10=_| FOO
(1tensones)x100= 12 hundeeds,

L

25x1,000= 25,000
25x10x10x10 = 25,000
(2 tens 5 ones) x 1,000= 25 thousands

thousands | hundreds tens ones
ey« = )
¥ U ] X

= >

thousands | hundreds tens ones
B T R (P

210,

S M

ten

thousands | hundreds tens ones
thousands

T e® fcecad

o
=3 xg

xle s> L\ PA|
&7 ) e ¥'0 {5655

-h multiple of 10, 100, or
7. 3x40=3x4x_lO
=12x_\Q

=120

axa000=_Y x Y4 x V000

=\b x_ 1,000

=16,000

[ SQUMON |t st o ya gl as
one ’ T

1000 both i arrays sad

6913
©251 o Com . Al mrnd ot

muttiplying.

8. 3%200=3x_2 x \0Q
=_b x\00
=600

10.5%4000= 5 x 4 x 1,000
=20 « 1,000

= 20,000

= 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 you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

1,000 in arrays and numerically.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

Name Date

Example:

50
_— thousands hundreds tens ones

50nes><10=£ tens “;‘

5x10=

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

1. 5x100=
thousands hundreds tens ones
5x10x10=
5 ones 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

1,000 in arrays and numerically.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

Draw place value disks and arrows to represent each product.

4. 12x10=

thousands hundreds tens ones
(1ten 2 ones)x10 =
thousands hundreds tens ones
5. 18x100=
18x10x 10 =
(1 ten 8 ones) x 100 =
6. 25x1,000= ten thousands | hundreds tens ones
thousands

25x10x10x10=

(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

1]
X
X

|
X
X

10. 5x4,000 =

COMMON Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit Ticket

Name Date

1. Fillin the blanks in the following equations.

a. 5x10= b. _ x5=500 c. 5000=____  x1000
d 10x2=__ e. _ x20=2,000 f. 2,000=10x
g. 100x18= h.  =10x32 i. 4800=__ _ x100
j. 60x4=__ k. 5x600=__ . 8000x5=__

1,000 in arrays and numerically.

Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 4 Homework

Name Date
Example:
5~ O thousands hundreds tens ones
5x10=_~ 7 0
Sonesx10= > _tens
Draw place value disks and arrows as shown to represent each product.
1. 7x100=
7x10x10= thousands hundreds tens ones
7 ones x 100 =
2. 7x1,000-=
7x10x10x10=
thousands hundreds tens ones
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
COMMON Lesson 4: Interpret and represent pa.tterns when multiplying by 10, 100, and ny
M 1,000 in arrays and numerically. en a_ e
CORE e s gag
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Draw place value disks and arrows to represent each product.

4, 15x10=
thousands hundreds tens ones
(1ten 5o0nes) x 10 =
5. 17x100= thousands hundreds tens ones
17x10x 10 =
(1 ten 7 ones) x 100 =
6. 36x1,000=
ten
thousands | hundreds tens ones
36x10x10x 10 = thousands

(3 tens 6 ones) x 1,000 =

Decompose each multiple of 10, 100, or 1000 before multiplying.
7. 2x80=2x8x 8. 2x400=2x X

=16 x = X

9. 5x5,000

I}
X
X

10. 7 x 6,000 = X x

1,000 in arrays and numerically.

c MM N Lesson 4: Interpret and represent patterns when multiplying by 10, 100, and ny
coRE"® engage™ e
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Template

thousands hundreds tens ones

thousands place value chart

1,000 in arrays and numerically.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Lesson 5

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

Suggested Lesson Structure

Bl Fluency Practice (8 minutes)
Concept Development (42 minutes)

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

Fluency Practice (8 minutes)

= Group Count by Multiples of 10 and 100 4.NBT.1 (4 minutes)
= Multiply Units 4.NBT.1 (4 minutes)

Group Count by Multiples of 10 and 100 (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.

3tens x 2 =6 tens.
Write the answer in standard form.
(Write 60.)

T: (Write3x2=___) Saythe multiplication sentence in unit form.
S: 3 onesx2=6ones.

T: Write the answer in standard form.

S:  (Write6.)

T: (Write30x2=___.) Say the multiplication sentence in unit form.
S:

T:

S:

MM N Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing ny
CORE™O €ngage

patterns.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

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

Concept Development (42 minutes) s
h d hundreds tens ones
@
Materials: (T) Thousands place value chart (Lesson 4 Template) %
(S) Personal white board, thousands place value chart (Lesson D)
4 Template)
7 tens x H
Problem 1: Use place value disks to represent multiplication patterns. thousands | hundreds tens ones
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. 7 hundreds * 4
T: Show 2 tens x 4 on your place value chart. Circle each group of ek T hundiess tens ones
2 tens. )
T: 2onesx4is..? %
S:  8ones. QD)
T: 2tensx4is..?
S: 8tens. 2 80.
T: With your partner, represent 2 hundreds x 4. Circle
each group of 2 hundreds. NOTES ON

MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

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

S: There was the same number of place value disks. = It
was almost the same, except | used disks that LB el P pEiee]
represented 1 hundred instead of 10. = The value of Asilifes. e alienaies

. .. . drawing place value disks, such as
the disks is in the hundreds, so my answer is larger. g )
placing cubes or concrete disks or

2 hundreds x 4 is...? indicating their selection. In addition,

S: 8 hundreds. = 800. use color to highlight the movement of
the array from the ones, to the tens, to

What do you think would happen if we multiplied the hundreds place.

2 thousands x 47?

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.

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.

patterns.

Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 5

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

form.

Allow students two minutes to work in pairs.

T: What patterns do you notice?

§ X2 ones = 1v owes

Ex 2 4eng = W Fens

§ ¥ 2 wondreds = 1 uwdreds
%x 2 Hovcands = \b Huovsauds

S:  All of the problems have 8 as a factor. = The units are in order of
the place value chart, smallest to largest. = The unit we

multiply is the same unit we get in our answer, like 8 x 2 tens
equals 16 tens and 8 x 2 hundreds is 16 hundreds.

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

S:  Nothing happens. = The answer stays the same even though

8 x 2 hundreds
thousands hundreds tens ones

€0
®

(DIZ
DI

the unit changed. = 8 x 2 hundreds can be written as
8 x (2 x 100), and 8 hundreds x 2 can be written as (8 x 100) x 2.

Both statements are equivalent.

Repeat with 5 x 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 veoe

when multiplying 5 times 2.

g hundreds x 2
thousands hundreds tens ones

e

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.

1. Francisco played a video game and earned 60 points for
every coin he collects. 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
completed in the game. He completed 7 levels. How
many points did he earn for the levels that he

completed?

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
Teach English language learners and
others to track information from the

word problem as notes or as a model
as they read sentence by sentence.

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

Introduce each step of the problem separately, instructing students to follow the RDW process. Students
should ask 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.

. =60

- S ale;
e TR TS
i 3 B O i :L,“zo

Fo 2GS0 OArnes m&g ?0‘35
£ e, CovS e (ollected.

COMMON
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 5

5,000 = P '.JCOO
Problem 4: Solve a word problem involving 1,000 times as many.
thousands | hundreds tens ones
[ At a concert, there were 5,000 people in the audience. That was 1,000 ooooo§m N o
times the number of performers. How many performers were at the
concert?
T: Write an equation to solve for how many performers were ,
at the concert. Solve using a method of your choice. thovsands | hondreds| dens [ ones
S: Iknow 1,000 times the number of performers is 5,000, so 00000 | 4.
to solve the equation of p x 1,000 = 5,000, | know that \-4-\*
there were 5 performers. = There are 1,000 times as L 00000
many people in the audience, so | can divide 5,000 by 1,000
to find 5 performers. 5,000+ | 000=5
“There wotce 5 peckocmers,
Problem Set (10 minutes)
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some e pronlem st
classes, it may be appropriate to modify the assignment by T
specifying which problems they work on first. Some el ok 5 s S B o
problems do not specify a method for solving. Students b ; " . 5
should solve these problems using the RDW approach used Hmessem e
for Application Problems. ZxRomearCones
R T B
. 2umes D _tensis & Yeas oy ©
Student Debrief (10 minutes)
2 x3kens = & fenS
Lesson Objective: Multiply multiples of 10, 100, and 1,000 > "’"%i& o gheads e
by single digits, recognizing patterns. o | o
The Student Debrief is intended to invite reflection and =
. . . 2% 3hundeeds = hundeds
active processing of the total lesson experience. 4 230000 6,000
2 times B d a 2909
Invite students to review their solutions for the Problem - e ~eso

You may choose to use any combination of the questions below 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.)

patterns.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

= Explain to your partner how you solved for the
Problems 5(i—I). 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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

patterns.
Date: 7/23/14
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5. Find the product.

2 20x7= |4o b. 3x60= \20) ¢ 3x400= \ZCO d. 2x800= \v(,oo

2iens x 7 :‘1;4;.\5 BXChes iSRS | 3% s 12 i e

=\%0 =00 =\ 600
e 7x30= 2\0 f. 60x6= 3O g 400x4= |(OO |h 4x8000=32 000

7 x Benst 213605 | Lens X & = 36YenS |4 hundeeds xd = 43 Maouzonds =

- 16 hurdeeds 32 ¥aousands
=20 =260 -0 =32.000
I 5x30= \50 ) 5x60= 200 k. s-m:aooo I 8,000x5= 40,000
5 %3 dens=\Dkens | 5% Lens 2 30%vs] SxA hundeeds = (3 Hhousarsx 5=
=\505 E =350 20 hundeads Ho Yousandy
= 2000 =40,0c0

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

@ 8 = ZxLO Besoweo has B0 mloons .
=3%6*\0

@ =\ %x\0

(o]
7. Jordan has twenty times as many baseball cards as his brother. His brother has 9 cards. How many cards
does Jordan have? )
R W 20T
gommnes 2, .
= *x\O
Tocdan 03 150 caxde. 20
B. 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? ‘&CO\B \“5 3 _{"\3\.\ "
Tacob % 20 = Qquacinen
o x 20 =90 .
Tocoh x Bens = Atens Wb:D
e n
Il SO [t a engage™
e oo
e SR ey
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

Name Date

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

Lo2x3=_____ thousands | hundreds tens ones 3
x 2
2 times ones is ones.
2. 2x30-=
thousands | hundreds tens ones
2 times tensis . 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
x 2

c MM N Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing ny
coRE"® engage™ e
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NYS COMMON CORE MATHEMATICS CURRICULUM

5. Find the product.

Lesson 5 Problem Set

a. 20x7 b. 3x60 c. 3x400 d. 2x800
e. 7x30 f. 60x6 g. 400x4 h. 4 x 8,000
i. 5x30 j. 5x60 k. 5x400 . 8,000x5

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

Brianna have?

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?

COMMON
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Exit TICket

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. 8x5,000

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

patterns.
Date: 7/23/14

Lesson 5: Multiply multiples of 10, 100, and 1,000 by single digits, recognizing n
ggupon engage™

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.B.22



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

NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 5 Homework

Date

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

1. 5x2=
thousands | hundreds tens ones
5 times ones is ones.
2. 5x20=
5 times tensis
thousands | hundreds tens ones
3. 5x200=
5 times is
thousands | hundreds tens ones
4. 5x2,000=
times is
thousands | hundreds tens ones

COMMON Lesson 5:
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

5. Find the product.

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

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

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?

patterns.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

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)

[ 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=6ones.
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: I'llsay 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.

the area model.

Lesson 6: Multiply two-digit multiples of 10 by two-digit multiples of 10 with n
gg[RﬂEMON engage Y 325
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

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.

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

5 x 300.

Rewrite the multiplication sentence, taking out the 100, and solve.
S: (Write 5 x3 %100 = 1,500.)

- v A

Repeat 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?

P Elenn |4eeo 5 NOTES ON
. . MULTIPLE MEANS
!
Poe Figh [Hoo Yoo Juoo OF ENGAGEMENT:
Lane H-s‘ﬁlx [eo [ Moo | wos [Heo [Weo [ Differentiate the difficulty of the
Application Problem by adjusting the
| uatts Yoo numbers. Extend for students working

Sm;h = Z000

bove grade level with these open-
Celenls . a
2,000 studeni attead Pt Blemeen + gk 0 N ended questions:
Bop more shudents obend Lane H“'SL‘ Haoa Tk “‘3 ’ = 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?

the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

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 NOTES ON
two-digit number. What are some other ways we MULTIPLE MEANS

could express 30 x 20?
OF REPRESENTATION:

S: 3tensx2tens. )
For students developing oral language

10 x 20 x 3. skills, alternate between choral
10 x 30 x 2. response and written response.
2 %30 x 10. Encourag,e .stuc.ients to explain their .
math thinking in the language of their
3x20x10. choice. Allow added response time for
T: Let’suse 10 x 20 x 3 in a place value chart to help us English language learners to gather
solve 30 x 20. (Project place value chart as shown to their thoughts.
the right.)
T: Whatis 2 tens times 107?
S: 2 tenstimes 10 is 2 hundreds. I0x 20 % 3
T: So, the value of 10 x 20 is...? pundiecs tens ohes
s: 200. e
T: And, then 200 x 3?
S:  Triple that group. = 200 times 3. - 3 times 2 hundreds. -
3 groups of 2 hundred. \0o x 30 X 1
T: 10 % 20 % 3 is__,? hundreds tens ones
S:  600.
With your partner, represent one of the following on your place
value chart:

10 x 30 x 2 as 10 groups of 30 times 2.
2 x 30 x 10 as 2 groups of 30 times 10.
3 x 20 x 10 as 3 groups of 20 times 10.

Allow students two minutes to work.

T: Did you get the same answer?
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.

the area model.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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: (Display 40 x 20.) Let’s model 40 x 20 as an area. Tell your partner what 40 x 20 is.
S: 4 tenstimes 20. That’s 80 tens, or 800. 7 Sens
T: (Record student statement.) What is 20 in unit form? K-ﬁ
S: 2tens. n
T: So, then, what is 4 tens times 2 tens?
S:  Iknow 4 times 2 is 8. | don’t know what to do with the units. = | know 4 Riens{
times 2 is 8. That leaves both tens. 10 tens. It’s like saying 4 times 2 times i \
10 tens! ..\ l
T: 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 ~ Htens x 2 tens= 8 hondreds
vertical side into 4 tens. Label each side. What is the area of one square?
(Point to a 10 by 10 square.)
S: 10x10=100.
T: Say a multiplication sentence for how many of the squares there are.
S: 4x2=8. U tens
T: Tell your partner how this rectangle shows 4 tens times 2 tens equals 8 Ay
hundreds. o
S:  Each square is 10 by 10. That makes 100. There are 8 hundreds. ae | *
Problem 3: Use an area model to represent the multiplication of a two-digit . L
multiple of 10 by a two-digit multiple of 10. N
Display 50 x 40 horizontally on the board. s % b 2D bl
T: Name 50 x 40 in unit form.
S: 5tensx4tens. e
T: With your partner, draw a rectangle to represent 5 tens times 4 tens. o8 Yo e “
S: I can draw the vertical side as 5 tens and the horizontal side as 4 tens. 10 L4ens X 100 = Lkens x 10 %10
times 10 is 100. 5 times 4 is 20. 20 is the same as 2 tens. 2 tens times 2,000
100 is 2,000. -
T: Use a place value chart to prove 2 tens times 100 is 2,000. P ..

Students draw a place value chart.

T:

S:
T:
S

What is 50 x 40? 50
2,000.
What conclusion can be made about multiplying a unit of 10 times a unit of 10?

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.

the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: 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 studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below 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?

= Tosolve4 x 10 x 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:
the area model.
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Represent the following problem by drawing disks in the place value chart.

1. To solve 20 x 40, think:
Hundreds Tens Ones
(2tensx4)x10=_FOO s koS>
=
20x(4x10)= 00 Ty ‘—%
20x40= 200 ke =

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

20 %40
2¥easx Yiens

2 hundeeds

20x40

%0 Bheas v Yeos
12 huedeeds

stensxatens=_\L_ undceds
30x40=1200

I17 EQMON [ iy "engage™ s
o
P i

coRe UM

B

B0
& Draw an area modal to raprasant 20 x 50. __/—‘A__/_‘_-\—‘
0% 50
2 ders x Slers

10 hurdeds

ZtensxStensn IO hundeeds

20x50 =M

Rewrite each equation in unit form and solve.
5. 0x20=_Y0O

Ztensx2tens=_ 4 hundreds

6 60x20= Y300

Gtensx2 05 = V2 hundreds

7. 70%20= JHOO 1 70x30= 2106

7 _tensx_2__tens=14 _huandveds 7 dens xD oS 3% hundmds
B3

9. Hth per row, how n scmws?qo Trerexcite
q lessx U Yens =Bk hindeeds = Vouunde
=300
“Theve ace 3,600 Sends w90 towrs .
100 $50. i
0 % 30
3 Yers ¥ B Yeas = YO hundceds
= HPoO
34,000 15 collected iF 90 fukers are sdd.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

the area model.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 PrOblem Set

Name Date

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

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

(2tens x4) x 10 =
20x (4 x10) =

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=

the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 PrOblem Set

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

2 tens x5 tens =

20x50=

Rewrite each equation in unit form and solve.

5. 20x20= 6. 60x20=
2 tens x 2 tens = hundreds 6 tens x 2 = hundreds
7. 70x20= 8. 70x30=
tens x tens =14 X = hundreds

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?

the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit TiCket

Name Date

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

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

(2tens x3) x 10 =
20x (3 x10) =

20x30=

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

2 tens 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?

the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

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.

2tens x 2 tens =

20x20=

the area model.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

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=
5 tens x 2 tens = hundreds 3tens x5 = hundreds
7. 60x20= 8. 40x70=
tens x tens =12 X = hundreds

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?

the area model.
Date: 7/23/14
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i‘, Mathematics Curriculum

GRADE 4 ¢ MODULE 3

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

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. lIllustrate 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.

© 000 | 1,423 |, 423
OO0 x 3 v ' B
ol 9 4209
L0 «{FxZtng )
() | 2.0 O 4{5 = T hondwl)
+ 300 D47 1 thossard]
Ti,2069
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC C

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 + Yoo + 20+ 3

L4213
3(3,000 I,200 | 60 |9 p 2

<\ | | .@oo0

| 200
(73]
9
4,209
(3%1000) + (3% 4o0) + (Bx20) +(3%3)
= 3000 + (20 + Lo + 1
= K,264
These calculations are then contextualized within Ia3m
multiplicative comparison word problems. Sam ﬁ
Takson @
Jackson’s younger brother, Sam, ran 1,423 meters. Im
Jackson ran 3 times as far as Sam. How far did [ waid = 1443
Jackson run? 3 watbgz 3% 423
= 4,269

Takson ran 4,264 meters,

A Teaching Sequence Towards 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
[ Application Problem (10 minutes)
Concept Development (28 minutes)
[l 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)

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

T: (Write3x2=___.) Say the multiplication sentence.

S: 3x2=6.

T: (Write3x2=6. Belowit, write 40 x2 =___.) Say the multiplication sentence.

S: 40x2=280.

T: (Write 40 x 2 =80. Below it, write 43 x2 =___ ) Say the multiplication sentence.
S: 43 x2=286.

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.

Lesson 7: Use place value disks to represent two-digit by one-digit
ESEEMON multiplication. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Application Problem (10 minutes)

Lesson 7

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

Tuesday? 9x4
P
oty L]
L m
Tuzsdo-)
L_N_J
Stimes as
Mw‘.ku'ﬂada’
v s -
Monduy: $9x4= 434 %30
TMsdanj‘- 5x4- 20 i:?i.

3‘1110-:1”0 ‘2‘6
The Htam earned *2IL on Mmdn\‘ M\ATNSJA"

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=6ones=6.

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.

CICH 000
000 23
6@ 0] X 2
b & 1% DoreS
+ 40 < 2dens
X Hes+ ’blsoc\es 46

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 to

the right.)
Let’s look at the tens. What is the total value in the tens?
S: 2x2tens=4tens=40

COMMON Lesson 7: Use ;')Ia.ce \{alue disks to represent two-digit by one-digit ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

T:
S:
T:

Lesson 7

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.
What is the total value represented by the disks?
The total value is 46 because 4 tens + 6 ones = 46.

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.

Draw disks to represent 54 on your place value chart. NOTES ON
What is 54 in unit form? MULTIPLE MEANS
S: 5tens4ones. OF ACTION AND
Draw three more groups of 54 on your chart, and then EXPRESSION:
write the expression 4 x 54 vertically on your personal Some learners may have difficulty
white board. drawing, tracking, and organizing place
What is the value of the ones now? value disks to represent 4 x 54. A
imilar d trati f ingi
S 4x4o0nes =16 ones. the tens and ones place can be shown
Record the value of the ones. What is the value of the through 3 x 34. Alternatively, students
tens? can model numerals, i.e., writing 4
S: 4 x5tens =20 tens. instead of 4 ones disks.
_ Record the value of the tens.
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. 5y
T: Can we change to make larger units? * 1
'l L & q x teones
S:  Yes, we can change 10 ones for 1 ten and 10 tens Lend
: +2.00 &~ % 5ten
for 1 hundred twice. L
216
Show me.
S:  (Change 10 smaller units for 1 larger.) L
. 20 tens +16 ones
Whhat?value is represented on the place value 2 hundredit | +en + bones = 216
chart:
L S: 2 hundreds, 1ten, and 6 ones. That’s 216!
Repeat with 5 x 42.
Lesson 7: Use place value disks to represent two-digit by one-digit
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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.

You may choose to use any combination of the questions
below 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 shirts sold

Lesson 7

NYS COMMON CORE MATHEMATICS CURRICULUM

name __Jnclc

Date.

1. Represent the following expressions with disks, regrouping as necessary, writing a matching expression,

and recording the partial products vertically as shown below.

2. 1x43

tens ones
OO eoo

1x4tens + 1x3ones

b. 2x43

tens ones

spo0 coe

ceeo eeo

43
1

T3 Yixdomes

. 4.0 lxdtens
ERE]

y3
* 2
b ~ 2¥Bones
¥ 20 = axdiens
X e

k2
2x4d ks & AxDores
fleas ¥ Lones=%b
c 3Ix43
Tundreds | tens | ones 43
x 3
Q3% dotes
+ V1 2O0= z3x4q Yens
s
Ixdiens - 2x 3o0es
| hundced ¥ 2 vens + Gores = VO
N . n
I &N [ o engage™ a1
0201 o . M iy
NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set
d. 4xa3
[ hundreds tens ones 43
x 4

= Hx4tens + 4x 3ones
Lhondred + 7 jens + 2omes =172

| 2 ~— ¢ x Bones
+ 16O\ diens
172

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

products vertically.

a. 2x36

[ hundreds Ttens | ones
T

(X4 w
° Ld
[hundreds | tens | ones
el

| 3 .

c 4xs4

b. 3x61

[ hundreds

o $loeee

36
X
|2 «— 2% Gones
+ GO «—2x Btens
it

T«— Y x 4ones

+ D20 yx Liems

3306

engage™

3.c11

first (24), and then multiplied to find the total amount of money, what would our

multiplication problem have been? (24 x9.)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

=  What do the partial products for 24 x 9 represent in the context of the word problem?

= 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 you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

Lesson 7: Use place value disks to represent two-digit by one-digit
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Sprint

A # Correct
Multiply.

1 3x2= 23 7XxX5=

2 30x2= 24 700 x5 =
3 300 x 2 = 25 8x3=
4 3000 x 2 = 26 80x3=
5 2 x 3000 = 27 9x4=

6 2x4= 28| 9000x4 =
7 2x40 = 29 7X6 =

8 2 x400 = 30 7 x 600 =
9 2 x 4000 = 31 8x9=
10 3Xx3= 32 8 x90 =
11 30x 3= 33 6XxX9-=
12 300 x 3 = 34| 6x9000 =
13| 3000 x 3= 35 900 x 9 =
14| 4000 x 3 = 36| 8000 x 8 =
15 400 x 3 = 37 7x70=
16 40x 3 = 38 6 X 600 =
17 5x3= 39 800 x 7 =
18 500 x 3 = 40| 7 x9000 =
19 7X2= 41 200 x 5 =
20 70x2= 42 5x60 =
21|  4x4= 43| 40005 =
22| 4000x4 = 44 800 x5 =
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Lesson 7 Sprint

B Improvement # Correct
Multiply.

1 4x2= 23 9x5=

2 40x 2 = 24 900 x5 =
3 400 x 2 = 25 8x4-=

4 4000 x 2 = 26 80 x4 =
5 2 x 4000 = 27 9x3=

6 3x3= 28| 9000 x 3=
7 3x30= 29 6X7=

8 3 x300 = 30 6 x 700 =
9 3 x 3000 = 31 8x7=
10 2x3= 32 8x70=
11 20x 3 = 33 9x6=
12 200 x 3 = 34| 9x6000=
13| 2000x 3= 35 800 x 8 =
14| 3000x4 = 36| 9000x9=
15 300 x4 = 37 7 x 700 =
16 30x4 = 38 6 x 60 =
17 3x5= 39 700 x 8 =
18 30x5= 40| 9x 7000 =
19 6x2= 41 20x 5=
20 60x 2= 42 5x 600 =
21 4x4= 43 400 x 5 =
22 400 x 4 = 44| 8000 x5 =

SMMON T R engage™
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Name

Lesson 7 Problem Set

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
X
o0 0o oo 3 > 1x3ones
+ 4 0 —>1x4tens
4 3
1x4tens + 1x3ones
b. 2x43
tens ones
c. 3x43
hundreds tens ones
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

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
COMMON Lesson 7: Use pla.ce \{alue disks to represent two-digit by one-digit ny
- multiplication. en a e 3.C.11
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Name

Lesson 7 Exit Ticket

Date

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

products vertically.

Use place value disks to represent two-digit by one-digit

1. 6x41
hundreds tens ones
2. 7x31
hundreds tens ones
Lesson 7:
ngEMON multiplication.
Date: 7/23/14
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Name

Lesson 7 Homework

Date

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

Use place value disks to represent two-digit by one-digit

a. 3x24
tens ones

b. 3x42

hundreds tens ones
c. 4x34

hundreds tens ones
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

2. 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

3. Cindy says she found a shortcut for doing multiplication problems. When she multiplies 3 x 24, she says,
“3x4is12ones, 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
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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)
[ 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 process for the following possible sequence: 3,000 + 500 + 60 + 8 and 400 + 7 + 90.
T: (Write 572.) Say the number.
S: 572.
T: Write 572 in expanded form.
S:  (Write 572=500+70+2.)

Repeat process using the following possible sequence: 8,463 and 9,075.

MM N Lesson 8: Extend the use of place value disks to represent three- and four-digit ny
CORE™O €ngage

by one-digit multiplication.
Date: 7/23/14

(cc) BY-NC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.C.16



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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 reviews Lesson 7’s content.

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

disks to show this multiplication sentence. fens | ones 92
S:  (Draw 3 tens disks and 2 ones disks.) M i x b

(Writelx__ tens+1x___ ones.) Fillinthe blanks and write +3g—

the problem vertically. S "gi'
S:  (Write 1 x 3 tens + 1 x 2 ones and write the problem vertically.) |x3tens + |x Zones

Repeat the process using the following possible sequence: 2 x32,3x32,4x32,2x28,and 3 x51.

Application Problem (8 minutes)

Andre bought a stamp to mail a letter. The stamp costs 46 cents. Andre also mailed a package. The postage

to mail the package costs 5 times as much as the cost of the stamp. How much did it cost to mail the package
and letter?

e 230 funit= Yo He
:1’65 t_.i—‘— Lun&*s’l-u' f_,:;%
30 alé
S @ C i:iloJ 3,3_5-9—
230 (=276 276

e (111
~——— :[‘f' costs 276 cents fo
P Mmail the ledter and Fud’\ﬂﬁc.

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.

Lesson 8: Extend the use of place value disks to represent three- and four-digit
Eg#EMON by one-digit multiplication. engage ny 3.C.17

Date: 7/23/14

This work is licensed under a

- S
2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 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
reprZsenth times 324. /5 1 q
T: What is the value in the ones? I -
S: 2 times 4 ones is 8 ones or 8. R - YR MeeS
T: Thetens? HO e Lrrdens
S:  2times 2 tens is 4 tens or 40. * Q"OQ il ’Z\K%\\W\dﬁ'&s
T: The hundreds? Tx Boundeadst s 2x4 0063 4%
S:

\Y
2 times 3 hundreds is 6 th&@54@%m3+%mi@q,%
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.)

Write 2 times 324 vertically on your personal white
boards. Record the partial products for the ones, tens,

larif hl h
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 nicvocabuiary fo woras they may be

) 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.

by one-digit multiplication.
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Lesson 8

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

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

board.

v

TN TANY

lfug‘:}r\us\éﬂéﬁ
2 ¥acseds + Uhuadieds ¥ e = 2,420

05
x4
-————-?—:C—D-—é_ 4w 5 9&*’&5
+ 2400 ¢ Yy(, huedwss
2420

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

S:  The value of the ones is 4 times 5 ones equals 20 ones.
The value of the tens is 4 times 0 tens equals O tens.
The value of the hundreds is 4 times 6 hundreds equals

24 hundreds.
Do we need to regroup?

S:  Yes. We can change 10 ones for 1 ten twice and 10

hundreds for 1 thousand twice.

T: Show me. (Students regroup.)

What value is represented on the place value chart?
S: 2 thousands, 4 hundreds, 2 tens, and 0 ones. That’s

2,420.

Challenged by representing 605 as
place value disks 4 times, students may
begin to seek more efficient ways of
modeling multiplication of large
numbers. Review the advantages of
tracking regrouping, yet encourage
innovation and discovery of a quicker
method as introduced in Problem 3.

T: Add the numbers that we wrote in the problem. What

is the sum?
S:  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.

3 times 1 oneis?
3 ones.

3 times 5 tens?
15 tens.

AN R I A

COMMON Lesson 8:
CORE’
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S:
T:
S:

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.

Record that in your place value chart as?
2 thousands 4 hundreds.

+)\wsamis\ Yondveds

Lesson 8

pnes X %53‘
L X X J PR 3
—» |50
""-l'z-lqoo

2,255

Jve dv 490 A

2,5 5

Where?
A bit lower than the 1 hundred 5 tens.

Just as we record the partial products numerically, we draw them. This does not show the
connection to addition well, but it does show the partial products well. Can you see the three partial
products?

Yes.

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

3 ones, 1 hundred 5 tens, and 2 thousands 4 hundreds.
What is the total product recorded both in your vertical problem and in your place value chart?
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:

T:
S:
T

v A

COMMON
CORE’

2014 Common Core, Inc. Some rights reserved. commoncore.org

Jve 4w A

Write the equation 4 x 6,379. Let’s record the partial products as we multiply each unit.
4 times 9 ones is?

6,37

ones ) & “4_
3b
280
LWzoo

(o]
- + ZL{'DD

b z_g,glb

36 ones or 3 tens 6 ones.

%ot:‘“& Hnovsands] Nundreds| Tems

Record that in your place
value chart at the top.

tevoce
4 times 7 tens?
28 tens.

Record that in your place
value chart as 2 hundreds 8
tens a bit lower than the 3
tens 6 ones so you can see 2 ) 5 |
the separate partial

product.

4 times 3 hundreds?

12 hundreds.

Record that in your place value chart as?
1 thousand 2 hundreds.

Where?

—7

Lesson 8: Extend the use of place value disks to represent three- and four-digit
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A bit lower than the 2 hundreds 8 tens.

4 times 6 thousands?

24 thousands - 2 ten thousands 4 thousands.
Where?

A bit lower than the 1 thousand 2 hundreds.
Can you see the four partial products?

Yes.

v a0 490 49

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?

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)

CORE :?:3
Students should do their personal best to complete the T
Problem Set within the allotted 10 minutes. For some e e
classes, it may be appropriate to modify the assignment e B M
by specifying which problems they work on first. Some [ I 213
problems do not specify a method for solving. Students e e ) —\531:117
should solve these problems using the RDW approach b2 00 yaxamey
used for Application Problems. e £ R ’

b 2X213 [hundreds | ters | ones 213
Student Debrief (10 minutes) = s
“‘ﬁ: i: ;:\:&&5

Lesson Objective: Extend the use of place value disks to b i e e
represent three- and four-digit by one-digit multiplication. B
The Student Debrief is intended to invite reflection and TN s iiﬂy o e
active processing of the total lesson experience. o ke +_¢§g_1§1\:§1m5
Invite students to review their solutions for the Problem R O
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for a7 i engage™ ez

0.5 CormmnCom . A s e ommancre

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions below to lead the discussion.

=  What pattern did you notice in the answers to Problem 1, Parts (a) and (b)?

= |f you needed an estimate for Problem 1, Part (c), how could you round one of the numbers? How
close would your estimate be to the exact answer?

by one-digit multiplication.
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=  Explain to your partner how to solve Problem 2,
Part (c). How did you make sure you didn’t make
any mistakes when there were so many steps to
this problem?

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

=  Compare the two methods of drawing the
multiplication on the place value chart.

= Can you think of a word problem that could be
modeled by Problem 2, Part (d)?

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 presented in
the lesson today and plan more effectively for future
lessons. You may read the questions aloud to the
students.

2. Represent the following expressions with disks, using either method shown during the class, renaming as

3. Every day at the bagel factory, Cyndi makes 5 different kinds of bagels. If she makes 144 of each kind,

x
ey
260
E“ ¥ 500
Il ggf{lzmon ‘ Lessons: o pra)

02013 o o . Mg et ommonaeoy
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4. 3x125  [Thousands | hunareds | tens | ones 1,254
Y )
L] oo —_—
N
L] (ad \s0
. e OO
T + 30600
2x | Yaouzond - 3X Zhurdeds + 3x Sers 4 3% 4 oveS
3 ¥ousands s 7hundeds + Glens » 20neS = 3,762 3762

necessary. To the right, record the partial pm!.n_s:e{.laﬂy.
2

what is the total number of bagels that she makes? | L L{

Gy waves o Yoo\ F
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Name

Lesson 8 Problem Set

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
1x__ hundreds + 1x___ ten+ 1x___ ones
b. 2x213
hundreds tens ones
c. 3x214
hundreds tens ones
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

d. 3x1,254 thousands | hundreds tens ones

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
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?

by one-digit multiplication.
Date: 7/23/14
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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

by one-digit multiplication.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

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 0 O 00 O x 2
2> 2x__ones
>2x_
+ > x___
2x + 2x__ + 2x___ones
b. 3x424
hundreds tens ones
c. 4x1,424

by one-digit multiplication.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

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

3. 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.

by one-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

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)

[ 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.

applying the standard algorithm.

Lesson 9: Multiply three- and four-digit numbers by one-digit numbers n
Egklil__AON engage Y 3cas
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Multiply Using Disks (6 minutes)
Materials: (S) Personal white board

Note: This fluency reviews Lesson 8’s Concept Development.

Repeat the process from Lesson 8, expanding to three- and four-digit numbers, for the following possible
sequence: 1x312,2x312,3x312,2x2,154,4x212,and 3 x 1,504.

Application Problem (4 minutes)

Calculate the total amount of milk in three cartons if each carton contains 236 mL of milk.

There ace pEmL in
32 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 to solve. Was it
necessary to regroup?

S:  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.

T: Write the expression 6 x 162 again
vertically on your personal white boards. Let’s find a faster way to express your answer. We will use
our place value chart to help.

applying the standard algorithm.

Lesson 9: Multiply three- and four-digit numbers by one-digit numbers n
Eglhl‘EMON engage Y 3c2
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

“w 4 4e

S:

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.

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?

Yup!
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 2,377 2.371
using partial products. X5, _;%,5,‘
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? + Lpep
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 ontheline 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
| added to the product.
T: Working in the tens column, what do we do next?

applying the standard algorithm.

MM N Lesson 9: Multiply three- and four-digit numbers by one-digit numbers ny
coRE© engage

Date: 7/23/14

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.C.30



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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S: We multiply 5 times 3 tens and get 15 tens.

-

add 3 tens to 15 tens.

18 tens.

Say 18 tens as hundreds and tens.
1 hundred 8 tens.

A

tens because it was added.
What do we do next?

v

Lesson 9

15 tens was recorded on the second line in the partial products method. For the standard algorithm,

Record 1 hundred on the line in the hundreds column and 8 tens in the tens column. Cross out 3

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.

T: 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...?

S: 1,185.

Look back at the work that you did when you solved using partial products. What was the product?

S:  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?
S:  We record our answer on one line. = We are doing all
of the calculations in a few steps.

Repeat using 6 x 716.

Problem 3: Multiply three- and four-digit numbers by one-digit
numbers applying the standard algorithm.

Write or project the following:

Shane measured 457 mL of water in a beaker. Olga measured 3
times as much water. How much water did they measure
altogether?

T: Draw a tape diagram and discuss with a partner how you
would solve this problem.

S: We would multiply 4 times 457 to solve this problem. If
Olga measured 3 times as much water as Shane, we
multiply by four to find the total.

T: Solve using the standard algorithm. What do we multiply
first?

S:  Four times 7 ones equals 28 ones.
Show me how to record 28 ones.

S: | write the 2 on the line under the tens place. | write the
8 in the ones.

applying the standard algorithm.

NOTES ON
MULTIPLE MEANS
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.
Guide students to ask, “What mistakes
do | make? When? Which method is
easier for me? When? Why?”
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What do we multiply next?

Lesson 9

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.

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 Problem:s.

Student Debrief (10 minutes)

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.

Lesson Objective: Multiply three- and four-digit numbers

by one-digit numbers applying the standard algorithm. Lesson'Jroplemset
The Student Debrief is intended to invite reflection and name o ome
active processing of the total lesson experience. R -
Partial Products Standard Algorithm Partial Products tandard Algorithm
. . . . a) 34 34 B 224 | 2 2 4
Invite students to review their solutions for the Problem L - | et
Set. They should check work by comparing answers with a RIde e f 688
partner before going over answers as a class. Look for e
misconceptions or misunderstandings that can be 2. Sobe. Usethe sandard siort.
addressed in the Debrief. Guide studentsin a = . ;
conversation to debrief the Problem Set and process the S o S
lesson. 753 10 1750
You may choose to use any combination of the questions
below to lead the discussion.
9 4 0 s # 316 9 3.9 2
= Explain to your partner how you used partial N X s w0 6
. 1,6 20 \,580 235 2
products and the standard algorithm to solve 3
Problems 1(a) and 1(b). Why do both methods

work? How are they different?

COMMON | tasons
CORE "
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applying the standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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

Lesson 9

or why not?

= Explain to your partner how you solved Problem
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?

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. You may read the questions aloud to

the students.
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3. The productof 7and 86is_EO2. . 4. 9times as many as 457 is H,l 3
36 Y4s7
X 9
x 7
—f— H\)3
¢02
5. Jashawn wants to make 5 airplane propellers.
He needs 18 cm of wood for each propeller. 2
How many centimeters of wood will he use? LR =
18 e
X .5 Tashawsn il use G0 con o Looed.

—f—
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a0
GIT Lo

. One game system costs $238. How much will 4 game systems cost?
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Name

Lesson 9 Problem Set

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 3 5 4
X 3 6 9
d. e. f
4 0 5 1 6 2
X 4 5 6
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

3. The product of 7 and 86 is . 4. 9timesas manyas 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?

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?

applying the standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit TICket

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?

applying the standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

1.

Lesson 9 Homework

Date

Solve using each method.

Partial Products Standard Algorithm Partial Products Standard Algorithm
@ 46 46 b 315 315
X 2 X 2 9 4 . 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 0 7 3 8 a4
X 3 X 8 x 9

3. What s the product of 8 and 54?

COMMON
CORE
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

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 to 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?

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?

applying the standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 10

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)

[ 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: Say it in 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.

the standard algorithm.
Date: 7/23/14

COMMON Lesson 10: Multiply three- and four-digit numbers by one-digit numbers applying

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

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 for the following possible sequence: 342 x 2,132 x 3,221 x4, and 213 x 4.

Multiply Using Partial Products (6 minutes)

Materials: (S) Personal white board

322
Note: This activity serves as a review of the Concept Development in Lessons 7 and 8. x 7
T: (Write 322 x 7.) Say the multiplication expression. T g
S: 322x7. {10
T: Say it as a three-product addition expression in unit form. *21 00
S: (3 hundreds x7)+ (2tensx 7) + (2 ones x 7). 295N

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 x5 and 3 x
7,413.

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?

[4
i oozt ¥
| wnit =859 3959
Q units = 859 x8 _{;Hé.
.y} 6812
?i?jl, “The principa needs 1o buy 372 pencils.

Note: This problem is a review of Lesson 9. Students may solve using the algorithm or partial products. Both
are place value strategies.

the standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (33 minutes)

Materials: (S) Personal white board

Lesson 10

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:

COMMON
CORE’

2014 Common Core, Inc. Some rights reserved. commoncore.org

wde 4902 49

Now, let’s solve using the algorithm. Say a multiplication sentence for the ones column.

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. = | noticed when | look back at the partial products, | also have 35 tens or

3 hundreds 5 tens.

ten '“\wsm\s’ ‘H«ou‘MJs\ L\u.d\art& +ens oneg
! Ppe ‘
;‘ P o o 000
P
gos k. 10 + O = WEIO

10000 \ 000

Tell your partner what to do with 3 hundreds 5 tens
and the 2 tens we recorded on the line.

We have to add the 2 tens to get 37 tens or 3 hundreds
7 tens. = Why do the partial products only show 350
though?

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 35
tens later after multiplying each place value separately.
In the algorithm, you add as you go.

Let’s record 3 hundreds 7 tens or 37 tens. Cross off the
2 tens on the line because they’ve been added in.

Lesson 10:
the standard algorithm.
Date: 7/23/14

Multiply three- and four-digit numbers by one-digit numbers applying
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NOTES ON

MULTIPLE MEANS
OF REPRESENTATION:

Learners and mathematicians differ in
their strategies they use to solve a
problem. Whether we use the
standard algorithm or partial products
strategy, our product is the same.
Cultivate a classroom culture of
acceptance of multiple methods to
solve. Encourage students to share and
innovate efficient strategies for this
and other math topics.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

What is our multiplication sentence for the hundreds column?

S: 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.
T: Right. Last, we have the thousands column.
S: 2 thousands times 5 plus 1 thousand is 11 thousands.
T: Notice that our answer is the same when we used the algorithm and the partial products strategy.

Repeat using 9 x 3,082.

Problem 2: Solve 6 x 3,817 using the algorithm.
Display 6 x 3,817 vertically on the board.

3§17
Z e

22840 2

/

T: With your partner, solve 6 x 3,817 using the algorithm.

Allow students two minutes to solve. Listen for use of unit language to multiply,
such as 6 times 7 ones is 42 ones.

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: 5,280 x4 is 21,120. Bryan ran 21,120 feet.
VS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set
Problem Set (10 minutes) — Tk
Students should do their personal best to complete the 8. Sohe using th tandadsrh.
Problem Set within the allotted 10 minutes. For some — -
classes, it may be appropriate to modify the assignment by 42, 42
P . . %D * 6
specifying which problems they work on first. Some s -
problems do not specify a method for solving. Students —_— -
should solve these problems using the RDW approach 4s! 43|
. . x % D
used for Application Problems. 55¢ 793
e) 3x6,212 f) 3x3,106
G2\ 2 3106
L pa——
13636 213
) 4x4,309 h) 4x8,618
4309 ENAL
Fest B i
17,236 3472
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NYS COMMON CORE MATHEMATICS CURRICULUM

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
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.

You may choose to use any combination of the questions
below to lead the discussion.

=  What pattern did you notice while solving
Problems 1(a) and 1(b)?

=  What happens to the product if one factor is
doubled? Halved?

Lesson 10

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

2. There are 365 days in a common year. How many days are in 3 common years?

265
o, B
1095

3. The length of one side of a square city block is 462 meters. What s the perimeter of the block?

4620
% L"Ga‘ Yo el m

EEN Wen

“The ?eﬁn\g\e« fa Sc]ugme CT\-b‘o\od&
s 1,343 metess.

4. Jake ran 2 miles. Jesse ran 4 times a5 far. There are 5,260 ft. in a mile. How many feet did Jesse run?

—
v [2] % 520 5,280
pl

Sosee (l22l2) 0 O
—

4224 9]

Jesse can 42,240 Feek.
[l G0N | e oy
1© 232 o Com. I S g v @enmarcare et [T T oo o Mecommarcs vk 8 res s,

—“\eﬁ ace ;095 Aabs W D Common 6@:5

3.c7

=  What other patterns did you notice while working on Problem 1?

=  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. You may read the questions aloud to the students.

Lesson 10:
the standard algorithm.

7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

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?

the standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Exit TICket

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?

the standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

1. Solve using the standard algorithm.

Lesson 10 Homework

Date

a. 3x41 b. 9x41
c. 7x143 d. 7x286
e. 4x2,048 f. 4x4,096
g. 8x4,09 h. 4x8,192

COMMON Lesson 10:
CORE’

Date: 7/23/14

2014 Common Core, Inc. Some rights reserved. commoncore.org

Multiply three- and four-digit numbers by one-digit numbers applying
the standard algorithm.

(@) ov-nc-sa |

engage"’

This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.C.47


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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

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?

COMMON Lesson 10: Multiply three- and four-digit numbers by one-digit numbers applying
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

Lesson 11

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

[ 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 x 3, 2,212 x 4, 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.)

N e I A I 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.

standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Application Problem (7 minutes)

30 4

Lesson 11

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.

= §x30  A=gxt A= §x(307%)
- B .22 __ NOTES ON
s & Hee il L MULTIPLE MEANS
S 2% OF ACTION AND
#2355 The aven of e EXPRESSION:

X
ombined vectangles ’5'5:{‘
212 g 272, 2

Note: This problem is designed to bridge learning from Topic A,
in which students solved for the area, to this lesson, where they
will 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. It is recommended that this problem be
presented immediately prior to the Concept Development.

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

than 8.
Concept Development (31 minutes)
Materials: (S) Personal white board P—
Problem 1: Multiply a three-digit number by a one-digit number using the area 4 |, oo
model.
T: Draw a rectangle with a width of 8 and a length of 200. 200 36 4
S:  (Draw.)
T: Tell your neighbor how to find the area. % liboo 2o |n
S: Multiply 8 times 200. That equals 1,600. ‘
‘-\ 0 + 30 + Y
T: Write the area inside your rectangle. 2'3? $ (?'D ) )
o
T: Think back to the Application Problem (above). We X = (3"7-°°)*(gx3°)+(7 5
had two rectangles also with the width of 8. Let’s \,BOO -—
combine all three rectangles: this one and the two 240
from the Application Problem. (Draw them.) With + 32

standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM

T:

Lesson 11

your partner, discuss how to find the area of all three rectangles put together.

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).

T:

“w A4 449

You are saying to multiply each section of the lengths by 8? (Record 8 (200 + 30 + 4) on the board.)

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.)

8 times 307

240. (Record 240 as a partial product in the area model and in the written 234
method.) x g
Show your partner where to record 8 times 4. Tell your partner the 292
multiplication sentence represented by the area model. 240
8 times 234 equals 1,872. + 1,600
Compare the partial products to the rectangular area model. 1,872

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.

standard algorithm.

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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 316?
3 hundreds 1 ten 6 ones.

S
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. Flo
. - . R 3k
S: The rectangle is partitioned into hundreds, & Hm? Y
tens, and ones. I'll multiply 4 times 3 3 hundreds nes RS
hundreds, 4 times 1 ten, and 4 times 6 1,200
’ ’ 00 4o |24 i
ones and add the three products together 4 \\Z 40
for the answer. = That’s like the break 7 i s
apart and distribute property we learned Y (300 +10+b) \52b4
| .
ast year (4x208) + (4x 10) + (4 xb)
T: Yes, the distributive property allows us to
break apart the large multiplication v‘ 3l
problem into three smaller ones. w0 |y X Y
T:  Work with your partner to multiply. ‘>ZDO U }4 | 2_6"‘
’

Circulate, providing assistance, while students work.

T: 4times 3 hundreds is...?

12 hundreds.

4 times 1 tenis...?

4 tens.

4 times 6 ones is...?

24 ones.

Solve 316 times 4 using the standard algorithm, and compare your answer to the area model.

AN I e U

316 times 4 is 1,264. | got that answer using both methods. = The area model doesn’t let me show

how to regroup 24 ones for 2 tens 4 ones, but the algorithm does. = | can regroup in the area
m 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.

standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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 through Friday?

T: Discuss with your partner how
to solve this problem. 443 [unches

T: What are some methods you /_’___,A,_\ yuod 4uod
Y 4 handveds Bones 5 x, 9

could use to solve this? thovsands X

S:  Anarea model could help. 2> | 5 20,000 2,000 } qal Dgg 22,0‘-\0
like using the partial products 7 | 2,

method. = | think | can just 4 20,000
use the algorithm. 5 (4,000 + 400 +8) 22,5%0
T:  You could also use the (5% ooo)..,(gxt-\oo)i»@xa)
distributive property to help - Monday +hro09h Friday.
s W

break apart and solve. Choose 72,040 \unche
your method and solve.

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 | oo —

classes, it may be appropriate to modify the assignment e i "

by specifying which problems they work on first. Some 1. Sovethe olowng expressionsusin the stndard slgorthm, the partal procducts method, and he area

problems do not specify a method for solving. Students e ——

should solve these problems using the RDW approach 415 415 4 L""ﬂ © |2 \‘

used for Application Problems. B —f:f,% - ‘
+||;DD; (n:m:(‘:i:)«wil ‘

Student Debrief (10 minutes) . =y

X ZZ —;.:7—;;— 7| 350 | o ‘

Lesson Objective: Connect the area model and the partial (3,500 ’ |

products method to the standard algorithm. v 3’7373 (Zxdeeudncdn eile ) !
S o |

The Student Debrief is intended to invite reflection and 269 209

active processing of the total lesson experience. \L‘D% L_% B e i

Invite students to review their solutions for the Problem T\:z—i L)

Set. They should check work by comparing answers with a o e s

partner before going over answers as a class. Look for

misconceptions or misunderstandings that can be

addressed in the Debrief. Guide studentsin a “f?f‘d‘ioju:;_ﬂ : — e.‘??age"y e

conversation to debrief the Problem Set and process the
lesson.

standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 11

You may choose to use any combination of the questions below to lead the discussion.

= Can you 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?

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. You may read the questions aloud to
the students.

standard algorithm.

[,725 g ww So
25 1 restaurant sells 23,850 poonds
. 25 Com [=h] The

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

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?

258 15;
X
¢ 1 7o~ Thet are T shdents
R s | ¥so at Jancks schoal.
= reoo
: T
3. Model with a tape diagram and solve.
4 times as much as 467. LH.—)
43
&~ At
o o
o

z
Solve using the standard algorithm, the area model, the distributive property, or the partial products method.

4 5131x7 5131
x 1

P,

35211

5. 3times as many as 2,805.
200 (06 5

5 Cme Tl

(3%2000)+ (3x80) + (5x5) 345
@000 + 24po + 15 =
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.

1650 (143000) + (A5108) foxsd 6F pastn in 4 months.

3
1000 +5400 ¢+ ys¥ = 73350

Il SQUMON | tmns
CORE Oate: 8/23/139:02 AM

e g engage™’ ics

[ —— ) e
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 PrOblem Set

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___ )

standard algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

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

5. 3timesas many as 2,805

6. A restaurant 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?

standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Exit Ticket

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?

standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

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_ )+ (ox_ )+ (_x__)
c. 593 x 9
_ + + )
(x_ )+ (ox_ )+ (__x___ )

standard algorithm.
Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

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. 6,253x3

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?

standard algorithm.
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ate Common Core

Mathematics Curriculum

GRADE 4 ¢ MODULE 3

Topic D
Multiplication Word Problems

4.0A.1,4.0A.2,4.0A.3, 4.NBT.5

Focus Standard: 4.0A.1 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.

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.)

4.0A3 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.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: 2
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 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). Asshown below, students use a combination of addition, subtraction, and multiplication to solve
multi-step problems in Lesson 13 (4.0A.3).
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

2 Solution A: 31y 3256 3256
s - 143 3113
L 1

W
"3 Solution B:

Chaslic and his pavents read - 143
7,(8% pages in sne Mmonth.

A Teaching Sequence Towards 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)
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12

Lesson 12

Objective: Solve two-step word problems, including multiplicative

comparison.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
Concept Development (35 minutes)
[l Student Debrief (13 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply Mentally 4.NBT.5
= Multiply in Three Different Ways 4.NBT.5

Multiply Mentally (4 minutes)

Materials: (S) Personal white board

(4 minutes)

(8 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 Concept Development 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 x 5, and 5,241 x 2.

Date: 7/23/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

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
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.

Lesson 12

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, prep 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 their 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.

Lesson 12: Solve two-step word problems, including multiplicative comparison. n
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NYS COMMON CORE MATHEMATICS CURRICULUM 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¢
134
——
w33 s
& U6+ 33=T3
713
q
X
. — A= "‘_i_'
P 57
P=(,57¢

The Yotal st for A ?N"\"f bajs ™ 6974

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 will 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

,_M
| i y 4 e e il family uses

(o4 4;—22— 11,508 liters of water
7 11,508 per week -

H H= 1,508 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 each week in order to complete the computation necessary to finish the problem. Models chosen for
this problem may include tape diagrams as shown.

Lesson 12: Solve two-step word problems, including multiplicative comparison. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

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?

'_3:‘:-‘ 34
1 g Pel]
= 3 3%3 Presley has 554
€ wav bles .
1388 - 800 = 533
P 0 586+| - 584
T WA= 58 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 below, 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
1,167 1,167 1,167 EXPRESSION:
2'39 Support English language learners as
they write their own word problems.
. , Provide sentence starters and a word
Y bank.
R

Sentence starters may include:

R+234= 1,7 x 3
R= 2x 117 — 339

Student equations may include one or both of the equations
above. They must include the use of the R for the unknown
guantity and show that R is equal to 239 less than three times
1,167.

COMMON Lesson 12: Solve two-step word problems, including multiplicative comparison.
CORE’
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“I had (units),”

“How many in all?”

Possible words for the word bank may
include:

times as many fewer than

more than total difference
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Lesson 12

b. Write your own word problem to correspond to the tape diagram, and then solve.

Potti’s sandals wek)h |17 qrams. She bought 3 pairs,
all different colors! Al 3 pairs of sandals egether
weigh 139 grams more than her winter boots.
What is the weight of Patti’s winter boots ?

350\ SoluXton A Solurien B
e i I TR T s
10y Nela | Nelq 3 353 4
? o D - 1¥4 Xy
ey —2grg 501
e : 3504 31024 3,°"'9
23% : ”
Noon et - > P X
T J B = 3,21123 239 x—_'b 300.‘—; 5DO—§36DD‘—\'D350|
B Tathi's winter beots 3000 4200+ 2= 3202

wdf)h 3, ZleZ gfoms .

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.

Student Debrief (13 minutes)

Lesson Objective: Solve two-step word problems,
including multiplicative comparison.

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 problems and process the
lesson.

Lesson 12:
Date: 7/23/14
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Lesson 12 Problem Set
ame __ 0K,  ome
Use the RDW process to solve the following problems. S | T
1. The table shows the cost of party favors. Each party guest receives lbolioon |  26¢
a bag with 1 balloon, 1 loliipop, and 1 bracelet. What is the total | 1lollipop 14¢
cost for 9 guests? 1 bracelet 33¢
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2. The Turner family uses 548 liters of water per day. The Hill family uses 3 times as much water per day.
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Lesson 12

You may choose to use any combination of the questions below 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 7
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. 3 poaes, all A‘C-Ceve«\’r ors. AN D pases of Zandals
weidn 13 groms Moce Yhon hece Winter oots. (Whet

Exit Ticket (3 minutes) LT

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. You may read the questions aloud to I &Sk

© 201 o e S s st cammantre 3

the students.
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a. Write an equation that would allow someone to find the value of R.

b, Writey

‘ 1,167 ‘ 1,167 ‘ 1,167

‘ ‘ 239

R+233= 3% \,\67
£.= D% L1167 - 239

wn word problem to correspand ta the tape diagram, and then solve.

Qs sandds Loe N 1,167 grams. 6\\1 Y
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Lesson 12 Problem Set

Name Date

Use the RDW process to solve the following problems. e Cost

1. The table shows the cost of party favors. Each party guest receives 1 balloon 26¢
a bag with 1 balloon, 1 lollipop, and 1 bracelet. What is the total 1 lollipop 14¢
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.

many marbles does Presley have?
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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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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?

Lesson 12: Solve two-step word problems, including multiplicative comparison.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

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?

Type of Sticker Number of 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?

Date: 7/23/14
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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.

Date:
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Lesson 13

Lesson 13

Objective: Use multiplication, addition, or subtraction to solve multi-step

word problems.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
Concept Development (35 minutes)
[l Student Debrief (13 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Mental Multiplication 4.NBT.5

= Multiply Using the Standard Algorithm 4.NBT.4

Sprint: Mental Multiplication (9 minutes)

Materials: (S) Mental Multiplication Sprint

(9 minutes)

(3 minutes)

Notes: 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 boards, 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.
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CORE™O €ngage

problems.
Date: 7/24/14

2014 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a
G ; ibuti ; i ;
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.D.14



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Concept Development (35 minutes)

NOTES ON
Materials: (S) Problem Set MULTIPLE MEANS

OF REPRESENTATION:
Note: For this lesson, the Problem Set comprises word Depending on your English language
problems from the Concept Development and is therefore to be learners’ needs, it may be helpful to
used during the lesson itself. provide today’s Problem Set in

. . . students’ first language.
Students may work in pairs to solve Problems 1-4 below using gHag

the RDW approach to problem solving.
1. Model the problem.

Have two pairs of students you think 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, NOTES ON
sharing their work and thinking with a peer. All should then MULTIPLE MEANS
write their equations and statements of the answer. OF ENGAGEMENT:

Extend the problems for students

3. Assess the solution. .
working above grade level.

Give students one to two minutes to assess the solutions Problem 1: If Kate also deposited $36

presented by their peers on the board, comparing the solutions of each paycheck into her savings, how

to their own work. Highlight alternative methods to reach the much money does she have left to

correct solution. 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 our classroom
resources to find out about how many
kilograms the crate of apples weighed.

problems.
Date: 7/24/14
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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 80

115
" uso  sipm ¥ 25

othes)
Ky L =% 315 Compee) 22 1216
it {'151 siis | %% 318 4 ”
clothes  compoter
s M=
She had 4748 .
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.

Problem 2

Sylvia weighed 8 pounds when she was born. By her first NOTES ON

birthday, her weight had tripled. By her second birthday, she MULTIPLE MEANS

had gained 12 more pounds. At that time, Sylvia’s father OF ACTION AND

weighed 5 times as much as she did. What was Sylvia and her EXPRESSION:

dad’s combined weight? Learners differ in their solution

strategies, and classroom discussion is
30 enriched with the sharing of diverse

" innovative, efficient, thoughtful

24 |2 solutions.
w Students may choose to omit the
—] 7 ; modeling part of a multi-step problem.

For example, the work to the left does
3 pounds
X b

not show the tripling of 8. Therefore,
Sqluia and hﬂr dAAS the sharing of student work when

i 2 ; i Iving multi-step problems can be
mbrmed weight s so
2.1 b Pounds Co MA 6 even more interesting.

W=7l PWV‘ASi. 21k Pw'\AS' It is best to be prepared to model each
step of the problem since students may

In this problem, students need to compute Sylvia’s weight at be overwhelmed by the simplest words

two separate points in time. Some students may gravitate to VATDEIS 2L I B M

calculations. Others may use tape diagrams or other models to multi-step problem.

represent the problem. Either is acceptable. Then, they may

multiply Sylvia’s current weight by 6 to find her and her father’s

combined weight.

problems.
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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 ip
128 \ 128 ) 128 123 38’:: 2:“:‘
2000 _¥g2 4 2. 8 699
i 334 533 \3b2
- A 5 5 A= 1,302 povnds
xle X
The cvate of apples 638—r 100> 200
weighs 132 poonds- 130D +{s2= [,31

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).

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?

._giq_a Solution A: 814 3256 3256
el x4 = 143 3113
y e a3 vlAR
71\ 33
.. ‘P_-_ ’]' \%3
‘V .

13 Solution B: 212

g4 15Zb

Charlie and his parents reﬁl x. 4 - 143

7,(8% pages In sne mowth. 7352&’ 71%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.
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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.

You may choose to use any combination of the questions
below 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 2?

=  When might it be better to use multiplication
rather than addition?

=  What are the advantages of knowing several
methods for solving a multiplication problem?

Lesson 13:
problems.
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Solve using the ROW process,

1. Overthe summer, Kate earns $180 each week for 7 weeks. Of that money, she spends $375 on a new

mputer and $137 on . How she have left?
7% 230 g0
O s3s o0l

——A
Xg 7 . 337 - 512

G doves $12.60 512 ®74%
*5l2

Kote hod 5748 lefh

2. Sylvia weighed 8 pounds when she was born. By her fist 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 her.
What s Sylia and _gzdaa's combinedweght? S\t = \ wny

= A\ dad = Bunits
Dol T }o
1 O A T A
26
% 6
nee

5\6\\/'\‘& and e dad «.oe‘\cg\ 216 gounds Combied.

problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

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?

e
2, %!
>3 %38 2,000

- 7 \
Croke oF aQgles \ 10
4845
- b33
ETE
“The crare F agges weie)\\eé 1,362 pounds.

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? «\4::‘" o«f
Cracte | 34 81@1 3,250

s Bl Tho
me T T 1 1}7 3286 303
U R
s Y

2,256
¥ 3.

TAND
Choste and his fovents (‘JQAA 7,133 poges.
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

problems.
Date: 7/24/14
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Lesson 13 Sprint

A # Correct
Multiply.
1 1x4= 23 21x3=
2 10x4 = 24 121 x3 =
3 11 x4= 25 42 x2 =
4 1x2= 26 142 x 2 =
5 20x 2= 27 242 x 2 =
6 21x2= 28 342 x 2 =
7 2x3= 29 442 x 2 =
8 30x 3= 30 3x3=
9 32x3= 31 13x3 =
10 3x5= 32 213 x3 =
11 20x 5= 33| 1213 x3 =
12 23x5= 34| 2113x3=
13 3x3= 35| 2131x3=
14 40x 3 = 36| 2311 x3=
15 43 x 3 = 37 24 x4 =
16 4x2= 38 35x5=
17 0x2= 39 94 x 3 =
18 74x2= 40 63 x6 =
19 2x3= 41 125 x4 =
20 60x 3= 42 214 x 3 =
21 62x3= 43| 5213x2=
22 63 x3 = 44| 2135x4 =
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Lesson 13 Sprint

B Improvement # Correct
Multiply.
1 1X6= 23 21x4 =
2 10x6 = 24 121 x4 =
3 1M x6= 25 24 x2 =
4 1x2= 26 124 x 2 =
5 30x2= 27 224 x 2 =
6 31x2= 28 324 x 2 =
7 3x3= 29| 424x2-=
8 20x3 = 30 3x2=
9 23x3= 31 13x2=
10 5x5= 32 213x2=
1" 20x 5= 33| 1213x2=
12 25x5= 34| 2113 x2=
13 4x4= 35| 2131x2=
14 30x4 = 36| 2311 x2=
15 34 x4 = 37 23 x4 =
16 4x2= 38 53 x5 =
17 90x2-= 39 45x 3 =
18 94 x2-= 40 36 X6 =
19 2x3= 41 215x3 =
20 40x 3 = 42 125 x4 =
21 42 x 3 = 43| 5312x2=
22 43x3 = 44| 1235x4 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

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?

problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

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?

problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit TICket

Name Date

Solve using the RDW process.

1. Michael earns $9 per hour. He works 28 hours each week. How much will he earn in 6 weeks?

2. David earns $8 per hour. He works 40 hours each week. How much will he earn in 6 weeks?

3. After 6 weeks, who earned more money? How much more money?

problems.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

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?

problems.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

3. AIlI 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?

c MM N Lesson 13: Use multiplication, addition, or subtraction to solve multi-step word ny
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Mathematics Curriculum

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
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

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.

6"0\:9 Size Unknouwn Nuwnber of (oroups Onknown

homdreds | tens [ ones

24 tens + 34ens =
. T

size of hof
amri Srw?s
240+ 30=8

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 left over 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 (25 is not equal to 2 5).
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC E
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eoch vese, There ore. 3 tens inn
‘l'ky-e;' is ) Hlower each growp-
r\c)v\m-—n\-('ﬂ- e Y ml'\’"h‘

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.

Jeas | ones

|
FEers ey % 20 @
/If'q’{““ﬁ "l’)—q’@d 4 g0
FiftE -8 @ Q

e 'G
) *®e, ‘\Q
5 T (Boz4) + (1e=4)
. cere : 20 + 4
a 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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NYS COMMON CORE MATHEMATICS CURRICULUM Topic E

A Teaching Sequence Towards 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Lesson 14

Objective: Solve division word problems with remainders.

Suggested Lesson Structure

[ 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 t|me§ as many acres of oats as NOTES ON
potatoes, and he planted 4 times as many acres of corn as oats.
. . . MULTIPLE MEANS
How many acres did Tyler plant with potatoes, oats, and corn in
OF REPRESENTATION:

all?

English language learners and others
Note: This Application Problem reviews the objective of Lesson may benefit from a brief explanation of
13: Use multiplication, addition, or subtraction to solve multi- the term acre.

step word problems. It precedes the Fluency Practice and
Concept Development as a review of multiplication skills prior
to work with division in Grade 4, which starts in this lesson.

23
=
Ruatoes [ | 23 & 2
x3 x4

— b
Dks ami’%%

& \ a=3L8 aces
Tyler P\mhé 26¢ acres inall.

Corn

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)
Lesson 14: Solve division word problems with remainders. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Group Count to Divide (4 minutes)

Note: This fluency activity prepares students to divide with remainders during this lesson’s Concept
Development.

T: (Write8+2=__) Let’s find the quotient, counting by twos. Show a finger for each multiple you
count by.

S: 2 (show 1 finger), 4 (show 2 fingers), 6 (show 3 fingers), 8 (show 4 fingers).

T: What's8 +2?

S: 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.

T: (Project a3 x4 array.) How many boxes do you see altogether?

S. 12

T: Let’s count by threes to check. (Point at columns as students count.)
S: 3,6,9, 12.

T: Let’s count by fours to check. (Point at rows as students count.)

S: 4,8, 12.

T: On your personal white boards, write two multiplication sentences

to show how many boxes are in this array.
S: (Write3x4=12and4x3=12))
T: (Writel2+__ = . Write12+_ = .) Write two division sentences for this array.
S: (Writel2+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: How many groups of 2 are in 10?
S: 5.
T: Let’s prove it by counting by twos. Use your fingers as you count.
S:  (Show one finger for each multiple.) 2, 4, 6, 8, 10.
T: Show and say how many groups of 2 are in 10.
S:  (Show 5 fingers.) 5.
T: (Write 11 + 2.) Let’s find out how many groups of 2 are in 11. Count with me.
Eg#EMON Il.)iiic:n 14: ij)lz\;e/tlji‘vmon word problems with remainders. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:

T: How many groups?
S: 5.

T: How many left?

S: 1.

Lesson 14

(Show one finger for each multiple.) 2, 4, 6, 8, 10.

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:

Problem 1: Divide a two-digit number by a one-digit number

modeled with an array.

There are 12 students in PE class separated into 4 teams. How

many students are on each team?

T: Read the problem and draw an array to represent the

division.

S: (Draw an array as pictured to the right.)
Tell me a division expression that matches the

situation.

12 = 4.

What is the quotient?
The quotient is 3.

A A A

get 12.

groups?
S:  The size of the group.

Let’s revise the story a bit.

How many students are on each team?
There are 3 students on each team.

(S) Personal white board

Some learners may want to model

12 + 4 as a tape diagram. At times, we
celebrate autonomy, creativity, and
diversity in modeling; in this case,
however, we have chosen a specific
instructional model for representing
the quotient and the remainder. This
model could also be represented
concretely by having the students in
the class simulate the actions of the
students in Problems 1 and 2.

“Thece ase. D Shudenks

How can you check to make sure your division was correct? on eadh Yeam .
| can count by three 4 times to get 12. = | can multiply 3 times 4 to 12294 =3
. . . Dy y=\Z
T: Does this quotient tell us the size of the group or the number of 56
ece are Y4 Yeomns
. _ of B Bhudents.
Again there are 12 students in PE class but
now 3 students are needed on each team. How many teams can be Ea»=4
made? (Point to the same array.) What is the division expression for yx3d=\12

this new story?
S: 12+3.

Does the quotient tell us the size of the group or the number of groups?

S:  The number of groups.

Lesson 14:
Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 14

T: The same array can represent a situation with the group size unknown or 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: One more student joined the class described at the
beginning of Problem 1. There are now 13 students to
be divided into 4 teams. Draw an array to find how
many students are on each team. What did you find?

S: lcanrepresent 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.

S: 13 +4.

T: When we divide a number into equal groups,
sometimes there is an amount leftover. We call the
number that we have left a remainder.

T: What is the quotient?

S:  The quotient is 3.

T: What is the amount left over, the remainder?

S: 1.

T: We state our answer by saying the quotient and then the

remainder. The quotientis 3. The remainder is 1. We can also

say or write, “The quotient is 3 with a remainder of 1.”

T: Discuss with your partner how you can use multiplication to
check your work for this answer.

S:  Four threesis 12. That doesn’t prove our answer is right. =
We can add the remainder to the product. Four times 3 is
12. Add 1 to get 13.

T: Let’sreturn 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.

444w A

mean in the second story?
S:  Four teams can be made, and there is 1 extra person.

Draw the number bond as shown and have students compare it with the quotient

Lesson 14:

Date: 7/24/14
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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.
However, this translates into 3 i =3 §

which is a false number sentence. To
avoid this incorrect use of the equal
sign, and the misconceptions it creates,
we state the remainder separately
from the quotient and do not use the R
notation directly following the equal
sign.

000
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000

O
o
o e
“There ace D 3a eacharouq
Wi A re.mm«a-
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 14

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

left over?

T: Draw an array. Solve for 13 + 6.

S: lcan’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.

- |l canfill 2 vases and have 1 flower left over.

T: Tell your partner a statement that tells the quotient
and remainder for this problem. % o

S:  The quotient is 2, and the remainder is 1. ke oK

; . Kesty ux\ use 2vVoses.
Describe to your partner what that statement tells us. 136 hertln be 4 cose Vet ovec:

S:  We started with 13 and made groups of 6. We made 2 v
groups with 1 rose remaining. = Kristy can fill 2 vases. °
She will have 1 rose left over. 3>2 “There uwi\ be b s in och Vose .

T: Again, let’s revise our story a bit. Now Kristy bought 13 “Thece Will oe A cose \eft ovec.
roses and wants to put them 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: Inthe first story, we didn’t know the number of vases. 2xb
In the second story, we didn’t know the number in )
each vase. > We changed the story from finding the 1x6 :“Qé
number of groups to finding the size of the group. RET=
How can we check our work for both situations?

S: We can draw a number bond to show 2 groups of 6, oc0O0O OCcOoc O O
and then 1 more. = Two times 6is 12, and 12 plus 1 is 000 0 OO0
13.

T: Let’s turn our array into a tape diagram to show 13 in 2 ‘34
groups of 6 with a remainder of 1. (Demonstrate.) L B

T: Using the array, draw a rectangle around the flowers. b @ E
Erase the flowers and label the diagram. %

o i remainde r

S: You should divide the bar into two parts. | know each of |
part is worth 6, but 6 plus 6 isn’t 13.

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.

Lesson 14: Solve division word problems with remainders. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

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:

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 13

1. Whatever method we use, we get back to the /“—/&ﬁ @ °

original total when our quotient and remainder are 3|3
correct. 313 4x>

Look at your tape diagram. |s the model the same ‘ m:;‘w T
when we don’t know the number of groups, when we of |

know that there are 3 flowers in each vase but we ¥4 =V
don’t know the number of vases?

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?

22+3

T: Let's represent this problem using a tape diagram
together. (Model for the students as you talk.) We 22
don’t know the number of groups or the number of
dresses she will make. We know each dress uses 3 3
meters, so let’s draw one group and label it as fabric =
for 1dress. We don’t know how many dresses she can Bl
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 con wake T deesses. , .

. o, Sve woill have | weter of Gbric feWANIng-
remainder because we know our facts of 3. 22 isn’t a . :

. ; Mlison needs wore fabric aftfer she
multiple of 3. Solve this problem. Mokes Wer T dress.

S:  Twenty-two divided by 3 is 7 with a remainder of 1.

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,

L to make the eighth dress, she will need 2 more meters. | can see that by looking at the array.
Lesson 14: Solve division word problems with remainders.
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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 studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below 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?

= |n Problem 4, how many full days of baking can be
done? How much more flour is needed to bake
on the sixth day?

=  |n 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?

Lesson 14:
Date: 7/24/14
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JUse the RDW process to solve the following problems.

1. There are 19 Identical socks. Nwﬁmwpﬂudnﬁunﬁ«-'l Will there be any socks without a

oSN Nt “The quokent 13  owd the

COOE00ACO. sder s L.
“There are @ poxes oF sccks,
Theee (il be. one sock, Withous a. Malch.

2. Ifittakes 8 Inches of ribbon to make a bow, how many bows can be made from 3 feet of ribbon (1 foot =
12inches)? Will any ribbon be left over? If so, howmuch?  ~Vhe. § uotenr I3 Y and the

3 feer= 3G Inches 36+38 remamdes 75 4.

4 bows can be made From B fert of
Ceesenead rIbbon.
CeeesiZ® e v be UncheS oF Fibbon \efthove

3. The library has 27 chairs and 5 tables. If the same number of chalrs Is placed at each table, how many
chalrs can be placed at each table? hairs? i so,
"The. quotcent 15 Band. the rematnder
27+5 Ts 2.

5 ChoxeS €90 ke gloced o) cadh Yable .
“There. Wil be 2 exchra dhases.
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Lesson 14 Problem Set

4. The baker has 42 kilograms of flour. She uses 8 kilograms each day. After how many days will she need
0 buy more flour? q2

plr. %

matdec of 2

316, 24,32, 40,47

42+
“The quotient 1 5 and the cemaindec 5 2.
“The baker Wi\ need h\aub flowe afrer B Anns.

5. Caleb has 76 apples. He wants to bake as many ples as he can. If It takes 8 apples to make each pie, how
many 3pples i heugs?, How many apples wi not be used?
o
e dec of Y
(e}
m«:luokeq-\— 159 and the cemarnder s 4.
Cales Wil use 72 apples. U apgles will not- e used.

416,24, 32, YO, 4T 36,72

6. Forty-five people are going to the beach. Seven people can ride In each van. How many vans will be ,ﬂﬁ"
7,4,21,29,35,42 49

4Ys<7
The C{\.\p’fm\’r 75 6 and Hhe remainder B3,

7 vons wi\ we requiced Yo S.\- Qvecyone 4o the ‘teadh

COM 10 wore probiems wth revarders.
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=  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?

=  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 you
assess the students’ understanding of the concepts presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to the students.

Date:

Lesson 14: Solve division word problems with remainders. n
COMMON s engage™ sen

This work is licensed under a
cc ; ibuti ; i ;
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2014 Common Core, Inc. Some rights reserved. commoncore.org



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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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. If it 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. The library 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?

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

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?

Date: 7/24/14

Lesson 14: Solve division word problems with remainders. n
Eglh{IEMON engage Y ozemn

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

Lesson 14: Solve division word problems with remainders. n
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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?

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

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?

Date: 7/24/14

Lesson 14: Solve division word problems with remainders. n
Eglh{IEMON engage Y 3k

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

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)

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

B 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 boards,
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.

array and area models.
Date: 7/24/14
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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+4and15+4,18+6and 21 +6,and 45+ 5and 49 + 5.

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 boards, write two multiplication number sentences to show how many
boxes are in this array.

S: (Write(5x3)+1=16and(3x5)+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.)

e dJv0 490 490 49

Repeat using the following possible sequence: (3 x6) + 1 and (3 x4) + 2.

Application Problem (5 minutes)

Chandra printed 38 photos to put into her scrapbook. If she can

fit 4 photos on each page, how many pages will she use for her

photos? Modeling the array (rather than the
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 o

. . . Application Problem. Encourage
remainder. Here, students interpret the remainder to students to use the labels photo and
determine the total number of scrapbook pages needed. This e T e et e vy e
anticipates the last problem in this lesson. equation informs the solution yet the

picture reveals the solution.

array and area models.
Date: 7/24/14
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38
M___.\
A 334 9xY:= 3
q - ?.“ o : , &:q 3(0"‘2_: 28
oL e
nl:Ju e Chandra wnll need (D pages because q PAges
2 only fifs 36 profos, so The (0% page will

Fit the nW\aiMl\c3 L pwobs.

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.

|
T: Draw an array to represent 10 + 2. Explain to your partner how

you solved.

Display 10 + 2.

S: (Draw.) I drew 2 circles and placed 10 dots evenly among the l0+2=5
circles. = | 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 s
centimeters and one side length of 2 centimeters. Tell your
partner how we can find the unknown side length. 2 10

S:  The areais 10, so we know it is 5. = If the width is 2 centimeters, 10+2.
that means the length is 5 centimeters, and 2 centimeters times 5 e
centimeters gives an area of 10 square centimeters. = We can v &"5
count and mark off by twos until we get to 10.

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.

Display 11 + 2.

T: With your partner, discuss how you would draw an area model for _
11+ 2. 5

S:  Two can be the length or the width. = | can’t just draw 2 rows of 2 L Le
square units because of the remainder. - If  mark off 2 squares
atatime, l count 2, 4,6, 8, 10. | can’t do another group of 2 =2
because it would be 12. There aren’t enough. _

T: Eleven square centimeters is the total area. Let’s draw a rectangle Q= 5
starting with a width of 2 centimeters. We’ll continue lengthening = |

it until we get as close to 11 square centimeters as we can.

array and area models.
Date: 7/24/14
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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 5
3 5 ' ~
. e 20 3
13 = =
Q=5 2t
Rl [ [ =

Problem 2: Solve a division problem using an array and the area model.

Display 38 + 4
[ T: Inthe Application Problem, you drew an array RYATAIAYE
(pictured to the right) to solve. Represent the same offefelfe
problem using the area model on grid paper. (Allow oflefleffo|[]
two minutes to work.) o/ 2 AV
T: What do you notice about the array compared to the
area model on graph paper? q

S:  The area model is faster to draw. Thirty-eight dots is a
lot to draw. = There are the same number of dots and
squares when | used graph paper. = Both get us the Li
same answer of a quotient 9 with a remainder of 2.

m T: Let's represent 38 + 4 even more efficiently without
grid paper since it’s hard to come by grid paper every q
time you want to solve a problem.

T: (Give students one minute to draw.) Talk to your

partner about how the array model and grid paper q 36

model supported you in drawing the rectangle with a

given structure. 384
S: I knew the length was a little more than twice the Q=9

width. = | knew that the remainder was half a _R=2

column. = | knew that there was a remainder. It was
T really obvious with the array and grid paper.

array and area models.
Date: 7/24/14
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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: Understand and solve division problems with
a remainder using the array and area models.

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

Lesson 15

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

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
desired. Encourage students to speak
these words as they participate in the
Debrief.

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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

mm Date.

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

1 18+6

Show division using an array. Show division using an ares model.

Remainder=_O c-mmuosma-mv_aﬁ

=  What does the quotient represent in the area
model?

=  When does the area model present a challenge in
representing division problems?

= Explain to your partner how Problem 1, Parts (a)
and (b) are similar. How are they different?

=  How can Problem 3 and Problem 4 have the same

Remainder= | Can you show 19+ 6 with one rectangle? 00
Explain how you showed the remainder:

T outlined one thore
Square uatt.

remainder?

=  How could you change the 43 in Problem 5 so
that there would be the same quotient but with
no remainder?

[l SSMMON | imess g
CORE

© B3 Comren Com. e % . ey (2) ottt
[rr— -

n
—(—— engage™ iz

=  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?

array and area models.
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

array and area models.

Lesson 15 m

Lesson 15 Problem Set
Solve using an array and an ares model. The first one Is done for you.
Eample: 2542
2
Quotient=12 Remainder = 1
3 2943
. b q
COBOEERED: S —
Quokierr =9 Remaindec=2
4 2245
a b
@)m i
Quotieny : 4 Remeindec=2
s 4348
* A'NR -l . X 10
Quoeny = 10 Rematndecs3
6 5947
a
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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. 1936
Quotient =
Remainder = Can you show 19 + 6 with one rectangle?
Explain how you showed the remainder:

COMMON Lesson 15:
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Solve using an array and an area model. The first one is done for you.

Example: 25+ 2
12

3. 29+3

a b.
4, 22+5

a b.
5. 43:4

a b.
6. 59+7

a b.

array and area models.
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Name Date

Solve using an array and area model.

1. 27+5

a b.
2. 32+6

a b.

array and area models.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Name Date
Show division using an array. Show division using an area model.
1. 24+4
Quotient =
Remainder = Can you show 24 + 4 with one rectangle?
2. 25+4
Quotient =
Remainder =
Can you show 25 + 4 with one rectangle?
Explain how you showed the remainder:

array and area models.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Solve using an array and area model. The first one is done for you.

Example: 25+ 3 3
a. * 8 % 2 % 2 @ 2 b
a & & & & 8 @
T EE RN 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
EggEMON array and area models. engage ny 3.E.27
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 16

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)

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

Fluency Practice (8 minutes)

= Group Counting 4.0A.1
= Divide with Remainders 4.NBT.6

Group Counting (4 minutes)

(4 minutes)

(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
=  Threesto 30
= Foursto40
=  Fivesto 50

Divide with Remainders (4 minutes)

Note: This fluency activity prepares students for today’s

Concept Development.

Repeat the process from Lessons 14 and 15 using the following
possible sequence: 6+2,20+5,16+4,18+3,15+2,18+5,

11+3,13+4,and 33 + 4.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Since learners differ in their physical
abilities, provide options for modeling
and crossing out small dots such as
concrete place value disks in an
enlarged place value chart, drawing
larger circles, drawing tick marks, or
using fingerprints. Adjust response
time accordingly.

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

Concept Development (42 minutes)

Materials: (T) Tens place value chart (Template) (S) Personal white board, tens place value chart (Template)

Problem 1

6ones+3

3tens6ones=+3

Display 6 + 3 on the board.

T:
S:
T:

A I A O

A 44

6 ones represents what?
The whole. = The total. = What you are dividing.

Show 6 using place value disks. What is the number we are =

dividing by?

3.

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 Tens | Ones

of it like dealing cards evenly among 3 players. (Model as PP
students follow along.) First, put one in each group. Cross off

the ones one at a time as you distribute them evenly. Next, : : F2onks
put another one in each group if you are able. Continue this = lee

until all of the ones are distributed. SO
We can put 2 ones in each group. 2
Are there any ones left over? 3 IZ
No. -6
How many ones are in each of our 3 groups?

2 ones.

What is 6 ones + 3? Give me the number sentence.
6 ones + 3 equals 2 ones.

Let’s represent 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?

2 ones.

(Record 2 ones.)

(Point to the place value chart.) You distributed 2 ones, 3 times. 2 ones times 3 is?

6 ones.

(Refer to the numbers carefully, pointing to 2 ones, the divisor, and recording 6 ones.)

(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?

There is no remainder. = All the ones were divided with none left over. = We subtracted the total
number distributed from the total number of ones.

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

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.

Display 36 + 3 on the board.

T:
S:
T:

-

©w A

e

Lesson 16: Understand and solve two-digit dividend division problems with a n
ggupon engage™

2014 Common Core, Inc. Some rights reserved. commoncore.org

v a9

AN I

S dJv 4w A

3 tens and 6 ones represents what?

The whole. :rO/\S \ OVICS
Show 36 using place value disks. What is the number we are s oo XX
dividing by? '

3.

Make room for 3 groups below. Let’s start dividing with the
largest units. What is the largest unit?

The tens.
3 tens divided by 3 is?
1ten.

Distribute the 3 tens and cross them off to show they are now
divided equally into the 3 groups.

Are there any tens left over?

No.

6 ones divided by 3 is?

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.

Are there any ones left over?

No.

How many tens and ones are in each of our 3 groups?
NOTES ON

MULTIPLE MEANS

1 ten and 2 ones.

. ~ 29

What is 36 + 31 OF ENGAGEMENT:

12. A student whose pace is ahead of the

Let’s represent 36 + 3 using numbers. Record the class may be engaged by journaling a

whole and the divisor. response to the following:

Look back to your model. 3 tens divided by 3 is? = Compare the quotients of 36 + 3
and 6 + 3. What do you notice?

1ten. . .

) = 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.

1 ten times 3 equals 3 tens. (As students speak, refer
to the algorithm.)

(Point to the place value chart.) How many tens are remaining to be distributed?
None. > Zero.

3 tens minus 3 tens equals 0 tens. (Refer to the written problem.)

What of our whole amount remains to be divided?

remainder in the ones place by using place value disks.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

S: 6 ones. \ 2
T: (Record 6 ones next to 0 tens.) Say a division sentence to divide 6 ones
into 3 groups. :‘?) ! 3 (o
S: 6 ones divided by 3 equals 2 ones. (As students speak, refer to the = 3
problem.) "'6 G
T: (Point to the place value chart.) You recorded 2 ones, 3 times. Say a -6
multiplication sentence that tells that. -—6-

S: 2 ones times 3 equals 6 ones. (As students speak, refer to the
problem.)

T: (Point to the place value chart.) We started with 6 ones, distributed 6 ones, and have no ones
remaining. Say a subtraction sentence for that.

S: 6 ones minus 6 ones equals 0 ones.
Have the students notice the 3 groups of 12 and relate that to the checking equation of 3 twelves or
3 times 12.
Problem 2
S5ones+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. Tens | Unes

S: (Draw 5 ones and draw 4 groups below in the place value chart, oot ®
and record the written problem.) = Y \one
5 ones divided by 4 equals? °

S: It doesn’t divide evenly. = I 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? ]’g‘

S: 1lone. L* L{
Record your quotient numerically. Say a multiplication sentence —
for how many ones were distributed. l

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.

AN O

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.

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

T: Watch as | record the remainder numerically using R1.
Display 45 + 4 on the board.

T: Represent 45 using place value disks. Prepare to represent 45 + 4 numerically.

T: 4 tensdivided by 4 equals?
S: 1lten. Tens Ones
T: Cross off and distribute your tens below in each of the 4 o il
groups. Record 1 ten in the tens column. Tell your partner the .
next numerical steps. g : Jlen Lore
° L
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 O tens.
5 ones divided by 4 equals?
S: 1one. 2 We can place 1 one in each group. But we will have || RI
1 one remaining. ,,”’qg
T: Distribute the disks, crossing off the 4 you use. Then tell your i
partner how to record that using numbers. 65
S:  5onesdivided by 4is 1 one. 1onetimes4is4ones. 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: Whatis45+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

8000

8 ones + 3 @9

* e _}Zones
6 tens 8 ones + 3

L N
Display 8 + 3 on the board. =2

T: Solve for 8 + 3 using place value disks. Represent the problem

using long division with your partner. 7 RL
Circulate. Listen for students using place value as they divide, multiply, 3 [—8‘ 2% 3 =b
and subtract. i L# 2 - 8
S:  The quotient is 2 and the remainder is 2. ——2-

remainder in the ones place by using place value disks.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

How do we use multiplication and addition to check our quotient and remainder in division?

S:  Two times 3 is 6. Six plus 2 is 8. = 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.
Display 68 + 3 on the board.
— . . Tens Omnes
T: Solve for 68 + 3 using place value disks. Represent the
problem using numbers, or long division, with your P el
partner. e . & }2 tens 2 ones
S: Igot 22 with a remainder of 2. ST
How can we check if 22 with a remainder of 2 is the oo PR
correct answer?
m S: We can multiply to check because we know that ST B9,
multiplication and division are related. = We can ‘ 63 5, 3 2 Gl
multiply 22 x 3 to check and then we need to add 2. 3_ Z
: 22x3is? o8 o +2 =038
S: 66. -6
Plus 2? z
L S: 68. Ouranswer was right!
Problem Set (10 minutes) M
Name Jnck = = Date =
Students should do their personal best to complete the orectns: shon s . i s wtn e o ot e,
Problem Set within the allotted 10 minutes. For some - A ) v
. . . . - - 2T quotient = __-
classes, it may be appropriate to modify the assignment Crm— . el 5L
by specifying which problems they work on first. Some o ?gm«: .
problems do not specify a method for solving. Students =
should solve these problems using the RDW approach
used for Application Problems. i
[ T ones | 3 R 3
= [ | 2z A é tli
. . | *l—‘;'—“"‘ ‘;*:A*q G0 reminder 2L 29w
Student Debrief (10 minutes) S
Lesson Objective: Understand and solve two-digit R e s o
L. .. i . . ":I l quotient = ‘ eck Your Worl
dividend division problems with a remainder in the ones =] 7 e 2 12 .t
place by using place value disks. i.;ff_lf.%““s ’C i
Fo| \

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

Leson 1
I SgymoN
i CORE Date:

. . . . . oo
Invite students to review their solutions for the Problem engage

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.

PR —— [(0) =vc-is |

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 16

You may choose to use any combination of the questions below 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
distributed in Problem 3. What happens to the

remaining ones?

= Solve 12 divided by 3. Solve 12 divided by 4. As a

divisor gets larger, what will happen to the
quotient if the whole stays the same?

= Was the remainder ever larger than the divisor?

Why not?

= |nthe Problem Set, we only had remainders of 1
and 2. Give me an example of a problem that

might have a larger remainder.

=  Explain the connection between using place value
disks and long division. Why do you think it is

called long division?

=  What new math vocabulary did we use today to

communicate precisely?

Exit Ticket (3 minutes)

I

1 COMMON |

CORE

‘202
SEh awara 15 12 3

3
L R e—— ETIE M

Lesson 16 Problem Set

Check Your Work

¥3 2

3.£.9

engage™

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. You may read the questions aloud to the students.

COMMON Lesson 16:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

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.

1o7+2 Check Your Work
Ones 27 quotient =
3
remainder = X 2
2. 27+2
Check Your Work
Tens Ones .
227 quotient =
remainder =
3. 8+3
Ones 3|8 quotient = Check Your Work
remainder =

remainder in the ones place by using place value disks.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

4, 38+3
Check Your Work
Tens Ones
338 quotient =
remainder =
5. 64
Ones 416 quotient=____ Check Your Work
remainder =
6. 8 +4
Tens Ones
Check Your Work
4|86 quotient =
remainder =

c MM N Lesson 16: Understand and solve two-digit dividend division problems with a ny
coRE"® engage™  se

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 5 quotient =
remainder =
2. 65+3
Tens Ones Check Your Work

3 65 quotient =

remainder =

c MM N Lesson 16: Understand and solve two-digit dividend division problems with a ny
coRE"® engage™  sev

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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
37
Ones
quotient = 2
remainder = x 3
2. 67+3 Check Your Work
Tens Ones 3167 qguotient =
remainder =
Check Your Work
3. 5+2
quotient =
Ones 2 ’57
remainder =

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

4, 85+2
2|85
Tens Ones Check Your Work
quotient =
remainder =
5 5.4 Check Your Work
Ones 4 ’75 quotient=__
remainder =
6. 8+4
Tens Ones Check Your Work
4185 quotient =
remainder =

remainder in the ones place by using place value disks.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Template

ones

tens

tens place value chart

remainder in the ones place by using place value disks.
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Lesson 17

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

Suggested Lesson Structure

B Fluency Practice (11 minutes)

[ Application Problem (5 minutes)
Concept Development (34 minutes)

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

Fluency Practice (11 minutes)

= Group Count 4.0A.1 (2 minutes)
= Divide Mentally 4.NBT.6 (4 minutes)
= Divide Using the Standard Algorithm 4.NBT.6 (5 minutes)

Group Count (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.

=  Twos to 20
=  Threesto 30
=  Foursto40
=  Fivesto 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. @

(To the right, write 8 + 2.) Say the completed division

sentence in unit form. @ @
S: 8 ones divided by 2 equals 4 ones.

(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.

remainder in the tens.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

@(D@ @G)CD(D@

" Q dimes
Bpoce X8
Ve R QN EIEY.
| dime
P'Wdfuj S‘;h( v The ststers 3& l-ld:mu,tk P(nnh::ﬁ
T all e pennia n and 5 mdree
T o Lud | diwe w0 of Yq eents eoih.
al the drms b e
d 3

Ll o0 40 xI "L‘MS
7. mpeleds and ﬁnwl. | nickel

+o foh :,‘-5‘\‘&" .

X Each sister will get 14 cev\‘\.s. ‘
342244 o pinth dine n be chongel inbo
80¢+ 7= 4pd 10 penmies So ey an Share i
D¢+ 7= 5¢

Lo + 50 =100
Ha« 44 = 4%

® @

He+4pe+5¢ = 49¢
The sistes cads qeb 4§ ents

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.

remainder in the tens.
Date: 7/24/14
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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 number disks, regrouping in the tens.

3 ones+2

3tens+2

Display 3 + 2 on the board.

T: (Have students model on the place value
chart.) 3 ones divided by 2 is? .
S:  One with a remainder of 1. %—Sﬂc—é Lens ‘ e
_ . £5® shel,
M T: Record 3 + 2 as long division. PrrY
sl sross
Students complete the problem. Encourage the ] Ylone 77 —— }H‘m Sones
students to share the relationship of their D = e
|__model to the steps of the algorithm.
Display 30 + 2 on the board. | Rl 2
T: Using mental math, tell your partner the 21.3 2 [2—6
answer to 30 + 2. =2 Es
S:  Thirty divided by 2 is 15. | _I‘g
Let’s confirm your quotient. Represent 30 ——6
on the place value chart. Tell your partner
how many groups below are needed.
S: Two. (Draw.)
T: 3tensdivided by 2 is? Distribute your disks and cross off what what’s been distributed. The answer
is?
S: 1ten with a remainder of 1 ten. That’s an interesting answer.
T: Can we rename the leftover ten?
S:  Yes! Change 1 ten for 10 ones.
T: Let’srename 1ten. Now rename and distribute the 10 ones with your partner.
S: Ouransweris1ten5ones, or 15.
T:  Why didn’t we stop when we had a remainder of 1 ten?
S:  Because 1tenis just 10 ones, and you can keep dividing.
T: So why did we stop when we got a remainder of 1 one?
S:  The ones are the smallest unit on our place value chart, so we stopped there and made a remainder.
T: Let’s solve 30 + 2 using long division.
T: 3tensdivided by 2?
S: 1lten.

remainder in the tens.

Lesson 17: Represent and solve division problems requiring decomposing a n
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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, 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, 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, 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 O 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.

Ones
Problem 2 ————M“S
Raad N Rad
4 ones+3 LR
° eove }H"‘q“"‘s
4 tens2 ones +3 S

Display 4 + 3 on the board.

T: Represent 4 ones on the place value chart. With your
partner, solve 4 + 3 using number disks and long division.

|4
341
3

=]

S:  The quotient is 1 and the remainder is 1.

|
-12,
0

Lesson 17: Represent and solve division problems requiring decomposing a
Eg#EMON remainder in the tens. engage ny
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Display 42 + 3 on the board.

T: Represent 4 tens 2 ones on the place value chart and get ready to solve using long division.
T: 4 tensdivided by 3 is? Distribute your disks and cross off what is used. The answer is?

S: 1ten with aremainder of 1 ten. Oh! | remember from last time, we need to change 1 ten for 10
ones.

T: (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?

LA B

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. sl N 28 79
T: Solve for 84 + 3 by using number disks and ] m:** 3 {2/% i’—g%
long division. Py R '-ZL‘
S:  The quotient is 28. .o 55 s as -24
What was different about the place value chart ere sy )
with 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 NOTES ON
2 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

more efficient at solving long division
problems. Allow them to share and
explain their method with others.

bundled, as ones, with the 4 ones.)
Check your answer using multiplication.
S:  28times 3 is 84. Our answer is right!

remainder in the tens.

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

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.

Lesson 17

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

As learners model with number disks
to complete the Problem Set,
encourage the following to minimize

mistakes:

Whisper-count as you distribute.

Cross out to track the number
distributed.

Draw dots in arrays. The “hands
way” array may be helpful.

Circle the remainder.

Try disks, dots, numbers, etc. Use
what is most efficient for you.

Guide students in a conversation to debrief the Problem
Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  How did Problem 2 allow you to see only the
remaining 1 ten in the ones column?

= Explain why 1 ten remains in Problem 4?

=  How is the long division recording different in
today’s lesson compared to yesterday’s lesson?

=  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?

= What other operation involves changing 1 ten for
10 ones at times? (Subtraction.) What
operations involve the opposite, changing 10
ones for 1 ten at times?

=  What would happen if we divided the ones before

wame _Jack

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

2. 5042

Tens

Py

Check Your Work
Ones 25
Ty 2[50  quotlent=_25 25
P = R b
/N4 _1—0 £

remainder=_O 50 v

the tens?

remainder in the tens.
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=  What connection can you find between the
written division and the multiplication you used s Comtion coatHATHNATHG CIRBEAIA Lesson 17 Problem Set
to check your work?
=  Why are we learning long division after addition, g = N T
subtraction, and multiplication? AL Ny —o_ |
=  How did the Application Problem connect to s S © s
today’s lesson? - EZERri.
Exit Ticket (3 minutes) = R e N L
Vihb 4 -3
122.0] T\ remainders_) ‘S_?L t“_
After the Student Debrief, instruct students to complete ICEE— T 3 9V
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. You may read the questions aloud to e = 2L e 23 [ oo
the students. |y T S A
— EEER, -~ KE%%
oo~

Lesson 17: Represent and solve division problems requiring decomposing a
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Name

Date

Lesson 17 Problem Set

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 quotient =
remainder =
2. 50=%2
Tens Ones
2150 quotient =
remainder =
3. 7+3
Ones .
317 quotient =
remainder =
Lesson 17: Represent and solve division problems requiring decomposing a
ngE-MON remainder in the tens.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set

4, 75+3
Check Your Work
Tens Ones
quotient =
3175
remainder =
5. 9+4
Check Your Work
Ones 4| 9 quotient =
remainder =
6. 92+4
Tens Ones Check Your Work
4132 quotient =
remainder =

remainder in the tens.
Date: 7/24/14
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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 415 quotient =
remainder =
2. 56+4
Tens ones Check Your Work
156 quotient =
remainder =

remainder in the tens.
Date: 7/24/14
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Name

Date

Lesson 17 Homework

Show the division using disks. Relate your model to long division. Check your quotient and remainder by

using multiplication and addition.

1. 7+2
uotient =
Ones 2 [ 7 a _
remainder =
2. 73+%2
quotient =
Tens COnes 21 73
remainder =
3. 6+4 quotient =
Ones 4| 6
remainder =

COMMON Lesson 17:
CORE’

Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

4, 62+4
Check Your Work
Tens Ones 41 62 quotient =
remainder =
5. 8+3
Ones guotient = Check Your Work
3|8
remainder =
6. 84+3
Check Your Work
Tens Ones 384 quotient =
remainder =

remainder in the tens.
Date: 7/24/14
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Lesson 18

Objective: Find whole number quotients and remainders.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

I 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.

=  Foursto40
=  Sixes to 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.

Lesson 18: Find whole number quotients and remainders. n
EglhtnEMON engage Y zess
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Application Problem (7 minutes) 974

Malory's family is going to buy oranges. The Grand Market sells —-I
¢ L 3(3
b

oranges at 3 pounds for 87 cents. How much does 1 pound of

oranges cost at Grand Market? ._?..:7
Note: This Application Problem reviews division with a remainder in OMPO""A of ordnﬁts _27
the tens from Lesson 17. 9 —_—

Costs 27 centS. 0

Concept Development (31 minutes)

Materials: (T) Tens place value chart (Lesson 16 Template) (S) Personal white board, tens place value chart
(Lesson 16 Template)
Problem 1: Divide a two-digit number by a one-digit divisor with a remainder in the tens place.
5tens7ones +3
T: (Write 57 +3.) Let’s divide 57 into 3 equal Tens Ones ] C]

. Break 57 into t d . asas XAk e
groups. Brea into tens and ones LL'_' 3{'5—_7‘
S: 5tens7ones. os 80 o

Let’s divide 5 tens first. Why? ':-.';"":'f“-" ".3

S:  When we divide, we always start with the : ::: : ° }Ho - z 7
larger units. = We divide the tens first b o:0'e &% o z )
because we may have to change tens for * s T
ones. . O
5 tens divided by 3?

S:  (Record the steps of the algorithm.) 1 tenin
each group with 2 tens remaining. NOTES ON

T: We've distributed 3 tens. Let’s write 3 in the VIULTIPLE MIEANS
tens place. We also write that there are 2 tens 2l cielial e
remaining because 5 tens minus 3 tens is 2 EXPRESSION:
tens. Scaffold long division with the
How do we divide the remaining 2 tens? fOHOWiT'g options:

S:  We unbundle the 2 tens as 20 ones. ] :;Z\::]eerg]trzarl::spj:];ogne;iy
Yes. So, how many ones do we have = Label the tens and ones place.
altogether? = Write zeros as place holders.

S:  27.

T: Yes, 20 ones plus 7 ones is 27 ones.

T: You know your threes facts. Get ready for some mental math. What’s 27 ones divided by 3?

S: 9 ones!

T: 9onesin each group is recorded above, in the ones place. Record the remaining steps. Read the
quotient.

Eg#EMON :;Zi::n 18: sl/r;(i}lvlf;ole number quotients and remainders. engage ny 3.£.54
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(Record the remaining steps.) 19.

Say the division sentence.

57 divided by 3 is 19.

Check with multiplication. What’s 19 times 3?
57!

A I I 4

-~
-

Problem 2: Divide with a remainder in the tens and ones place using the
division algorithm.

. ~
T UTS

8tens6ones+5

T: (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?

S: 5.

What is the first step?

S:  Start with the tens. Divide 8 tensinto 5
groups. That's 1 ten in each group with 3 tens

O 53t

T: Show me on your personal white boards using long ‘5
division, or the division algorithm, how you recorded —
the distributed tens and the remaining tens. 3[“9

T:  What will you do with the 3 remaining tens? _3 5

S: Unbundle 3 tens as 30 ones. o it

T: How many ones altogether? ]

S: 36.

T: Next step?

S: Divide 36 ones into 5 groups. That’s 7 ones in each group with 1 one remaining.

T: How did you record what you distributed? What remains? Check your neighbor’s work. Thumbs up
if you agree.

T: |seeyou’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?

S: 17 with a remainder of 1.

T: How could you prove your division is correct?

S: Multiply 17 by 5, and then add 1 more.

T:  Work with your partner to check with multiplication.

Eg#EMON Il.)iiic:n 18: sl/r;i}lvlf;ole number quotients and remainders. engage ny 3.E.55
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Problem 3: Use mental math to divide and calculate a remainder.

7 tens 4 ones + 8

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 @ e

product is close to 74. Can you guess?
S: 72. 8times9is 72.
Nice job! But 72 is only part of 74. What’s the other

T: (Write 74 + 8.) You've unbundled tens, and you’ve written @

?
part: NOTES ON
S: 2! MULTIPLE MEANS
T: What is 74 divided by 8? OF ENGAGEMENT:
S: 74 divided by 8 is 9 with a remainder of 2. 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.

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

. CURRICULUM Lesson 18 Problem Set
problems they work on first. Some problems do not .
specify a method for solving. Students should solve these — e .
problems using the RDW approach used for Application X g i A Aoy 4 e i by o
d additios
Problems.
1. 46+2 [2 9%6+3
23 | 22 32
2| 4o _ﬁzj; 31qL */3—/
. . . [T i L
Student Debrief (10 minutes) | e 0%
‘ =P =D
Quotiewt =23 (suohewr =32
. . . X Rewacnder= 0 Rewusrder =0 |
Lesson Objective: Find whole number quotients and s B ““3
H 1 1 : >
remainders. S %%/ ‘('_rg_i %k |
The Student Debrief is intended to invite reflection and s ‘ 1 |
active processing of the total lesson experience. “EZT.‘%'{ a | Sutient=. 1
5 53+3 6. 95+4
Invite students to review their solutions for the Problem p— gl 2 23 2 ‘
. . =+ = - X Y2
Set. They should check work by comparing answers with a 553: 5! 534 —E,‘; 3z 45V
. 3 -
partner before going over answers as a class. Look for é\f =5 ‘
misconceptions or misunderstandings that can be bustearz11 i)
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson. e
" E'&\{{\\(N | oate: er1g,ageny 3.66
N e
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Lesson 18

You may choose to use any combination of the questions below 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 10?

Can you 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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

Lesson 18:

Lesson 18 Problem Set
7. 89+6 8 9%+6
1% s M ey A% v
WEa ks [ LTI L
o 5t B e qt
29 3v
24 =
— =
| Guotvear =14 Guokest 2 1L
Rewainder =S | fewsinder= o
‘9. 60+3 |20. 60+4
‘5 15
20 23 4Tto X i
o x5 _lob i 2
3 o/ M (24
- 20
) o
Quokient = 20 | Quetiest 2\
| et > [ rdec =0
Rewainder =0 Relusindes
[ 95+8 !ll. 95+7
‘ s 13 R% 5
! )
ol I I
| = o | 25 7 a5
. ; CREE |
| =T a
Buotieutr =1\ suotentr=1\3
| Remsiader =1 Rewainder = ¢
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set

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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7. 89+6 8. 96+6
9. 60+3 10. 60+4
11. 95+8 12. 95+7
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Exit Ticket

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Homework

Name Date

Solve using the standard algorithm. Check your quotient and remainder by using multiplication and addition.

1. 84+2 2. 84+4
3. 48+3 4. 80+5
5. 79+5 6. 91+4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Homework

7. 91+6 8. 91+7
9. 87+3 10. 87+6
11. 94+8 12. 946
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

Lesson 19

Objective: Explain remainders by using place value understanding and
models.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ 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;%

) T
Two friends start a business writing and selling comic books. ’\‘3 %9 as | ¥0 b, [ %5
After 1 month, they have earned $38. Show how they can Ry Bl and ¥ bills-
share their earnings fairly, using $1, S5, $10, and/or $20 bills. G ‘

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.

Lesson 19: Explain remainders by using place value understanding and models. n
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Concept Development (25 minutes)

Materials:

(Lesson 16 Template)

Lesson 19

(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

A I 4

Jv 49 A

o dv 49

(Write 41 + 3.) What disks will you draw to represent 41?
4 tens 1 one.

How many groups will we divide 41 into?

3.

Draw 3 groups, and let’s share 4 tens equally. How many
tens in each group? Draw place value disks as you
distribute 4 tens into 3 groups like you’re dealing cards to
3 players.

1 tenin each group with 1 ten remaining.
How can we divide the remaining ten?
Unbundle 1 ten as 10 ones.

Let’s see you draw that. (Allow students time to
draw.) What did you do?

| drew 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?
11 ones.

Let’s divide those 11 ones into 3 groups. Divide 11
ones into 3 groups by distributing 1 to each group.
How many ones are remaining?

8.

Are there enough to distribute again?

Yes. We can distribute another one to each group.
How many are left now?

Five. We can distribute again. We will have 2
remaining.

Explain what happened.

2 ones are left after distributing the rest equally. We
had to keep distributing until we didn’t have enough to
distribute evenly again.

. % ® }HmSous
° e o
® o0 o

NOTES ON

MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Some learners may need less guidance
to model 41 + 3, and after solving
quickly and independently, may benefit
more from writing a step-by-step script
for solving 41 + 3 in preparation for
Problem 5 of the Problem Set. This
script might be used in a video of the
student supporting his peers as they
learn long division.

Now your place value disks clearly show the solution for 41 + 3. Tell me the quotient. Tell me the

remainder.

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

A 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 between 4 friends.

2014 Common Core, Inc. Some rights reserved. commoncore.org

T:

©“ 49 A

v A

AN B

Tell your partner what happens when we have an extra ten we ‘\‘Qﬂﬁ \ ones
can’t distribute. wEEEo— | 4208,

. — | %%
We break the ten apart into 10 ones. Then, we add the 10 ones to _ ° 323%%
the ones that are already there. Then, we can distribute the ones e geese
into 4 equal groups. & coeco
Can you think of a real life situation in which you might B 0seo®
change a ten for 10 ones? & scsce

Yeah! When you’re getting change for 10 dollars! = If the
soda machine doesn’t take tens, you need to change out for
ones.

Let’s say | 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.

What happens when you try to share 6 ten dollar bills equally with 4 people?
Each person gets 1 ten dollar bill, but then you have 2 ten dollar bills left.
What do you do?

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.

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?

| will keep distributing them until | can’t distribute them equally anymore. This time, | was able to
distribute evenly.

Why do you have to keep distributing?

If | don’t keep distributing, there will be too many remaining. That means that you would be able to
distribute again but didn’t.

How much money does each student receive?

S16!

Check your quotient with your partner using multiplication.
16 x4 =64. | see 4 groups of 1 ten 6 ones, which is 64.

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

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. Possible words
to include in the word bank:

cross out distribute  share draw

tens ones four five
three unbundle  divide equal
fairly next then last

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.

You may choose to use any combination of the questions
below to lead the discussion.

= |n Problem 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?

= |n Problem 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

w

= InProblem 5, how did your script describe the ele} ©o0e
remainder in the tens and ones? leie] s
=  Select a few students to share and compare their
scripts for solving 45 + 3. GQMMON s gngage s
sy ‘ (D). -~ M TR

= Compare using place value disks and other

Name E{.k Date

:
" Complete the model. Explain what happens to SO | DD
o>

. “The | Yen cesnaining aes 2ers o
dISkS? ae(;om‘pseé Inko \Oones 10 (e]6) §®®®® Hoces
Yhe ones olumn. T

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 Shoued My Cemmaindec
‘ma @ m\‘u\s \’gmir\tv\g

one in theTones place.,

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. -
G S5 rarsheee 5 Yok Wis Cemvander 15 qreakrec Hhan Wi dtutsec
They Means e can divtde even More . Tl of 30, he-can

3\ grougs.
e a Q4+d=2\ wita cematerof | (mahq.\—_q‘-}

The place value disk model is showing 72 + 3.

the 1 ten that Is remaining in the tens column.

SO0 PeR
FOPPP

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? Is 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 only use ones and tens to model division on the place value chart?

Lesson 19: Explain remainders by using place value understanding and models. n
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts presented in
the lesson today and plan more effectively for future
lessons. You may read the questions aloud to the

students.

Lesson 19:
Date:

COMMON
CORE’
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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 2‘; m%gg%% gfs \'\Mﬁ WG \'we

4o moke de_
| feadallar BIW.
e
o® Oog %o:\\ess = T otdec Yo shase 1y
°® OO0 e Yen-dollor Bl
= AR 1) feeds o oe deco

b. Explain how they share the money evenly.
Zadn Qetend aeirs 1 Yea-dollar BiVS
and 3 oredctlox WS,

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.

© (Waidn as T Selve 455> usieg o Quce value Arack
sty T Aotde ony Yens. Eacha =€ fhe Dogougs @n
qul\ ave | den. “Thece ©s Lien retaiting

W% Can Continue ST \)\:};éecomgusm ot
Lien 1o \Ooves . Wakdwas Show Haison My Chact.

Now T hove 5 om Yook can ‘o equatl Arshevouied
ko o D vouQS
Now we.can See Hhod

Zadn qroud \o\\\ oNeSs. N
=3 1s \%enf)ot\es o \B.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Sprint

o # Correct
Divide.

20+2= 23 68 +2 =
4+2= 24 96 + 3 =
24 + 2 = 25 86 +2=
30 +3= 26 93+3=
6+3= 27 88 +4 =
36 + 3 = 28 99 +3 =
40 + 4 = 29 66 + 3 =
8+4-= 30 66 +2 =
48 + 4 = 31 40 + 4 =
2+2= 32 80+4-=
40 + 2 = 33 60 + 4 =
42 +2 = 34 68 +4 =
3+3= 35 20+ 2=
60 + 3 = 36 40+ 2 =
63+ 3= 37 30+2=
4 +4 = 38 36 +2 =
80 +4 = 39 30+ 3=
84 +4 = 40 39+3=
40 +5 = 41 45 + 3 =
50 + 5 = 42 60 + 3 =
60 + 5= 43 57 +3 =
7/0+5= 44 51+ 3=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Sprint

Divide. Improvement # Correct
1 30+3= 23| 86+2=
2 9+3= 24| 69+3=
3| 39+3= 25| 68+2=
4| 20+2= 26| 96+3=
S 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-=
1| 60+2= 33| 60+4=
12| 62+2= 34| 64+4=
13 3+3= 35| 20+2=
4] 90+3= 36| 40+2=
15| 93+3= 37| 30+2=
16 8+4= 38| 38+2=
7] 40<+4-= 39| 30+3-=
18] 48+4-= 40| 36+3=
19] 80+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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

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.

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. @@
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

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.

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Exit Ticket

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

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.

3. The place value disk model is showing 67 = 4. ®®®® @®®®®
00

Complete the model. Explain what happens to the
2 tens that are remaining in the tens column.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

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.

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Lesson 20

Objective: Solve division problems without remainders using the area
model.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
[ 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, 4%3

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

MM N Lesson 20: Solve division problems without remainders using the area model. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Mental Multiplication (3 minutes)

Note: This fluency activity reviews content taught earlier in the
module.

T: (Write3x2=__.) Say the complete multiplication NOTES ON
sentence in unit form. MULTIPLE MEANS
OF EXPRESSION:

As with any mental math, some
students do better when having the
option to write. This aids in their

S: 3tensx2=6tens. processing of the oral commands and

(Write 30 x 2 = 60. To the right, write 30 x20=__.) AENIES RS, WL RIS
Say the complete multiplication sentence in unit form. beneficial to some, may be crippling to

others.
S:  3tens x 2 tens = 6 hundreds.
T: (Write 30 x 20 = 600.)

Continue with the following possible sequence: 4 x2,40x 2,40 x 20,5 x 3,50 x 3, and 50 x 30.

S: 3 onesx2=6o0nes.

(Write 3 x 2 =6. To the right, write 30 x2=__.) Say
the complete multiplication sentence in unit form.

Application Problem (8 minutes)

Write an expression to find the unknown length of each rectangle. Then, find the sum of the two unknown
lengths.

8 4o+4) + (8 =4)
a: 4cm| 40 squarecm square ( ) ( 12 centimeters
- [0 + 2= \2

80=4) + (I +4
4cm 80 square cm 16 square cm ( ) ( )
- o+ 4= 24

Note: This Application Problem serves as an introduction to today’s Concept Development, in which the
students find the total unknown length of a rectangle with an area of 48, corresponding to Part (a), and 96,
corresponding to Part (b).

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Concept Development (30 minutes)

Materials: (S) Personal white board

Problem 1: Decompose 48 + 4 from whole to part.

T:
S:
T:

S/T:

e dJ0 40 490 49

Draw a rectangle with an area of 48 square units and a width of 4 units.
(Draw.)

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.

Let’s draw a number bond to match the whole and parts of the rectangle.
(Students and teacher draw bond as pictured below.)
— 2 =}

wL +8 }
—— 10 —=j-zd

4 (Mo v (729)
- = o +1

= 11

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?

10.

What is 8 + 4?

2.

What is 10 and 2?

12.

What is 48 divided by 4?

12.

What is the length of the unknown side?

12 units.

Take a moment to record the number sentences,

the number bond and the area model, S,
Work with your partner to partition the same area of 4| 20 o |8 @ @

48 as 2 twenties and 8. When you are finished, try to (20:4) + (20%4)*(9"'*)
find another way to partition the area of 48 so it’s easy =z 5% 5 r
to divide. =12

(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?

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

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 +8is 2. 5and 2 makes 7.

Problem 2: Decompose 96 + 4 from whole to part.

Repeat the same process with Part (b) from the Application Problem.

b — @
u %
. ;M“ Ol
| ‘q ,\(\e 4 (o) o fioit)+ (1629
\'Lo A N

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.
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.

What is 4 times 2 tens?
S:  8tens. (Record 8 below the 9 tens.)

COMMON Lesson 20: Solve division problems without remainders using the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

T: How many square units is that? :
S: 80 square units. (Record 80 square units in "f‘::l
the rectangle.)
How many tens remain?

S: 1lten.
(Record 1 ten below the 8 tens.) Let’s add the L tens
remaining ten to the 6 ones. Whatis 1ten+6 "(' 8051, untts
ones? (Record the 6 ones to the right of the 1
ten.)
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 2 TR
possible to an area of 16 square units? qS Q6 (is16 ones or
8 5 fe. unths,
S: 4 ones. T ats the areo)
e T wave left 4w
T: Let’s give 4 ones to the length. divide |
T: Whatis 4 times 4?
S: 16. We have 16 square units.
T: (Record 16 square units in the rectangle.) 2 Fens
We had 16 square units to divide and we 4 e ' 1
did. (Record 16 in the problem and 80 ¢q un g
subtract to get zero.) We have no more \
area to divide.
T: Tell me the length of the unknown side.
S: 24!
T: Our quotient tells us that length. 2 tens Y ones
T: How can we express the length of the 4 g0 s%uni‘l‘s |6sq,{_s 24
unknown side using the distributive = “5_ gi < t},"’mi?:s
property? (" ‘]\ 16 There is no
-1 & area |
S: (80+4)+ (16 +4). . S 1o dwide.
. go+4) + (Ib =4 °
With your partner, draw arrows to connect the :
distributive property and the area model. = 4» 44

T: Review our four drawings and our process with
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.

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: 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 studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= |n Problem 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:
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

Name TMK Date

1. Alfonso solved a division problem by drawing an area model.
. Look at the area model. What division problem did Atfonso solve?

[ 2

4 w0 | n 7254=1%

b. Show a number bond to represent Alfonso’s area model. Start with the total and then show how the
totalis split into two parts. Below the two parts, represent the total length using the distributive

property and then solve. E

o+H) + (2+4)
=10 « g
=R

2. Solve 45 +3 using an area model. Draw a number bond and use the distributive property to solve for the
unknown length.

\0 S
(45)
3 20 S
R
(2023) » (15%3)
r 5

- \o
= 5

Loson 20:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

w

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 1A
)
i s
= ¢}

4. Solve 92 + 4 using an area model. Explain, using words, pictures, or numbers, the connection of the

distributive property to the area model.
We use the area mode\ Yo
Shaw how We can oreak apast

4 %o i o whole 1ave Sieces Haar moke
L2 ¥ It easter +o Adde. The
Gopdy * (nf ) Tstebuiive progecty Shows
= 2 + 3 how the wholt 5 broken agast.
= 23
S. Solve 72 + 6 using an "”_'{‘°9°J !M! lh_l “.‘"?"9 :..gd}hm e a
0 gt
[ co $ 2
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

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 presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

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 3

o Yo 34

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

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.
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Name

Lesson 20 Exit Ticket

Date

1. Tonydrew the following area model to find an unknown length. What division equation did he model?

20

Y4

©0

12

2. Solve 42 + 3 using the area model, a number bond, and a written method.

Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

Name Date

1. Maria solved the following division problem by drawing an area model.
a. Look at the area model. What division problem did Maria solve?
10 g

3 30 24

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

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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Lesson 21

Objective: Solve division problems with remainders using the area model.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

[ 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 boards, complete the division sentence.

S: (Write18 +6=3.)
Continue with the following possible sequence: 3x__ =21,4x__ =20,5x__ =256x__ =42,
7x__ =56,9%x__ =72,6x___ =54,7x___=63,and9x___ =63,
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NYS COMMON CORE MATHEMATICS CURRICULUM 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:

— —

[ fen ___ Bons 1g
@ 0 Lol 2[30

[ _ .
& ® 2| uni Lonifs 1
!.__|o———\-——3—‘l ] r f T‘D
. 5 (:2) + (ie+2) (z20:2) + (Ib+2) b
2 2 o + 8 =18 - o+ ¢ o
= 1%

The unknown side lc"‘j‘\"‘ is 12 units.

Note: This Application Problem serves as an introduction to Problem 1 in the Concept Development, in
which the 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

T: (Display the Application Problem with an area r 18 i
of 36 square units on grid paper.) This 1
rectangle has a side length of 18. What would z i W b
be the area of a rectangle with a width of 2
units and a length of 19 units? (Draw on grid t 19 4
paper.) o »

S: 38 square units. - i e M e

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.
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v

A 4

S0 490 49

Draw a rectangle. Label the width as 2 units.
Two times how many tens gets us as close as
possible to an area of 3 tens?

1 ten.

Label this rectangle with a length of 1 ten.
Record 1 ten in the tens place. What is 1 ten
times 2?

2 tens.
How many square units of area is that?
20 square units.

(Record 20 square units in the rectangle.)
How many tens remain?

1ten. (Record 1 ten below 2 tens. Record 7
ones next to the 1 ten.)

17 ones remain. Two times how many ones
gives us an area close to 17 square units?

8 ones.

Extend the rectangle and label its length as 8
ones. 8 ones times 2 is?

16 ones.

16 ones represents the area of this rectangle.

(Label as 16 square units.) How many ones
remain?

Lesson 21

| +en
i 20 square vnits
| fen
2| 20 qoare onds "ﬁm 2 (E‘T
17
‘1o

One

untt remacns.
14 doesn't make another
whole side length.

1 one. L den 8 ones
. 2 | 20 sprare onifs I!vm
To make a new length unit, we must have 2 s | sauare
square units. We only have 1. Let’s draw the un tt remaining
remaining 1 square unit.
Let’s validate our drawing and algorithm using The lenath of the wknown side is (8 units.

the distributive property. 20 square units
divided by 2 is?

10.

10 length units. 16 square units divided by 2
8 length units.

10 length units plus 8 length units is?

18 length units.

One sgpare anit was  leffover.

is? (20+2)*00+2
R
= (8

Let’s solve for the area. 18 length units times 2

length units equals?
36 square units.

(18 xZ) + |23]

We see that in our area model. Add 1 square unit, our remainder.

37 square units.
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Problem 2: 76 + 3

T: (Write 76 + 3.) I’'m going to represent this
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.

(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
length on the area model.) Let’s record 2 tens
in the tens place.

What is 2 tens times 37?
6 tens. (Record 6 tens below the 7 tens.)

-

How many square units of area is that?
60 square units. (Record in the rectangle.)
How many tens remain?

1 ten. (Record 1 ten below the 6
tens.)

AN I I A

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.

We have an area of 16 square units remaining
with a width of 3. (Point to the 16 in the

algorithm.) Three times how many ones gets us

as close as possible to an area of 16?

Lesson 21

_ 2 +ens
3 Go 5q,units
2 [ 4en + b ones.
have 1b more
3‘ T6 :)Lua‘::cum-l-s +o
<6 ( make & recrangle
1 b with a width ot 3.

Z tens Soaes 258!
b
3 _E_L;*ﬂjfh N7
| square e
::: -5

S:  5ones.
T: Let’s give 5 ones to the length. (Label the length.)
T: This rectangle has an area of...? it &
S: 15 square units. j"oz:;f‘i*_
T: How many square units remain? _D\L lu,j“ﬁ o the unknown ST in the '
S: 1 square unit. side 15 25 umks. Oae 3 "“"’“mﬁl(’
T: What is the unknown length, and _f,q{umc untt  was et over.
how many square units remain?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

S:  The unknown length is 25 with a remainder of 1 square

unit. ((oO *-3) * <l5 +3)
T: 60 square units divided by a side length of 3 (record

with the distributive property as shown to the right) = 20+5
gave us a side length of...? = 725
S: 20. (25 x3)+1 =T
T: Let’s say “length units.”
S: 20 length units.
T: 15 square units divided by a side length of 3 (record) NOTES ON
gave us a side length of...? MULTIPLE MEANS
St 5length units. OF REPRESENTATION:
T: The total length was...? To draw the area models, you might
S: 25 length units. give students the option of using graph
T: With 1 square unit, we did not add on to the length. paper, which gives the concreteness of
the squares that make up the area.
T: We built the area one rectangle at a time by place

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 — -
more, we will be able to make a little more length L Sobe 37+ 2 using an ares model. prepatyto recee yourwort:
from that area, but for now, we are just going to 1321
leave it as 1 square unit of area remaining. 2""3‘-:'%“3:‘ “ _3';
(Optional: See the Debrief for a way of f”;‘}*‘g‘*ﬂ 26
understanding the remainder as length.) =8
(ex D+ 1=37
T: Review with your partner how we solved this
2. Solve 76+ 3 using an area model. nd the property your work.

problem step by step.
2 iens 5o % %6 R\
Have students proceed through the balance of the 5'35'“-5 e

Problem Set supported as you see best. Cox3) v (5:9) -1

* 2 5 1

- uch
3 %Mhﬁ%%‘-&hmm-‘m

Problem Set (10 minutes) Vien sones
e [o e

Students should do their personal best to complete the

a. What division problem did she sove? 93+

remainder of the Problem Set within the allotted 10 - ’“""'@:%";“&";\"’““““mmw
minutes. For some classes, it may be appropriate to = o+3

s 3
(B> W)+ =53

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.

I COMMON | tmen2ic  Solve éivision robems with rewaders g the ares mace en ny
" CORE - v gage 1E93
S — I e i M estionn
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson 21

Lesson Objective: Solve division problems with 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 studentsin a
conversation to debrief the Problem Set and process the

lesson.

You may choose to use any combination of the questions
below to lead the discussion.

Explain to your partner the connection between
the distributive property and the area model in
Problem 3.

Because we often have remainders when we
divide, we have to use the area model by building
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?

] COMMON | lemenn: SOve SWHLIOr GO et Wit ee e arg e aree e
| CORE = v

Scive the following problems using the area model. Support the area model with long division or the
ditributive property.

4 4843 5. 4943
C ones o  Lores

lden
k| R,
(30+3) + (is3) ageR!

ol
= 1o + b s

= ag

6. 56+ 7. 58+4

4
\de: ren ones
4o 4o Squart n R
°2
3

(Ho=9) + (164)

= lo+ Yy s
X Bl
z
T 6645 35 7943
SoreS 2 en 2
S~
sCt et meny | o[z B
- " 1)
o5+ (1s25) 5%
~lo +3 ’_‘“_
.43 -3
1

(\3x8)+ \ = ¢

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 67

Len oS - 12LR) | Q
oA ace \2 ups o
T e P 6 Studend 1 Stodead
[CEARCED) Y wil) ot e na group
10 ¥2 IR, o 6.

- |
axa =73

engage™ s
________ — (15 frereer e S

In Problem 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?

2 'l'tl'l‘ 5.5«5 Z -‘1“5

L ouad
Seaes &° 3 e

AR N

-
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

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 presented in the lesson today and plan more effectively

for future lessons. You may read the questions aloud to the students.
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Lesson 21 Sprint

A # Correct
1 8+ 2 = R= 23 6+2 = R =
2 9+2 = R= 24 7 +2 = R =
3 4+4 = R= 25| 3+3 = R =
4 | 5+4 = R= 26 | 4+3 = R=
3 7 +5 = R= 27 | 6+4 = R=
6 8+5 = R= 28 7 +4 = R =
7 5+3 = R= 29| 6+6 = R=
8 6+3 = R= 30| 7+6 = R=
9 8+4 = R= 31 4 +2 = R =
10| 9+4 = R= 32 5+2 = R =
11| 2+2 = R= 33| 9+3 - R =
12 3+2 = R= 34 9+5 = R =
13 7+3 = R= 35 7+7 = R =
14 8+3 = R= 36 9+9 = R =
15 9+3 = R= 37 | 13+4 = R =
16 8+6 = R= 38| 18+ 5 = R =
17 9+6 = R= 30| 21+6 = R =
18| 5+5 = R= 40 | 24 +7 = R=
19 6+5 = R= 41 | 29+ 8 = R =
20| 8+8 = R= 42 | 43+6 = R=
21| 9+8 = R= 43 | 53+6 = R=
22| 9+9 = R= 44 | 82+9 - R =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Sprint

B Improvement # Correct
1 9+8 Q= R= 23 | 4+2 = R=
2 8+8 Q= R= 24 | 5+2 = R=
3 9+6 Q= R= 25 8+4 = R=
4 8+6 Q= R= 26 9+4 = R =
5 5+5 Q= R= 27 | 9+3 = R=
6 6+5 Q= R= 28 | 8+3 = R=
7 7+4 Q= R= 29 9+5 = R=
8 6+4 Q= R= 30 6+6 = R =
9 5+3 Q= R= 31 7+6 = R =
10 6+3 Q= R= 32 9+9 = R =
11 2+2 = R= 33 7+7 = R =
12 3+2 Q= R= 34 9+2 = R =
13 3+3 Q= R= 35 8+2 = R =
14 4+3 Q= R= 36 | 37+8 = R =
15 8+7 Q= R= 37 | 50+9 = R =
16 9+7 Q= R= 38 17 = 6 = R =
17 4 +4 Q= R= 30 | 48 +7 = R =
18 5+4 Q= R= 40 | 51+8 = R=
19| 6+2 Q= R= 41 | 68+9 - 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set

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 4o 12 [ sgpare

a. What division problem did she solve?
b. Show how Carolina’s model can be represented using the distributive property.

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set

Solve the following problems using the area model. Support the area model with long division or the
distributive property.

4, 48 +3 5. 49+3
6. 56+4 7. 58+4
8. 66+5 9. 79+3

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?

Date: 7/24/14
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Name

Lesson 21 Exit Ticket

Date

1. Kyle drew the following area model to find an unknown length. What division equation did he model?

oA

4o

13

\ %u are

0’/ wunit

2. Solve 93 + 4 using the area model, long division, and the distributive property.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

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.

4l do 4w b b:/':};‘.:::‘

a. What division problem did she solve?

b. Show how Paulina’s model can be represented using the distributive property.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

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

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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Topic F

Reasoning with Divisibility

Alil Mathematics Curriculum

GRADE 4 ¢ MODULE 3

4.0A.4
Focus Standard: 4.0A4 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.
Instructional Days: 4
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
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.
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC F m

A Teaching Sequence Towards 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)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

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)

[ 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.

T: (Project an area model that shows 68 + 2.) Write a

division expression for this area model. ) 60 8
S: (Write 68 +2.)
T: Label the length of each rectangle in the area model. @
S:  (Write 30 above the 60 and 4 above the 8.)
T: Solve using the standard algorithm or the distributive @ 6
property with a number bond. @o% 2> i (9'77‘3
Continue with the following possible sequence: 96 + 3,72 + 3, s B
and 72 + 4. Sii
= 34
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__ =456x___ =42,7x__ =56,
9x__ =72,6x___ =54,7x___=63,and9x___ =54,
Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

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,
3x30,30x 30,3 x4, 3 x40, 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.

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 ON

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 of finding factor
pairs to their peers. 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.

OO0 0 ©
0 00 0 O0DOCOO o0 0 0o
/' "/? 8,\ 2x4+8
factors product / ,
factors product
Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

Display arrays for 1 x 18 and 2 x 9.
T:

v

A A

S
T:
S:
-

OOOOOOOOOOOOOOOOOO

What product is represented in both arrays? 1 x18=13

18.

Record the multiplication sentences for each array. :: : : ::z:g
1x18=18and 2 x9 =18. AxT=13
Circle the factors. Write the factors of 18 that are

represented in order from least to greatest. cococooo0
(Write 1, 2,9, 18.) e e
With your partner, draw an array to represent Ixb:\E

another pair of factors with the product of 18.
(Pause while students work.) What new factors of | 7.3 L, 9, \3
1:£1 ¢

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 18?
| can use my multiplication chart. = | can think Lo Gt alt
through my multiplication facts. = But what if 00°° G of the faces / | 2 3 %

the number is really big, like 92? | don’t know all of 8!
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.

cog“ON Lesson 22: :;ngei?szo;r?ﬂ;saf:; zgrn;ss;stzo 100, and use understanding of factors engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

Display the equation 1 x7 = 7.
T:

S:
T:
S

4

w4y d

©“ 4«2 A

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. Thereisn’t a
factor between 1 and 2, so | guess we never need
to go beyond the halfway point.

[,2,4,8, and Ik arg
all the factrs of lb.
T dov have to testfor
nuwmbers greater Han &
because W's hatway.
el 2xC=l el
] 1t a fachr Pehween 2}

What are the factors in this equation? 4 8 1
ll 2| ! ]

1and?7. w
Find another factor pair for 7.

7 x1? - Those are the same factors. = If we drew arrays to represent factors of 7, the array for
1 x 7 and 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.

to define prime and composite.

MM N Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

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 atable to record the factor pairs for 35. Say Factor Vairs for 25
the first factor pair. 35
Guide students to complete the table as a class, using their !
multiplication facts.
T: Is 35 a prime or composite number? Why? 5 i
S:  Composite, because it has more than one factor pair.
T: 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:

S:

Are any of these numbers prime numbers? How do you know?

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 117?

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?

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
Stude‘nts' should do their personal best to complete th'e Problem MULTIPLE MEANS
Set W|th!n the aIIottgd 10 mln}Jtes. For some c.Ia'sses, |t.may be OF ACTION AND
appropriate to modify the assignment by specifying which 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.

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
CO#MON to define prime and composite. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

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.

You may choose to use any combination of the questions below

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).
Eighteen is double 9. What do you notice about their

factors?

= In Problem 1, what numbers have an odd number
of factors? Why is that so?

NOTES

Lesson 22

ON

PRIME NUMBERS:

Since 0 times any number is 0, it
behaves differently than other
numbers. Because of this difference,

we do not classify it 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

times.

regarding the structure of the number
system. This choice has become
universally accepted in more recent

NYS COMMON CORE MATHEMATICS CURRICULUM NYS COMMON

Lesson 22 Problem Set

= Are all prime numbers odd? Explain what you rame _ S0k

would tell Bryan in Problem 3.

= Explain your answer to Problem 3(b). Are all R e e
a The factors of 4 are: [3
even numbers composite? How many even Ixks! 2n2e4
numbers are not composite? 1 e TG c
c|7 ® The factors of 7 are:
*  We talked a lot about the number 1 today as e v ®
being a factor of other numbers, but we have not i i’ o c
oL . . H e |12 IXI=VY The factors of 12 are:
C|aSSIerFi it as prime or composite. .Can 1 be S e .
composite? (No.) It turns out that it’s not 3 oy e oo 5
. . . L3
considered prime either! T 15 s T
3% 5=15 1,3,5,15 C
h[16 |xi6216 The factors of 16 are:
2x$21L L2,4%,16 <
uxy=1p *
L1 I1x1321% The factors of 18 are:
2axa:1g ,2,3,6,9,\8 C
3x 61§
F|8 =19 The factors of 19 are:
A9 4
k(2 1x21=2] The factors of 21 are:
x7=21 1,3,7,2)
L |26 24329 xe=24 The factors of 24 are:
aen s 1,2,3,9,6,3,2,24
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to

the students.

COMMON Lesson 22:
CORE' Date:

2014 Common Core, Inc. Some rights reserved. commoncore.org

Find factor pairs for numbers to 100, and use understanding of factors

to define prime and composite.
7/25/14

Lesson 22

CORE Lesson 22 Problem Set |-

2. Find all factors for the following numbers and classify as prime or composite. Explain your classification
of each as prime or composite.

Facorpairsfor2s | [ Fecorparsfor28 | FeEtoCpaNs 100 29)
) 25 | 0 [ 28 || 1 ] 2a |
5 5 § 2 I3
Y i
I L
L ‘ - — a—
(‘_uvv\posi\'e Composite Prime
more han 2 Bk woreHuan Lfachs only Z fackers,

')\)S\ | and Hself' (Zq)

3. Bryan says all prime numbers are odd numbers.
a. Ustall of the prime numbers less than 20 in numerical order.

2,%,5 1,1, 13,17, 19

b. Use your list to show that Bryan’s claim s false.
Bruans clam is false because Z is a privae number

pudid 1s an even number.

4. Sheila has 28 stickers to divide ly ng 3 friends. She thinks il Use what
you know about factor pairs to explain if Sheila is correct.

Shela 15 Wcorrect. 3 is not a fache of 28. 35 o

fache of 27, 5 sach fiend coold veceive 9 shickers

each, and thert wuld be one shcker [ebt over.
3x9=17 274 =28

engage™
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Name

Lesson 22 Problem Set

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- 119 The factors of 19 are:

k. | 21 The factors of 21 are:

[ 24 The factors of 24 are:

Lesson 22: Find factor pairs for numbers to 100, and use understanding of factors
EggE.MON to define prime and composite. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Problem Set

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.

to define prime and composite.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Exit Ticket

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).

Multiplication Sentences Factors Prime (P)
or
Composite (C)
a. |9 The factors of 9 are:
b. 12 The factors of 12 are:
c. 19 The factors of 19 are:

to define prime and composite.
Date: 7/25/14
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Name

Lesson 22 Homework

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:

COMMON Lesson 22:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Homework

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.

to define prime and composite.
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Lesson 23

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

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ 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: (Projectalx8array.) What is the width of the array?

S: 1unit.

T: (Write 1.) What's the length of the array? 8
S: 8 units.

T: (Write 8.) Write the multiplication sentence. 1

S: (Write1x8=28.)
Repeat process for a 2 x 4 array.

T: List the factors of 8.
S:  (Write factors of 8: 1, 2, 4, 8.)

Continue with following possible sequence: factors of 12, factors of 16, and factors of 18.

observe patterns.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 = .) On your personal white boards, solve the multiplication sentence using the
standard algorithm.

S: What are 4 factors of 348 you know right away?
S: 1and 348, 2and 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

Note: This fluency activity reviews Lesson 22’s Concept

Development. Allow English language learners and
others more time to compose their
T: (Write 7.) Is it prime or composite? written response. Alternatively, have
S:  Prime. students discuss their reasoning with a
. . tner.
T: Write the factor pair of 7. SEITET
. Challenge students working above
St (Writeland7.) grade level to identify the prime and
T: (Write 12.) Is it prime or composite? composite numbers in the seventies
S: Composite. and sixties. Ask, “What do you
. . notice?”
T: Write the factor pairs of 12.

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 says that every number in the twenties 0 7 722 @ 24 25 2 77 28

is a composite number because 2 is even. il V ¢l Pame ¥ v y v v Prime
Amanda says there are two prime numbers 2o w1 >l 23 3g x5 23 KA kT Ik

in the twenties. Who is correct? How do you

know? Aand 15 A oﬂ\‘l |oobmj ot the Hens. Yo have

Note: This Application Problem bridges ko Yink about -\M{ whole number's \/aluc, no+')u?¥ one o ifs
Lesson 22’s work with using division to T L 4. | (oold Hhink of fachr -P"‘rg Hhat werent L and the
determine prime and composite numbers to ‘A‘ s , 7% and 29 S ﬂiﬁ(
this lesson’s objective of using division numbe( ﬁr -H\c +thCS, W an '

patterns to determine factors of numbers. Art ?Y-‘me m\MbUS-

observe patterns.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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: 1s 10 a factor of 28?

S: No.

T: How do you know?

S:  Two times 10 is 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: What if | get a remainder? ‘ % 2—— /

S: If there is a remainder, then 3 isn’t a factor. = As long _7_, S 5d
as there’s no remainder, you can write 54 as 3 times a Tg’q_ e L—l
whole number. = Yeabh, it’s 3 times the quotient. = 3 Sy

Allow time for students to divide with their partner. 21‘} - ‘i (j

S:  Fifty-four can be divided by 3 evenly. = Three is a = g Lf
factor of 54 because there is no remainder. "—’5— ‘ 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:
S:

Talk to your partner. Is it necessary to divide to figure out if 5 is a factor of 547

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.

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.

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. > We can
use patterns for 2 and 5.

How can we know if 6 a factor of 547

observe patterns.

Lesson 23: Use division and the associative property to test for factors and n
guon engage™
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v

S:

A B A 4

Six times 9 equals 54.

Earlier we saw that 2 and 3 are both factors of 54. Talk to your partner.
Is this number sentence true? 54= 4 xq

Write 54 =6x9=(2x3) x9.
(Write (2>3)>9) : (2x3)x4
(Share ideas.)
Let’s write it vertically so that it is very easy to see how the factor 6 is = 2x (3 X Ci)
related to 2 times 3.
. . , = L% 2T
(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? = by
27.
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.

Let’s use the associative property to see if 2 and 3 are also factors of g = L w7
42.
(Write 42 =6 x 7.) How will we rewrite 6? = (Z & SBX 1
2x3, = 2 x(3x% 7}
(Beneath 6 x 7, write = (2 x 3) x 7.) Let’s now move the parentheses to
first multiply 3 times 7, to associate 3 with 7 rather than 2. 3 times 7 5 2.% %1
is?
= Y49
21. 't
Find the product of 2 and 21. (Pause.) Is it true that 2 times 21 equals
427
Yes!

Record thought process as shown at 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 B = o e 22
numbers. =(zx2)x 12
T: Multiply 6 times 12. (Pause.) The answer is? ¥ B e
s: 72, © BalEs
. . . . . = 72
T: Using either division or the associative property, work with your
partner to prove that since 6 is a factor of 72, 2 and 3 are also 2 13
factors. 3)72 s
= 15 3
S:  Seventy-two is even, so 2 is a factor. | can use long division to find —"—t x 3
72 divided by 3 is 24, so 3 is a factor. = | wrote 72 equals 6 times _ l‘ 50 T2
12 as 72 equals 2 times 3 times 12. Using the associative property o

works. | know 2 and 3 are factors of 72 because 6 is a factor of 72.

observe patterns.
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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.

You may choose to use any combination of the questions
below 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),
and (e) and Problem 1, Parts (d), (f), and (h).

= What's the difference between the statements in
Problem 4? Why is one false and the other true?

=  When we divided 72 by 3, we saw that there was
no remainder. Another way to say that is “72 is
divisible by 3.” Is 24 divisible by 3? Is 25 divisible
by 3?

Lesson 23:
observe patterns.
Date: 7/25/14
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Lesson 23 Problem Set

2. Use the assoclative property to find more factors of 24 and 36.
. 4=12 x 2 b 3=

“(Mx3x2

Blobple

=Hxpx2
=Y x6 x 12
=24
3. Incss, operty 158 factor, then 2 and 3 are factors,
because 62 x 3. Use the fact that = 4 x 2 to show that 2 and 4 are factors of 56, 72, and 80.
S6m8x7 72=8x9 20=8x10
MxDx7 fxzyxq = Gx)x 10
=4x2x7) = YxQuxa) = 4 x @x10)
=4qyldy = 4x\% =4%20
=56 =72 =80

4. The fist statement is false. The second statement Is true. Explain why using words, pictures, or
numbers.
13 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.

\ 7 2 R4 Qs nusoec Haok-
228 423 3/ Can e &iuided
=2 -23 24 exacry by 'S can
3 o 4 aso S SN by
2%I4=28 Yx7:25 2 and Y ntread
Swe §= 2% Y
73 has 2and 4 a3 Sackors bud nok 8. Eo
¥ 5=40
(4xa)x5 = 4O
N0 SRMON | emem o engage™ =z
- e e e O -
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 you
assess the students’ understanding of the concepts presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to the students.

observe patterns.
Date: 7/25/14
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Name Date

1. Explain your thinking or use division to answer the following.

a. Is2afactor of 84? b. Is 2 afactor of 83?
c. Is3afactor of 84? d. Is2afactor of 927
e. Is 6 afactor of 84? f. Is4 afactor of 927
g. Is5afactor of 84? h. Is 8 afactor of 927

MM N ‘ Lesson 23: Use division and the associative property to test for factors and ny
coRE"® engage™ ez
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Problem Set

2. Use the associative property to find more factors of 24 and 36.

a. 24=12 x 2 b. 36=___ x 4
S(__x3) x2 S x 3)xa
=___ 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.

observe patterns.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Exit Ticket

Name Date

1. Explain your thinking or use division to answer the following.
a. Is2afactor of 34? b. Is 3 afactor of 34?

c. Is4 afactorof 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.

observe patterns.
Date: 7/25/14
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Name Date

1. Explain your thinking or use division to answer the following.

a. Is2afactorof 727 b. Is 2 afactor of 73?
c. Is3afactorof 727 d. Is2 afactor of 60?
e. Is6afactorof 727 f. s 4 afactor of 607
g. Is5afactor of 72? h. Is 8 a factor of 607?

MM N ‘ Lesson 23: Use division and the associative property to test for factors and ny
QMo engage 3F24
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Homework

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 (3x5)
= 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=10x7 80=10x8 90=10x9

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.

observe patterns.
Date: 7/25/14
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Lesson 24

Objective: Determine whether a whole number is a multiple of another
number.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ 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
=  Foursto40
=  Fivesto 50

=  Sixes to 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.

COMMON Lesson 24: Determine whether a whole number is a multiple of another number.
R M
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24

Test for Factors (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 23’s content.
T: (Project 30, 45, 48, and 56.) On your personal white boards, 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.

S dJ0 490 490 49

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.

24 The Icmﬁh of Hhe unknowon sideis 24 centimetess.

‘J‘W The 4 by 24 rectangle is Z fimes 45 [y and alf a5 wide as The 9 by (L vechnge.
] : e

— [Zem

1b
-1b Etes ¢ qbsq,.
Y Ydm 9 =m i

Note: This Application Problem relates finding factors (Lessons 22 and 23) to multiples a = PRI
(Lesson 24). You might lead students to visualize the columns of 4 or 8 square = @ X 'l? X1
centimeters. When we count by the number of squares in those columns, will we arrive T @ % tZ)
exactly at 96? When we count by the number of squares in one row, 24 or 12, will we

also arrive exactly at 96? (You may choose to use graph paper to demonstrate for those = 4 3y 14

students who would benefit from pictorial representation.)

96

Also, you might show students how the associative property beautifully illustrates
how as the 8 is split in two, the 12 doubles (pictured to the right).

Lesson 24: Determine whether a whole number is a multiple of another number. n
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.)

Stop. What number did you count up
to?

ﬁ; 12., 20, 1§ 3¢
19 57, Lo, L&, 74,
84, 92, /00, lof, 11§,
124, 132, 1%0.,, ,

0, § 16, 24, 32
Yo 44,56, 64, 72
S0, 9, b, 104, 112
120, 128 136, ...

S:  (Responses will vary.)

Good! Tell me some things you
noticed.

S:  We started by saying the 4 times table,
then kept adding on 4. = There was a
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.

(Skip-count with their partners for another minute.)
When we skip-count by a whole number, the numbers that we say are called multiples.
Talk to your partner about what you noticed.

AN B I 4

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 wentO, 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!

Date: 7/25/14
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Problem 2: Determine if one number is a multiple of another number, and list multiples of given numbers.

T:
S:

T:

Allow time for students to divide or use the associative
property.

T:

Lesson 24: Determine whether a whole number is a multiple of another number. n
SgHpon engage™

2014 Common Core, Inc. Some rights reserved. commoncore.org

e dJv 490 490 49 A

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.

329
Is 24 a multiple of 5? 35’9‘(_9—

No, because we can’t skip-count by five to 24. -9

- No, because 24 divided by 5 has a remainder. YA

- No, because 5 is a not a factor of 24. -6
O

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. qL= 12 %8 q, = 24 x
We know 96 is a multiple of 4 from our Application = (7_, % L+> x 8 = @ X %} o
Problem, since 4 times 24 is 96. What did we do to =3 x@ X4
. 5 = 2 ¥ (‘l * 9}

figure that out* I

| used long division. = | used the associative = 3 %32 -
property. = 98 B

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 NOTES ON

Problem. MULTIPLE MEANS

Try that. OF REPRESENTATION:

Students who struggle with the
difference between a factor and a
multiple might benefit from creating a
What did you discover? 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
What is the factor pair of 3? remember the infinite number of

321 multiples of any number. Students can
refer to this visual representation as
they complete the lesson and as they

There was no remainder, so 3 is a factor of 96. That
makes 96 a multiple of 3.

If you count by 32 three times, will you get to 96?

Yes? think about how factors and multiples
Is 96 a multiple of both 3 and 32? are related.
Yes!

. o . # | factors | mulfipls
List the first five multiples of 3. r 12,9 4802k,

i 12, 15.
(Write 3, 6, 9, . 5.) o q | 1,39 |9,18,27,3...
What number did you begin with? 12 | L3 b 12, 24,3, 18. ..
3.
But isn’t 0 a multiple of 3? Should we start with O first?
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NYS COMMON CORE MATHEMATICS CURRICULUM

No. It’s less. = But 0 times 3 is 0, so maybe?

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.

T: Shout out a multiple of 6.
S: 12. 2 30. 2 60. = 24. - 600!
T: Is any multiple of 6 also a multiple of 2 and 3?
T: Let’s use the associative property (and commutative property) to find out.
T. 60=10x6
=10x(2x3)
=(10x2)x3=20x3
Yes, 60 is a multiple of 3. If we count by 3 twenty NOTES ON
times, we get to 60. MULTIPLE MEANS
=(10x3)x2=30x2 OF REPRESENTATION:
Yes, 60 is a multiple of 2. If we count by 2 thirty times, When using the associative property,
we get to 60. you might bring the word to life by
T: Let’s use a letter to represent the number of sixes to asking three StUd?nts ,to stand at the
. .. . . . front of the class in a line. Ask the
see if this is true for all sixes. (Write the following . . ) )
h i the board.) person in the middle to associate with
three equations on : the person on the right. Ask them to
nx6=nx(2x3) associate with the person on their left.
nx6=(nx2)x3 Ask those on the ends to associate.
nx6=(nx3)x2 = What changed? (The associations.)
T: Discuss with your partner why these equations are Next, give each person an identity,as @
true. You might try plugging in 4 or 5 as the number of IRIEey PBTELDE) 2 Sl (Il
o 8 Y PIugging Have the factor of 2 first associate with
sixes, n, to help you understand. the 9 and then with the five. Then,
S: Wow! These equations are true. It’s just that it takes have the 9 and 5 associate.
twice as many threes to get to the multiple as sixes. = Which is easiest: 18 times 5, 9 times
- Yeah, it’s double the number of multiples of six, 10, or 45 times 2?
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.
T: So, maybe the multiples of a number are also the multiples of its factors.

If there is time, you might repeat the process with the multiples of 8 being multiples of both 2 and 4. The
students might approach the generalization that the multiples of a given number include the multiples of the
number’s factors.

Lesson 24: Determine whether a whole number is a multiple of another number.
Date: 7/25/14
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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 whether 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 students in a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  What strategy did you use in Problem 27?

= 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?

= |n 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:
Date: 7/25/14
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Lesson 24

name __Jack. Date

1. For each of the following, time yourself for 1 minute. See how many multipies you can write.

3. Write the multiples of 5 starting from 100,

100, 105, 110,118, 120, 125,120, 135, 140 (45, (50, 155, 160,
165,170, 175,130, 185,190, 135, 200, 205, 20
b. Write the multiples of 4 starting from 20,
20, 14, 2%, 32, 3G, 4o, 44, 4%, 52,56, 60,64, 68,72,
76 90,94 ,%%,92,96, 100,104 ,10%,112 116, 120

c. Write the multiples of 6 starting from 36

26,42, 4%, 54,60, 66, 72,7%, 34 , 90,96, 102, \cK, 1Y,
20, 126, 132, 133, 144 150,156,162, 163,174,180

List the numbers that have 24 as a multiple.

1,2,3,4,6,%,12,24

Use mental math, division, or the associative property to solve. {Use scratch paper if you like.)

a. Is 12 amultiple of 47 \5,5 s 4 a factor of 12? %@57

b. Is42amultipleof8?_f\O  IsBafactorofd2? NO

¢ is84amutipleof6? Y& Is6afactor of 847 yes

4. Can a prime number be a muitiple of any other number except itseif? Explain why or why not.
E)e.s. Q grime AumtEr TS also o Mulhiple of 4.
O prme Ausoer Mas o Can%crs-) sel€and L.

ny
comw engage 3533
(e

5. Follow the directions below.

&)

SRR

=
<

i

91 |92 Fo3 94195w_;‘95- 97 | /98| 99
" A A 5

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?
a,4%, 8,0

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?

The sum of Hhe digits is also a mukhple of 3-

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?

b5 and. O

d. Draw an x over the multiples of 10. What digit do all multiples of 10 have in common?

They all have a zero in +he opes place. -

COMMON | teson23:  Octermine hether  whole nambar 2 il of ancther nmber n
Il &Sk | owe: sis engage™  ss
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=  Are the following true?
= 3ijsafactor of 12.
= 12 isa multiple of 3.
= 12 is divisible by 3.

Exit Ticket (3 minutes)

Lesson 24

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. You may read the questions aloud to the students.

Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Problem Set

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 42°?
c. Is84 amultiple of 6? 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.

Date: 7/25/14
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5. Follow the directions below.

Lesson 24 Problem Set

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. 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?

COMMON
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Exit Ticket

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, ) ) ) ) )

a. List the numbers that have 18 as a multiple.

b. What are the factors of 18?

c. Areyour two lists the same? Why or why not?

Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Homework

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. Is12 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 6? 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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NYS COMMON CORE MATHEMATICS CURRICULUM

5. Follow the directions below.

Lesson 24 Homework

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

1007

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?

COMMON
CORE’
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Lesson 25

Lesson 25

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)

[l Student Debrief (18 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Test for Factors 4.0A.5
= Multiples Are Infinite 4.NBT.1
= List Multiples and Factors 4.0A.4

Test for Factors (5 minutes)

Materials: (S) Personal white board

(5 minutes)
(5 minutes)

(2 minutes)

Note: This fluency activity reviews Lesson 23’s content.

T: (Project 40, 64, 54, and 42.) On your personal white boards, write the number that has 10 as a

factor.
(Write 40.)

(Write 54 and 42.)

(Write 40 and 64.)

e R B e I

Lesson 25:

COMMON
CORE’
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Use division to prove both 4 and 2 are factors of 40.
Write the numbers that have 6 as a factor.

Write the numbers that have 8 as a factor.

Explore properties of prime and composite numbers to 100 by using
multiples.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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....)

T: 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 Debrief) (S) Problem Set, orange crayons, red crayons

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.

multiples.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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:

- 49

w

A I A 4

Je dJv 490 A

After you marked off multiples of 7, what was the next number that you circled?
11.

Were there any multiples of 11 that hadn’t been crossed out already?

No.

What about 13? Are there any multiples of 13 that still need to be crossed off?
No, they’re already crossed off from before.

| wonder 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.

11, 22, 33, 44, 55, ...99.
Ninety-nine is how many elevens?
9 elevens.

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?

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.

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?

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.

Take a moment to figure out how many multiples of 13 are within 100.
(Might count by 13 or multiply.)

How many multiples of 13 are less than 1007?

7!

7 times 13 is...?

91.

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 of multiples of 17?

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 upto 5 x 17.

multiples.

Lesson 25: Explore properties of prime and composite numbers to 100 by using n
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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
guestions with questions to keep students thinking and analyzing.

Regroup, as the class completes page 2, to share responses to the 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.

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.

You may choose to use any combination of the questions
below to lead the discussion.

= Which numbers are circled? Which numbers are
crossed out?

= We started this Problem Set by coloring number
1 red and beginning our work with the multiples
of 2. Why didn’t we cross out the multiples of 1?

= Are any prime numbers even? Are all odd
numbers prime?

=  We crossed off multiples of 2, 3, 5, and 7. Why
didn’t we have to cross off multiples of 4 or 6?

= How did you know some of the larger
numbers, like 53 and 79, were prime?

Lesson 25:
multiples.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Problem Set , 7]
Name m Date
1. Follow the directions.
Shade the number 1 red.
a. Circle the first un-marked number.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 25

=  How can we find the prime numbers between 1 and 200?

=  The process of crossing out multiples to find
primes is called the sieve of Eratosthenes.
Eratosthenes was an ancient Greek
mathematician. Why do you think this is called
a sieve (show a sieve to the students)?

2.

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
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

s
[

a. Listthe clrcled numbers.

L W — [ 21 ey

Lesson 25 Problem Set

235,7,11,1> n\9,2329,3\37,4),43,47,53 89, €|, 67 71,73,
b. Why weren't the circled numbers crossed off along the way? il 2

“The Cieded fusbers were. noh crossed off o 'W\QU%
Mam a0k muinges of 0»1\& other Rumboess
\oesides | Gnd Yremselves.
. Except for the number 1, what is similar about all of the numbers that were crossed off?

“The. crossed off AuMoers axe all Compomive numbers |

d. What Is similar about all of the numbers that were circled?
The ciccled aumboess are aw peime Qumoers,

COMMON | tesens: ny
CORE - e engage 3548

multiples.
Date: 7/25/14

COMMON Lesson 25: Explore properties of prime and composite numbers to 100 by using

2014 Common Core, Inc. Some rights reserved. commoncore.org (cc) BY-NC-SA

engage"’

This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.F.42


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

NYS COMMON CORE MATHEMATICS CURRICULUM

Name

1. Follow the directions.

Shade the number 1 red.

. Circle the first unmarked number.

Lesson 25 Problem Set

Date

. Repeat Steps (a) and (b) until every number is either circled or crossed off.

a

b. Cross off every multiple of that number except the one you circled. If it's already crossed off, skip it.
c

d

. Shade every crossed out number in orange.

COMMON
CORE’

© 2014 Common Core, Inc. Some rights rese

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
31 132 |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
71172 73 74 |75 76 |77 |78 |79 | 80
81 | 82 |83 | 8 |8 |8 | 8 |8 |8 | 90
91 | 92 |93 | 94 | 95 |96 | 97 | 98 | 99 | 100

:s:n 25: E“E&j‘r’lfjg-mperﬁes of prime and composite numbers to 100 by using engage ny

rved. commoncore.

.org

rk is licensed under
ive Commons Attribut

() BY-NC-5A E‘:atwo s fiee

a

ion-NonCommercial-ShareAlike 3.0 Unported License.

3.F.43



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Problem Set

a. List the circled numbers.

b. Why were the circled numbers not crossed off along the way?

o

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?

multiples.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 25 Exit Ticket

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
COMMON Lesson 25: Explc.>re properties of prime and composite numbers to 100 by using ny
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NYS COMMON CORE MATHEMATICS CURRICULUM 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:

Lesson 25: Explore properties of prime and composite numbers to 100 by using
CQMMON engage"’  sre
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Homework

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?

multiples.
Date: 7/25/14
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New York State Common Core

4’ Mathematics Curriculum

Topic G

GRADE 4 ¢ MODULE 3

Division of Thousands, Hundreds,
Tens, and Ones

4.0A.3, 4.NBT.6, 4.NBT.1

Focus Standard:

Instructional Days:

Coherence -Links from:

-Links to:

4.0A3

4.NBT.6

8

G3-M1
G3-M3
G5-M2

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.

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.

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 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.

[2. ones = 4= Denes
PRk S

|2 hundreds = 4= 2 hondreds
|200 =4 = 200

[24ens = Y= Sdens
(2ot %= 30D

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). zn

numbers.

hundreds |  dens [ ones

N
O™

ham am oo o —.__6_
ssesco o }%%ﬁﬁs:lbl ‘8
Take note how patterning develops with these larger i :. el ° —1_8
. 03
ve :. oo 0 |go %
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 Towards 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

Lesson 26
Objective: Divide multiples of 10, 100, and 1,000 by single-digit numbers.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

[ 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.

MM N Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit numbers. ny
CORE™O €ngage
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NYS COMMON CORE MATHEMATICS CURRICULUM 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
= Foursto40
= Sixes to 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.

A e B A

v

(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.

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

x 30 ¢ x 5000
BHG = x(3x10) o LH)O: qnéx{oo) :gx@x!o@ 1D 000
2 (8&5):( 10 z (gxl.f)xloo = é)(S)KIODO 3,7.00 'Th( (()F\CE( SkOP
= ZL{-)({D = %) x /00 = 40 x100D + 740 MAAQ ‘B,U!‘*O lOUNCC.S
= 240 = 3,200 = Upoo0 ‘B:HD of coffee drinksi
i one week.

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 LB Lalaedis
(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
tens ones __+ens ones
i + +3. ] s
Display9+3and 90+ 3 SN
T: Let’s draw place value disks to represent e

these expressions. Solve. Compare your oot

L AN ]
models to your partner’s. e ees
T: Give me a number sentence for each in unit
form. q ones + 3= Sones q 4ens 3= 3tens
S: 9ones+3=3o0nes. 9tens + 3 =3 tens.
Display 900 + 3 and 9,000 =+ 3.
T: Tell your partner how you might model
these two expressions. hondreds | dens | enes thovsards | hunde | tens | ones
S:  It'sjust like we did for the last problems. We  sese poboe
represented 9 disks and divided them into 3 —
groups. Our disks will be in the hundreds or wes o0
in the thousands. We won’t have a eee oo
remainder because 3 is a factor of 9. e soe
Qhondreds + 3= BhonddS | q pyynds 3= 3 thoosands
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

T: Model these expressions, using place value disks, with your partner.
S:  (Draw disks and divide.)
T: What do you notice?
S:  All 9 disks were split into 3 groups of 3, but they are groups of different units.
T: Write these number sentences in unit form. Turn and talk with your partner about what you notice.
S:  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 \,\M&A@\ Yens \ ones
500 + 5 aEET |
350+ 5 .
3,000+ 5 .
Display 500 + 5.

T: Onyour personal white board, rewrite the expression
500 + 5 in unit form.

S:  (Write 5 hundreds + 5.) 500+5 = 5 hundreds = 5
: Why don’t you need a pencil and paper to solve this =\ hundrcd
problem? = |00

S:  Because 5 divided by 5 is 1, and the unit is hundreds.
The answer is 1 hundred. - Five of anything divided by
5is1. = Yeah, 5 bananas divided by 5 is 1 banana.

Display 350 + 5.

5=5=|
T ke thisfoct
so T can use it o heb
me solve ';’:'\" lavger
T: 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.

S:  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.

-eoe frve¢¥
T: Let’s use 35 tens. Say the number sentence you will use to \\\” £3444
solve in unit form. A
fFeer
S: 35tens+5=7tens. fhbd
sl bLE
T: What is the quotient of 350 divided by 5? soees
S: 70. e @ 20
T: Let’s model this on the place value chart just to be sure you st
really understand. Draw 3 hundreds and 5 tens and change eeet”
the hundreds into smaller units. e

Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit numbers. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:

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.

Display 3,000 + 5.

T:
T:

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 5 is 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?

Lesson 26

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Support English language learners and
others as they transcribe number form

tou

nit form. If helpful, guide students

to whisper-say the number before

writ

ing. Depending on your students’

proficiency, provide the spelling of
hundreds and thousands.

Help students understand how to
determine the appropriate unit form.

Say,
first

“If the divisor is greater than the
digit, try a smaller unit form.”

Give multiple examples.

Yrouzands [hundceds | Fens [ ones

e8> |ftvre
\.\) -y'.frfr’r

[ 4

113ty
f/ﬁ(/
ifedé
T N e

Give the 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 HH
Hotel down the street. How many rooms are there in

the Travelers Hotel?

T: Let’s read this problem together. Draw a

tape diagram to model this problem. When TH
ol
R

480

N

40l = 4§ tens b
= § fens

you have drawn and labeled your diagram,
compare it with your partner’s.

How can we determine the value of 1 unit?

= §0

There are §0 reows in i
’rmvdtfﬁ *’*D{’d
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

(Point to the unit representing the number of rooms at
the Travelers Hotel.)

o NOTES ON
— S:  We need to divide 480 by 6. MULTIPLE MEANS
Yes, 480 divided by 6 units will give us the value of 1 OF ENGAGEMENT:
unit. What strategy can you use to solve? Instead of moving forward into the last
S: We can rename 4 hundreds 8 tens as 48 tens. word problem of the Problem Set, offer
T: Okay, how does that help? students working below grade level
S: 48 divided by 6 is 8, so 48 tens divided by 6 is 8 tens. IS @R IS d‘“.efm'”.e
whether or not decomposition is
T: One unitis equal to? necessary. Have students model, on a
S One unit equals 80. place value chart, the suggested
X sequence found at the end of Problem
T: So, how many rooms are there in the Travelers Hotel? 2. Have them do the division using th
. g the
— S:  There are 80 rooms. models. Finally, have them state the
full number sentence using the correct
Problem Set (10 minutes) unit language.

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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

specifying which problems they work on first. Some Ok =
problems do not specify a method for solving. Students L. Orawplscevals dekstoapresenthe louinggroblars. Rewrte st o an s,
should solve these problems using the RDW approach used . :*1-% 000 OO
for Application Problems.

b 60+2=_20

et S e ©GE®

Student Debrief (13 minutes) P - By GG 668

d. mu-m“. 3 4 @@@

Lesson Objective: Divide multiples of 10, 100, and 1,000
2. Draw place value disks to representeach problem. Rewrite each in unit form and solve

by single-digit numbers. Cwomesed
Doness3e_ Y o OOOO OCOOO COOO
The Student Debrief is intended to invite reflection and

active processing of the total lesson experience.

. ’”""ﬁs +3=__4 Yeon SE SN
Invite students to review their solutions for the Problem ceee
Set. They should check work by comparing answers with a ——
partner before going over answers as a class. Look for 12 huodeeds 3.4 hundceds
misconceptions or misunderstandings that can be Ceee cee® Eee®
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson. B m engage™ sex

You may choose to use any combination of the questions
below 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(b) and 2(c) to divide?
=  How are Problems 3(a) and 3(e) alike? How are they different?
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Lesson 26

= 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) i

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. You may read the questions aloud to .
the students.

S.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

3. Solve for the quotient. Rewrite each in unit form.

a. 800+2=400 b. 600+2 c. 800+4 d. 900+3
Bhundreds+2= | G ndteds 22 (] Wudreds =Y « | Q hundreds34
A ncrads 3 hundeeds 2hundceds | B hundreds
e 300+6 f 240+4 g 450+5 h. 200+5
- oS tens [Rl¥eNSFY = [UStensT 5z |20 Yens 5=
tens + 6 tens (p m q h\ﬁ H,"C\'G
L 3600+4 J 2400+4 k240043 L 4000+5
6hundreds +4= | 24 hunde@s =g = | 2 hundeeds +37 Yo undradsH5 &
hundreds C hundeeds | B hundeeds 8 hundcgds
Rtis between 4 trucks. ny
are In each truck? 2460
28 hundeeds = 9 = 7 huededs i

There ase 7O Vi\oafm oF Sand Th eath druck. ETJ—‘—*—

Ivy has 5 times

354ens+ 5= 7 dens -
Odcton hos 7O Shdcecs | St

$1,600 worth of ice. which

Adrian has. vy has does Adrian have?

Friday. How

16 hundeeds 4 = 4 hundeeds
_m The e cream Shand collecked 3400 on Geiday.
mu\.fﬂ: Sl

Fn )

COMMON | temon2sc
CORE Dute

© 30 o o . e e et [[3) 71775 Rierdemy b
iy

Divide muftipies of 10, 100, and 1,000 by s ng et numbers.
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ot hesCemerca Paceise 10 rscad Liasn,
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

Name Date

1. Draw place value disks to represent the following problems. Rewrite each in unit form and solve.

e — OO OO

6ones+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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

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 =

36 hundreds + 4 =
hundreds

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=

4. Some sand weighs 2,800 kilograms. It is divided equally among 4 trucks. How many kilograms of sand are
in each truck?

5. Ivy 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?

Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit numbers. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Exit Ticket

Name Date

1. Solve for the quotient. Rewrite each in unit form.

a. 600 +3=200 b. 1,200+ 6= c. 2,100+7= d. 3,200+8 =

6 hundreds + 3 =
__hundreds

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?

Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit numbers. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Homework

Name Date

1. Draw place value disks to represent the following problems. Rewrite each in unit form and solve.

e cofoeJoe

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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Homework

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 five 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?

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?

Lesson 26: Divide multiples of 10, 100, and 1,000 by single-digit numbers. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Template

ones

tens

hundreds

thousands

thousands place value chart for dividing
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

Lesson 27

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)

I 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 the students’
understanding of place value’s role in the long division algorithm.

T: (Display 6 +2.) On your personal white boards, 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. @@@@@@ 3

S: 6ones+2=3ones. @@@

Repeat the process using the following possible sequence: 60 + 2; 600 + 2; 6,000 + 2; 80 + 2; 1,200 + 3, and
1,200 + 4.

COMMON Lesson 27: Represent and solve division problems with up to a three-digit dividend ny
v numerically and with place value disks requiring decomposing a 3.G.16
CORE remainder in the hundreds place. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

/__57\_* Yens ones
Q

s 11§ o

2O,
“ e o0 s
remainder

|

ooee 1.4 Each friend will receive
oo 00 4 shickers, Emma will
®0 00 ceturn | shicker toher
(,olkahov‘\-

Note: This Application Problem reviews the work with two-digit dividends in 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.

Dlspfy 453 . E: dth R 423 he pl hondnds| tens =
: t's find the quotient. Represent on the place
vzlue chart. T(lll your partrF:er how many grouFF))s _H-'ct—:*m -
below will be needed. . veve |o A";’;fs"‘i =4
S:  (Draw disks on chart.) Three groups. I onc
T: Four hundreds divided by 3. Distribute your disks and ’ R I
cross off what you’ve used. What is the quotient? . eese e
S: 1 hundred with a remainder of 1 hundred.
T: Tell me how to decompose the remaining 1 hundred. 423=3=14l
S:  Change 1 hundred for 10 tens.
T: Let’sdecompose 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.
EOIA{IMON esson e Ridhyj:vgth}d plﬁbé”k" recuring decomposing s engage Ny ;3617
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:

12 tens divided by 3. What is the quotient? Distribute
your disks and cross off what you’ve used.

4 tens. = 4 tens distributed to each group with no
remainder.

Does that mean we are finished?
No, we still have to divide the ones.

Do that now. Distribute and cross off your disks.
3 ones divided by 3. What is the quotient?

1 one.
Is there any more dividing we need to do?

No. We have distributed all of the units from the
whole.

Great! So, what is the quotient of 423 divided by 3?
Say the whole number sentence.

423 divided by 3 equals 141.

Problem 2

Display 783 + 3.

T:

S:

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.

We divide 7 hundreds by 3.

Do that on your chart. 7 hundreds divided by 3. What
is the quotient?

2 hundreds, with 1 hundred remaining.

(Record 2 hundreds. Point to the place value chart.)
In your place value chart, you recorded 2 hundreds
three times. Say a multiplication sentence that tells
that.

2 hundreds times 3 equals 6 hundreds.

As students say the multiplication equation, refer to the
algorithm, point to the 2 hundreds and the divisor, and finally,
record 6 hundreds.

T:

S:

COMMON
CORE’

2014 Common Core, Inc. Some rights reserved. commoncore.org

Lesson 27

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Provide learners with learning and

cognitive disabilities internal scaffolds

to aid their memory and organization
as they draw and distribute many place
value disks. Guide students to refer
back to the original expression

frequently, e.g., 423 + 3, whisper-count
as they distribute, write down any
numbers they may forget, and use self-
talk, such as, “Now I'll distribute 12

tens.”
hundreds | dens | ones
::000 :::oo o0 3]‘_—775‘?;
hundreds | tens ones 2
:—é—.—o—o- : : : oo o000 3"-;7’8"5

(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.

7 hundreds minus 6 hundreds equals 1 hundred.

remainder in the hundreds place.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.

-b
T: (Point to the place value chart.) How many tens 8
remain to be divided? L]
S: 8tens. ve
(Record an 8 next to the 1 hundred remainder.) 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, ’—:%’—5
point to the 18 tens and the divisor, and then record 6 tens in 3_ L
the quotient. Likewise, distribute the 18 tens in the place value —lg
chart.
[8
T: (Point to the place value chart.) You recorded 6 tens,
three times. Say a multiplication sentence that tells
that.
S: 6 tenstimes 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. hundreds | tens | 3 ‘.’“:5 26
Say a subtraction sentence for that. -o-e 3}735
A 009 = (o
S: 18 tens minus 18 tens equals 0 tens. Y ete —\8
LR J oo 0 00
As students say the subtraction equation, refer to the algorithm, = :. & i -18
record a subtraction line and symbol, and 0 tens. e . 03
o9 oo 0
T:  What s left to distribute? 4
S: Theones.
T: (Point to the place value chart.) How many ones
remain to be divided?
hundreds |  dens [ ones 25
S: 3 ones. 40000 | 00000000
. oo 31783
(Record a 3 next to the 0 in the tens column.) Say a +o—0s s sils
009
division sentence for how we should distribute 3 ones. = S Y _\8
S: 3 ones divided by 3 equals 1 one. o :. o =18
o . 03
:. oo 0 |o 3
Lesson 27: Represent and solve division problems with up to a three-digit dividend
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

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 1 one,
three times. Say a multiplication sentence that

describes that. handreds | tens ones 261
S: 1 one times 3 equals 3 ones. .o 31233
As students say the multiplication equation, refer to the o= T }an:ga& 5 18
algorithm, point to 1 one, then the divisor, and finally, record . briane: -8
L X ] poo 0O ° —_—
3 ones. . 03
ve o000 0o | - 3
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.

hundeds | Yens | oes \3L \2Z.
e | -3 5406
° ec0oe (X ‘W‘é'e“’g\%i_ i4
oo 20065 24
L :::o. EY O{\O
o P - G
Faies - o 5
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

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 assighment by specifying which OF ENGAGEMENT:
problems they work on first. Some problems do not specify a Challenge students working above
method for solving. Students should solve these problems using grade level and others to approximate
the RDW approach used for Application Problems. estimates before they solve in order to

check the reasonableness of their
answers.

Student Debrief (10 minutes)

Lesson Objective: Represent and solve division problems
with up to a three-digit dividend numerically and with Lesson 27 Problem Set
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 Vs

lesson.

You may choose to use any combination of the questions — T :

below 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?

. . . . e L LT em——— et
Try making a connection to fractions by using I8 s engage™ e
. P R, o

words like half.

e 0k o
1. Divide. Use place value disks to model each problem.
b 34442 \sdeuds| dens | ores
ddqé
I fads, |Frve
£79%% | husdeed
. ROl 374“5 -172
Ty A ones
.

Srdced
S = \62
1qgves

c 48343

ey

= 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.

= Imagine 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?

COMMON Lesson 27:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

=  |n Problem 2(c), you had to decompose 2
hundreds into 20 tens. What did you find taseca 27 Problem sat
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 "’E
that process? When is it more efficient to just -_1'5%5_
imagine the disks and do the long division? 2
= What changed when we moved from dividing
two-digit wholes to three-digit wholes? Would " ;—2:
the same process we’re using for three-digit Zh~
wholes work for four-digit wholes? Five digits? -
Six digits? A million digits? —&
=  How did the Application Problem connect to
today’s lesson? " EJ‘;%
Exit Ticket (3 minutes) '7%5
e |
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 comon | ="
presented in the lesson today and plan more effectively e e engage™ e
for future lessons. You may read the questions aloud to
the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Sprint

A # Correct
Circle the prime number.
1 4 3 23 40 41 42
2 6 24 42 43 44
3 8 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

remainder in the hundreds place.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Sprint

B Improvement # Correct
Circle the prime number.

1 4 5 23 42 41 40
2 6 24 44 43 42
3 8 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

remainder in the hundreds place.
Date: 7/24/14
his work is lice a
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 27 Problem Set

Date

1. Divide. Use place value disks to model each problem.

a.

324 +2

b. 344+2

C.

483 +3

d. 549+3

COMMON
CORE’

2014 Common Core, Inc. Some rights reserved. commoncore.org
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

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 dividend
COMMON numerically and with place value disks requiring decomposing a en a e ny 3.G.26
R remainder in the hundreds place. g g E—
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Exit Ticket

Name Date

Divide. Use place value disks to model each problem. Then, solve using the algorithm.

1. 423+3
Disks Algorithm
2. 564+4
Disks Algorithm

COMMON Lesson 27: Represent and solve division problems with up to a three-digit dividend ny

v numerically and with place value disks requiring decomposing a 3.G.27

CORE remainder in the hundreds place. engage =
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 27 Homework

Date

1. Divide. Use place value disks to model each problem.

a.

346+ 2

b. 528+2

C.

516 +3

d. 729+3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Homework

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 dividend
COMMON numerically and with place value disks requiring decomposing a en a e ny 3.G.29
R remainder in the hundreds place. g g E—
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

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)

[ 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 ' f—_L'T =
Note: This fluency activity reviews Lesson 4. '°E v *
T: (Project area model of 3 tens x 1. " N
Beneath it, write 3 tens x 1.) Say the Ll e | 3 o
number sentence in unit form. |
S: 3tensx1=3tens. & 0 o
(Write 3 tens x 1 = 3 tens.) Write the L
number sentence in standard form. 3 et x 12 3hens 3hens x | hen s Bhundredg 3 hens x Lieng = b hundreds
S: (Write 30 x 1= 30.) 20 %1 =3p 0% I =360 20 x .0 =boo
(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 1ten.) 3 tens x 1ten =3 hundreds.
: (Write 3 tens x 1 ten = 3 hundreds.) Write the number sentence in standard form.
S:  (Write 30 x 10 = 300.)
ny

COMMON Lesson 28: Represent and solve three-digit dividend division with divisors of 2, 3,

4, and 5 numerically. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

w 4w

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.)

Beneath 3 tens x 2 tens = 6 hundreds, write 30 x 20 = 600.

Continue with the following possible sequence: 3 tens x 3 tens, 3 tens x 5 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.

S:

Continue using the following possible sequence: 15 tens + 5, 12 hundreds + 3, 28 hundreds + 4, 21 tens + 3,

i A A B I

8+2=4 80+2=40 800 +2 =400 8,000 + 2 =4,000

(Write 8 +2=___.) Say the division sentence in unit form.
8 ones + 2 =4 ones.

(Write 8 + 2 = 4. To the right, write 80 + 2 =___.) Say the division sentence in unit form.

8tens +2=4tens.

(Write 80 + 2 = 40. To the right, write 800+ 2 = ) Say the division sentence in unit form.

8 hundreds + 2 = 4 hundreds.

(Write 800 + 2 = 400. To the right, write 8,000 + 2 =___.) Say the division sentence in unit form.

8 thousands + 2 = 4 thousands.
(Write 8,000 + 2 = 4,000.)

(Write 6 tens + 2 = .) On your personal white boards, write the division sentence in standard
form.

(Write 60 +2 =30.)

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.

MM N Lesson 28: Represent and solve three-digit dividend division with divisors of 2, 3, ny
CORE™O €ngage

2014 Common Core, Inc. Some rights reserved. commoncore.org

Sixes to 60
Sevens to 70
Eights to 80
Nines to 90

4, and 5 numerically.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.

handveds|  ens \ ones 423
Christie boua\ﬂ' o bag of chercits g4 2%—%
UUeigh'mg 24l 3“"'"5‘ She shared ‘6:
half of the cherries with her \ J 4
nciahbor, How many 5mms of :g

?
ishie have ww ! T~ —
Chutaing ¢ Christie has 423 grams
of cheyries,

cherries does

Note: This Application Problem connects to Lesson 27’s halving discussion in the 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 problem 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.

4, and 5 numerically.

MM N Lesson 28: Represent and solve three-digit dividend division with divisors of 2, 3, ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

w40 4v

Correct. 2 hundreds is the same as how many tens?
20 tens.

20 tens plus 9 tens is 29 tens. Divide 29 tens by 4.
What is the quotient?

7 tens.

Where do we record 7 tens?
Above the 9.

Why?

Because the 9 is in the tens place. It represents the
number of tens.

Record 7 tens. When we distribute 29 tens into 4

Lesson 28

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

This vignette supports students step by
step when using it in combination with
Lesson 27. You may enhance the
experience for learners who have
limited executive functioning by
guiding students to set appropriate
individual goals. Goals may include
effort, efficiency, timing, organization,
and persistence. In addition, you may

. djust th bers to chall
groups, there are 7 tens in each group. Say the LB LSO I RS

multiplication sentence that tells how many of the tens
were distributed.

students working above grade level or
offer alternatives such as developing a
game to practice the skill.

S: 7 tenstimes 4 equals 28 tens.

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.

\ Yens ones 7 T4 T4 Rl
—a‘“.s‘"ids Jeies |£ised 14[29 4297 = 4[797 =» 4[797
Q Ve | 75 23 -28 -28
hihe 7 |7 |7
et b 12
B— |
e TR 2 —
}....... T 5% 7a7 Re)
T
T: What is the quotient and the remainder?
S:  The quotient is 74 and the remainder is 1.
T: How can we use multiplication and addition to check if our quotient is correct?
S: We can multiply 74 by 4, and then add the remainder 1. If we get 297, then we are correct.
T: Check your quotient using multiplication.
T: What was the new complexity for this division problem?
S:  We didn’t have enough hundreds to divide so we decomposed them as tens and divided by tens
first.
COMMON Lesson 28: Represent and §0Ive three-digit dividend division with divisors of 2, 3, n
e T e engage™ sz
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 2

Lesson 28

265
How many weeks are there in one year? g
‘ 5
T: What do we need to know in order to solve this problem? \7 ikt J
S:  The number of days in one year.
T: How many days are in one year? hundceds | dens \ oces
S: 365. > Sometimes 366. O%: TS G
T: Good! Let’s use 365 days. What other information is e
necessary? __,__.._——-—l—ﬂ"”——m
S:  There are 7 days in a week. e oo .
T: Okay, use a tape diagram to represent this problem. cioes \" "B
Show your partner how you set up your tape diagram. PR \_:
Solve and then check your work. ' “eees

Allow students time to work independently. Circulate

-----

and offer assistance as necessary.

5 has a vdue of
Siens , 5o ™ To Paced

Soove Mhe Yens Caumn .

T: Did you find that 365 could be divided by 7 evenly?

S:  No, there was a remainder of 1.

T: In this problem, what does the remainder mean?

S: It means that there is one extra day. oooo

T: Talk to your partner. How did you know it was an extra day? 57

S:  Our whole, or total, represented the number of days in a year, -—7 r— ,f" K
365, so our remainder is days. = 365 minus 52 groups of 7 ! 5(’-’ >
leaves 1 day remaining. = 1 one is one day. 365 ones, or days, _1_3_3_5___
is one year. ; -2
So, what would be a good sentence to write? 7

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
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.

COMMON Lesson 28: Represent and solve three-digit dividend division with divisors of 2, 3,
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

Student Debrief (9 minutes)

1. Divide. Check your work by multiplying. Draw disks on a place value chart as needed.

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

. a 57’): b. 86143
numerically. z_ﬁ,i% 2 :"ﬂ'f;-f‘“-‘*‘“
¥ ~
The Student Debrief is intended to invite reflection and _‘\lcq_ prhae ke
. . : ) |
active processing of the total lesson experience. el -

Invite students to review their solutions for the Problem

Set. They should check work by comparing answers with a et * "‘"3,3‘7;% S
partner before going over answers as a class. Look for 2 84 v
misconceptions or misunderstandings that can be ——ag_
addressed in the Debrief. Guide studentsina °
conversation to debrief the Problem Set and process the
& s 20 L g® 8%
lesson. 5/59)  R=)
B ne -3721 :gﬁ‘ \ 390
. . . L - |\
You may choose to use any combination of the questions 4 E?ﬂz' % 27 x i} o1
. . 3 _ > 590 =V
below to lead the discussion. j?-T 2:21\_8 I
= Look at all of the problems with 4 as a divisor.
They all have a remainder of 1, 2, or 3. If you I SQWMON |mn s s e
were dividing by 4 and came up with a remainder o ey L
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 Loskori 28 s
different whole amounts? Let’s draw a tape
diagram for each to show how that could be true. “ e =k "’”rﬂ.L@‘*
e2
*  Problems 1(c) and 1(d) have the same whole. WE *?_3-_ 5;%;_ rq;'g_ J;j‘_
. L - 2=
Which quotient is larger? Why? _°% LB 2mv S
ey

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

Loenss [(9en \63 Gig [+ s
T Guis) s | 2B a8l

Exit Ticket (3 minutes) =4 784 + 3
R g e
. . Q®=1¢9 — ”
After the Student Debrief, instruct students to complete —_322_ R=2 = %ff
the Exit Ticket. A review of their work will help you assess S
the students’ understanding of the concepts that were T e e st e s s s v
presented in the lesson today and plan more effectively s e :

. 4581 Eo0n oF e BhereS recexwed 145 \de
for future lessons. You may read the questions aloud to L s Tresuos | borie cesnaiing.
the students. -

2|
—20
1
| COMMON | tmna . ny
CORE e Aomd S iy engage 3.6.36
B e T—— 2 ey SR
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 28 Problem Set

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 d. 354+3
e. 873+4 f. 591+5
COMMON Lesson 28: Represent and §0Ive three-digit dividend division with divisors of 2, 3, ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Problem Set

g. 275:3 h. 459:5

i. 678+4 j. 955+4

2. Zach filled 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?

4, and 5 numerically.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Exit Ticket

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?

4, and 5 numerically.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 28 Homework

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 d. 492+4
e. 539+3 f. 862+5

COMMON
CORE’

2014 Common Core, Inc. Some rights reserved. commoncore.org

Lesson 28:

Date:

Represent and solve three-digit dividend division with divisors of 2, 3,

4, and 5 numerically.
7/24/14

engage"’

This work is licensed under a
G ; ibuti ; i ;
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.G.39


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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Homework

g. 498:3 h. 783:5

i. 621+4 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?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

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

Bl Fluency Practice (12 minutes)
[ Application Problem (5 minutes)

Concept Development (33 minutes)
B 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.

v

e A e U

(Write 2 x4 = __.) Say the multiplication sentence in unit form.
2 ones x 4 = 8 ones.

Write the equation in standard form.

(Write2 x4 =8.)

(Write 20 x 4 = __.) Say the multiplication sentence in unit form.
2 tens x4 = 8 tens.

Write the equation in standard form.

(Write 20 x 4 = 80.)

(Write 2 tens x 4 tens = _.) Say the multiplication sentence in unit form.
2 tens x 4 tens = 8 hundreds.

Write the equation in standard form.

(Write 20 x 40 = 800.)

Continue with the following possible sequence: 3 x 3,30 x 3, 30 x 30, 30 x 40, 5 x 3, 50 x 3, 50 x 30, 50 x 50,
5x 8,50 x 8, and 50 x 80.

MM N Lesson 29: Represent numerically four-digit dividend division with divisors ny
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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 N ) o

5 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
efficient (for them) to solve 225 divided

5 Rl
225 4 725 A4
/—’b‘ ~7.D

b b j N Janet can wake Sl pillows from

remainder within the context of a word problem so that those
skills may be applied to today’s work with four-digit dividends.

= | voll of vibbon and she will have
] \.‘Fon* of ribbm ,C# ovt (. '

of 2, 3, 4, and 5, decomposing a remainder up to three times.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

Concept Development (33 minutes)

Materials: (S) Personal white board

Problem 1: Divide using the standard algorithm and multiply to
check the answer.

In order to sustain the interest of some
learners, it may be meaningful to
T: (Write 4,325 + 3.) Write 4,325 + 3 on your personal couple the long division with pre-made
white boards. modeling with place value disks or real
objects that can be referred to
Divide 4 thousands by 3. What is the quotient? throughout the vignette. Give students
S: 1 thousand. graph paper to ease the recording of

L. . bers in their pl | | .
Record 1 thousand. Say the multiplication sentence numBeErs in their place value columns

that tells how many of the thousands we distributed.
S: 1 thousand times three equals 3 thousands.

As students are reciting the multiplication sentence, point

to the thousand, then to the divisor, and then record the 3 | ,LH [ R2 | 4t 4273
in the thousands column. Be sure students are also H3 2_6 ! :
recording. 5 ) ¥ 3 e 2
-3 At R g
T: We began with 4 thousands and distributed 3 of e 4,323 4}3 25
them. How many thousands remain? What is the 13
subtraction sentence that will show that? -12
S: 4 thousands minus 3 thousands equals 1 thousand. i
As students are reciting the subtraction sentence, point to -12
the 4 thousands, the 3 thousands, and then record the 05
remaining 1. =3
T: What do you notice when we subtracted? A

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 1) )
‘ Z
Allow time for students to complete the long division. 5 %:‘254 3 ' 6\5
- 5 +
T: Say the complete division sentence. 15 2’153 1,25 Y
S: 4,325 divided by 3 is 1,441 with a remainder of 2. -15

T: Great! How can we use multiplication and addition to
check if our quotient and remainder are correct?

S: We can multiply 1,441 by 3 and then add the remainder of 2.

04
=8
;

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.)

of 2, 3, 4, and 5, decomposing a remainder up to three times.
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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:

AN I

S:

Draw something to help you solve this problem.
(Pause.) What did you draw?

(Method A) | drew a tape diagram. | made 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
beads are in three packs.

(Method B) Not me, after | drew two

equal parts, | drew a second tape diagram
below with three equal parts.

What conclusions did you make from your
drawing?

We need to divide 1,254 by 2 to find out how
many beads are in each bag. This helped
because if we know how many beads are in one
bag, we can multiply by 3 to find out how many
beads are in three bags.

1,254 divided by 2 is?

1,254 divided by 2 is 627.

Are we done?

No! We needed to multiply 627 by 3 to find the
total number of beads in three packs.

Methed A Hcl-kw& B
1,254 1154

| s
SR

7
Ll
21254 671
\.17. b §
s {fé‘f
_-_li \
'Y
-1y
(o)

| waik = 125432 627
Junits b2ZT X3 = ‘\‘98‘l

T‘MR ace | 88 beads tn 3 paccks .

627 times 3 equals 1,881. There are 1,881 beads in three packs.

Note: Clearly this is scripted to reflect a classroom where the 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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Student Debrief (10 minutes)
Lesson Objective: Represent numerically four-digit o Tack -
dividend division with divisors of 2, 3, 4, and 5, 1. DWde then chack sing mulipecation.
decomposing a remainder up to three times. s i ko W %
Ll * 4
The Student Debrief is intended to invite reflection and _lg/l- w727 \57‘ e
active processing of the total lesson experience. —"%_z ’Z'fl’ %-_3:4
C a
Invite students to review their solutions for the Problem °
Set. They should check work by comparing answers with a T W7y « gy 237K\ %;2,'137
partner before going over answers as a class. Look for 7'-%3 ’:aﬁi—:—, - 2237 %943
misconceptions or misunderstandings that can be 28 ’ \—E-— "T;{ﬁ“’?,a’ﬁ/
addressed in the Debrief. Guide students in a conversation —‘—}3: _—'_E_
to debrief the Problem Set and process the lesson. = L
25
L . . 7”“'3.1’;7‘75223\ sy 1sed o BI756 P
You may choose to use any combination of the questions o i 756 ke
. . —/ — )
below to lead the discussion. _\:%T_ 73"‘ i M a5
16 Q '3,7%‘\ e
= All of the problems in the Problem Set divided a ary, N
four-digit number by a one-digit number. Why do °
some of the quotients contain three digits while  COMMON =
others have four? .S i i v e
=  What did you notice about the size of the quotient
in Problems 1(e) and 1(f) when the divisor a5 29 iy 538
increased from 2 to 3?
1514 RY
= Problems 1(i) and 1(j) resulted in the same v 75508 51’1‘7;35 s T Ly U I
quotient. Explain why that is possible. 5] 7455w = ’:7.;% _7_7_‘37
°7 A k
=  Whenis it possible for you to know, before _:%3 —i i
dividing, whether or not a division problem will — % &4
have a remainder? T8 .
.. .. L 74884300 7469 995644 218}
=  We have divided two-, three-, and now four-digit “ ";1 248 7%7‘ - q.Tm“ x N
. . -,‘; L S| ] 4356 v
numbers. Explain to your partner how each time = 757 Sy e
the whole became larger, another step was added. -j—zg_ Q=248 l%‘z
Discuss what you think would be true for dividing a = B 3
number with a greater number of digits. s ——
X M:ﬂ';.nvmnmulmu“mﬂ”m-wfﬁm H;q
a3 41,0 54
Exit Ticket (3 minutes) @ Aan 3
o =+ 3 A
After the Student Debrief, instruct students to complete the o 36
Exit Ticket. A review of their work will help you assess the e acea3 3“*“‘ e
students’ understanding of the concepts that were
presented in the lesson today and plan more effectively for ISRV [T IEEIIRETINEST engage™  iew
future lessons. You may read the questions aloudtothe |~ - N i—
students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Problem Set

Name Date

1. Divide, and then check using multiplication.

a. 1,672+4 b. 1,578 +4
c. 6,948+2 d. 8949+4
e. 7,569+2 f. 7,569+3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Problem Set

g. 7,955+5 h. 7,574 +5

i. 7,469+3 jo 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?

of 2, 3, 4, and 5, decomposing a remainder up to three times.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Exit Ticket

Name Date

1. Divide, and then check using multiplication.

a. 1,773 +3 b. 8,472+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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

Name Date

1. Divide, and then check using multiplication.

a. 2,464 +4 b. 1,848+3
c. 9,426+3 d. 6,587+2
e. 5445+3 f. 5,425+2
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

g. 8,467 +3 h. 8,456+3

i. 4,937+4 j. 6,173+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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Lesson 30

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)

[ 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=___.) Onyour personal white boards, 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.

MM N Lesson 30: Solve division problems with a zero in the dividend or with a zero in ny
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 boards, 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
1455 L”]"{‘SS The shre can wal
A2 203 complete packs.
25 d L wmore
1L | S . g -7% They nec
t - boflle + make auothar pack.
rewainder -12Z
o

Concept Development (33 minutes)
NOTES ON

Materials: (S) Personal white board 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
804 +4 value disks, base ten blocks, or real

T:  Whatis our first step to divide 804 by 4? objects such as money. If beneficial,

S: Divide the hundreds place. - Divide the largest units try the following:

by 4. = Use color to record the partial

dividends, e.g., 8 hundreds.
: 8 hundreds divided by 4 is? icenas, €8, S undrecs
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 2 from the whole.

hundreds. = Encourage students to ask questions
S: 2 hundreds times 4 equals 8 hundreds. for clarity as they work.

the quotient.
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Tell your partner how to find how many hundreds remain.

[ S:  8hundreds 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. = If we do that, we record 1 one in the ones column, but 2
then we have nothing to record in the tens column because we skipped o l
it. = Our answer could be 21. But if | multiply 21 times 4, that’s 84,
and the whole is 804. = We have to keep dividing in the tens, even if L* 80“‘
there are zero tens to divide, otherwise our answer will be wrong.

T: Yes, we must keep dividing unit by unit, even if there is a zero in a unit. "8
Zero hundreds renamed as tens is zero tens. Zero tens plus zero tens is OO
zero tens. What is zero tens divided by 4? 0

m S:  Zerotens. e

T: We continue recording even if we have zero tens to regroup. Zero tens Oq
times 4 is? L.l

S:  Zero tens. et

T: Zerotens minus zero tens is zero tens. 4 ones remain. Work with your D
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. K l I

T: Check your work using multiplication.

S: 201 times 4 equals 804. ?D ‘+

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.

R - You must keep dividing the smaller units even if you don’t have any larger units to divide.

the quotient.
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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 1 ten into 3 groups, | would I 4 Dlp
distribute zero tens if | was using disks, so the answer is zero
tens. We should record zero tens in our quotient. 3 1 ufz I 8

T: Right! If we distribute zero tens we record zero in the quotient 3
and still have 1 ten and 8 ones remaining. Talk with your and!
partner about your next steps. | 2

S: We can change 1 ten for 10 ones. Now we have 18 ones ~| 7
divided by 3 is 6 ones. Our quotient is 1,406. '_o' \

T: Talk with your partners about the importance of the zero in P
your quotient. o8

S: If I didn’t record the zero, my answer would be wrong. = The l 8
zero is a place holder of the tens. | can’t leave that place \(
empty. Or, what if | tried recording the 6 ones in the tens —_—
place? Then, my answer would really be wrong! = I can O
always use multiplication or estimation to check my work in
case | may have recorded wrong.

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
the RDW approach used for Application Problems. 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 quotient.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30

Student Debrief (10 minutes)
. . Lo . . rame __Jack -
Lesson Objective: Solve division problems with a zero in v, Oty st
the dividend or with a zero in the quotient. 2 m.,sfé.ig,_ 9
<904 %
The Student Debrief is intended to invite reflection and ‘II 702 M7
active processing of the total lesson experience. '_1‘; (2-—_231
Invite students to review their solutions for the Problem .
Set. They should check work by comparing answers with a 3 a3y o
partner before going over answers as a class. Look for M1 = 2
. . . . oL ©27
misconceptions or misunderstandings that can be -0
addressed in the Debrief. Guide studentsin a 2L
conversation to debrief the Problem Set and process the
lesson. £T190 6o
. . . 4(7¢o _r:‘__“l_
You may choose to use any combination of the questions '_“’a_c— 7eov
below to lead the discussion. e
=0
= |n Problem 6, did anyone get 128? How did you @
know that was wrong?
= In Problem 10, the whole had consecutive zeros. I SN | == e
How does your place value knowledge help you B
to keep track of where you are dividing?
=  How does multiplication help you check your
ivision?
d SO 7. 307045 G\“’ 8. tmoslz \
*  For what reason might there be a zero in the S3g0 x4 Bleme My Ews
quotient? -¢1 07 R /0% kv
=  We divide, starting with the largest unit, and see 22% '"’:,,Ee, Q=1,34)
if there is a remainder. What do we do with the % R=1
remaining unit or units? How is that different
than what we do in the ones place? . u:u \ 1. 500843 3302 @2
= Normally, we stop dividing at the ones place, and 1 e Jens 33 -ic_’f’ WO e
if there’s a remainder, we give the remainder = ‘s,;"‘.z BBV -°8°o ap0L 9.008Y
with the quotient. What if we were dividing up o e === R=3,000.
money? If we got down to the ones place, using = L A s
dollars, what could we do? " Pt e et s34 51313 (00
Pl S Sk
o . o Q=2 =8 v 3)\3
Exit Ticket (3 minutes) _‘i
5. How could the digitin place be
After the Student Debrief, instruct students to complete e te o2 Ve v ki
the Exit Ticket. A review of their work will help you assess i:‘:g:’:;“ *;:2;13;\‘;‘:*% N:*m&?:;n;“%« &m.u.gg
the students’ understanding of the concepts that were I sauwon . _1553°5 amd Att3=0, = ’

! CORE the quotient. engage 3657
presented in the lesson today and plan more effectively for | w2 T Emmee——
future lessons. You may read the questions aloud to the
students.

Lesson 30: Solve division problems with a zero in the dividend or with a zero in
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Problem Set

Name Date

Divide. Check your solutions by multiplying.

1. 204+4 2. 704+3
3. 627+3 4. 407 %2
5. 760+4 6. 5,120+4

the quotient.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Problem Set

7. 3,070+5 8. 6,706+5
9. 8,313+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.

the quotient.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Exit Ticket

Name Date

Divide. Check your solutions by multiplying.

1. 380 +4 2. 7,040 +3

the quotient.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Homework

Name Date

Divide. Check your solutions by multiplying.

1. 409+5 2. 503=%2
3. 831+4 4. 602+3
5. 720+3 6. 6,250+5

the quotient.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Homework

7. 2,060+5 8. 9,031+2

9. 6,218+4 10. 8,000 +4

Lesson 30: Solve division problems with a zero in the dividend or with a zero in n
gimon engage™ cw
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31

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)

[ 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: Here are two tape diagrams representing 8 + 2 = 4. 9
(Point to the model on the left.) What does the 2 g +2=4 8-

represent, the size of the group or the number of ‘
groups? l &

S:  The size of the group!
(Point to the second model.) In the model to the 1033 =4 1.-3 =4

right?
S:  The number of groups. m

Repeat with 12 +3 =4,

[}]
£

Lesson 31: Interpret division word problems as either number of groups
EgEEMON unknown or group size unknown. engage ny 3.G.61
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31

Application Problem (5 minutes)

1,624 shirts need to be sorted into 4 equal groups. How many
shirts will be in each group?

NOTES ON
Y0, MULTIPLE MEANS
L p2d 1024 Koy ghiets wil OF ENGAGEMENT:
/ - - "b— be in enh 3""’? ’ Differentiate the difficulty of the
Dé— Application Problem by adjusting the
5 "3‘_:* numbers.
Z‘{ Extend for students working above
/-0"‘ grade level with these questions:

= How or why might the shirts be
Note: This Application Problem is a review of Lesson 30, sorted?
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.

= Were you able to predict that a zero
would be in the quotient? How?

Concept Development (34 minutes)

Materials: (S) Personal white board

Problem 1

Dr. Casey has 1,868 milliliters of Medicine T. She poured 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. | 368 mL

S:  (Draw.) —T Ho7
What did you draw? ] r E 4 l |, 868

S: ldrew atape diagram with the whole labeled as 1,868 -lo,
milliliters. = | made the whole into 4 equal parts —%’l-'i
because she poured the medicine into four containers. —-'2'_'8

m T: What are we trying to find out? 13
S:  We need to find out how many milliliters are in each o)

container. = We need to find the size of the group.

Eaclhh contaaner vt

T: Right, we are finding the size of the group. We already have HgTml of wedidne .

know how many groups there are, four.
T: Let’s label the unknown with t for Medicine T.
Solve for how much medicine will be in each container. (Allow time for students to work.)

S:  There will be 467 milliliters in each container.

Lesson 31: Interpret division word problems as either number of groups
Eg#EMON unknown or group size unknown. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.)

168

~ s o -

K

Guide students to see the equal partitioned parts of the tape diagram tell how many groups there are.
Students will 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: Canyou draw something to help you solve this problem? Go ahead. (Pause while students draw.)
What did you draw?
S: ldrew atape 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. 2 We know the

5%
size of the group. Each car has 4 231 Li ' 232
-2D

people. We don’t know how many sy 58 asll
groups or how many cars. > We 7 — s
showed that 4 are in each car, but we o b 31 bc V\Ccded-
don’t know the number of cars. = Each _:3_2_

unit of the tape diagram shows there 0

are 4 people in each car, but we didn’t
know how many 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.)

unknown or group size unknown.
Date: 7/24/14
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T: Tell your partner how you solved.
S:  ldivided 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
N —

Lesson 31

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 will 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

active processing of the total lesson experience.

unknown or group size unknown.

COMMON Lesson 31: Interpret division word problems as either number of groups
CORE’

Date: 7/24/14

2014 Common Core, Inc. Some rights reserved. commoncore.org

Draw 3 tape diagram and soive. The first for you. identify i 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? 2
Y rﬂ'% Monique 75 abk Yo prepace
M it 73 tadles.
e = 32

B The nusmiec of grougs 35
T ] & ™

2. 2,365 [ the books equally, how many
books did each class receive? 5 4
3¢
- _—23_5 Zach class cecened

‘Kg Y73 ecks.
m I‘55 The areups‘Zt I3 unkEnowon |

3. 1f 1,503 kiograms of rice was packed in sacks weighing 3 kilograms each, how many sacks were packed?
1,503
‘ \

—~—A—
-“ 3—_|‘,;>o3 0| sacks were pocked.
_ Og The Aumber of aw is
Y UAKHOLOT -
|
B MO | e e engage™ s
________ sy o) P
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Lesson 31

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.

You may choose to use any combination of the questions
below 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)

4. Ritamade S 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?

'1"100

A 430 430
2 101 5[ZH00 x_ O
20, 192.0
c 40
-4o
o
- O
)

hece wece 1,920 cookies o Y boddwes.

The aroue Size TS unknown .

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?

l,005 | 20\
T S s

—— — [~Ye]
m o
o
o5
-5
RSN N
o

Dacah drae 60> antes 1 D days.
“The c\)STmQ Size TS unencwn,

COMMON

ny
com engage

3.6.71

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. You may read the questions aloud to the students.

COMMON
CORE’
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Lesson 31 Sprint
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A # Correct
Divide.

1 6+2= 23 300 + 5 =
2 60 +2 = 24| 3000 +5=
3 600 + 2 = 25 16 + 4 =

4 6000 + 2 = 26 160 + 4 =
5 9+3= 27 18 =6 =

6 90 + 3 = 28| 1800 +6 =
7 900 + 3 = 29 28+7 =

8 9000 + 3 = 30 280 +7 =
9 10+5= 31 48 + 8 =

10 15+ 5= 32| 4800+8~=
11 150 + 5 = 33| 6300+9-=
12| 1500+ 5= 34| 200+5=
13| 2500+ 5= 35 560 + 7 =
14| 3500+5= 36| 7200+9-=
15| 4500+ 5= 37| 480+6 =
16 450 + 5 = 38| 5600+ 8=
17 8+4= 39 400 + 5 =
18 12+ 4 = 40| 6300+ 7 =
19 120 + 4 = 41 810 +9 =
20| 1200+4 = 42| 640+8=
21 25 +5= 43| 5400 +6 =
22 30+5= 44| 4000 +5=

SOMMON [ ™™™ engage™
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B Improvement # Correct
Add.
1 4 +2= 23 200+ 5=
2 40+ 2= 24| 2000+5=
3 400 + 2 = 25 12+ 4 =
4 4000 +2 = 26 120 + 4 =
5 6+3= 27 217 =
6 60 + 3 = 28| 2100+7 =
7 600 + 3 = 29 18 + 6 =
8 6000 + 3 = 30 180 + 6 =
9 10+5= 31 54 +9 =
10 15+ 5= 32| 5400 +9=
11 150 + 5 = 33| 5600+ 8=
12 250 +5 = 34 300+ 5=
13 350 +5 = 35 490+ 7 =
14| 3500+5= 36| 6300+9=
15| 4500+5= 37 420 + 6 =
16 450 + 5= 38| 4800+8=
17 9+3= 39| 4000+5=
18 12+ 3= 40 560 + 8 =
19 120 + 3 = 41| 6400 8=
20| 1200+3= 42 720+ 8 =
21 25+ 5= 43| 4800 +6 =
22 20+ 5= 44 400+ 5=
EglI&MON :t * '7/24;{ ot group size umknown, O engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Problem Set

Name Date

Draw a tape diagram and solve. The first two tape diagrams have been drawn for you. ldentify 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

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?

unknown or group size unknown.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Problem Set

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?

Lesson 31: Interpret division word problems as either number of groups n
Eglh{IEMON engage Y 3669
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Exit Ticket

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?

Lesson 31: Interpret division word problems as either number of groups n
EggE.MON unknown or group size unknown. engage y 3.G.70
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Homework

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. lJeff biked the same distance each day for 5 days. If he traveled 350 miles altogether, how many miles did

he travel each day?

Lesson 31: Interpret division word problems as either number of groups
ngE.MON unknown or group size unknown. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Homework

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?

unknown or group size unknown.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 32

Lesson 32

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)

I Application Problem (7 minutes)
Concept Development (31 minutes)

B Student Debrief (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
the students if you prefer.

T: (Project the quadrilaterals template
and the list of attributes.) Take one
minute to discuss the attributes of
the shapes you see. You can use
the list to support you.

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.

Attributes

Number of Sides
Length of Sides
Size of Angle
Right Angle

Shapes

Quadrilateral
Rhombus
Square
Rectangle
Parallelogram
Trapezoid

If we wanted to verify whether the sides are equal, what would we do?

S:  Measure!

What about the angles? How could you verify that they’re right angles?

COMMON Lesson 32:
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32

S: | could compare it to something that | know is a right angle.

(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: B and 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.

Which are quadrilaterals?

All of them.

Which shapes appear to be rectangles?

B, D, G, and I.

Which appear to have opposite sides of equal length but are not rectangles?
C, H, K. = A and L have one pair of opposite sides that look the same.

A B A B A

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: (Write2 x4 =___) Say the multiplication sentence in unit form.
S: 2ones x4 =_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.
= Sixes to 60
= Sevensto 70

= Eightsto 80
=  Ninesto 90

one-step division word problems with larger divisors of 6, 7, 8, and 9.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32

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. NOTES ON
,_uq,_]( ?w“AS ‘ .3 K MULTIPLE MEANS
OF ACTION AND
fEE 3 4194 EXPRESSION:
M ? B .
& —_— ot extra time and a moment for
Su el | Allot extra t d t f
| discussion for English language learners
"i before they write. Make available a list
A Wlu mdﬂ[&s ‘-t[ﬁbl PP uNiS G‘F ‘Qbuvf'. Zq of measurement units, (e.g., dollars)
g ? L ~Hn,e ‘Pl or Gt 2 ?conc} By f | and everyday units, (e.g., marbles).
0 ZE ol
1 "H'lui ’PO\C B o{: \Clovv’ —_— Zq Students working below grade level
sacks, how wany Sac -24 may benefit from a review. Ask, “What
-\Mu.[ ma\(_{j "6‘ is the whole amount? 4,194 what?
How many are in each group according
They can make 1,398 SaCKS OF flour. to our tape diagram? How can we
group our unit? Inacan? A basket? A
. ) measurement? Do we know the
Note: This problem extends understanding from Lesson 31 number of groups? How can we find
about solving for an unknown number of groups. Extend this out?”

problem in the Debrief using a divisor of 6, which connects to
this lesson’s Concept Development.

Concept Development (31 minutes)

2579 31
Materials: (S) Personal white board /\_/% - T’ZET"]—
21
Problem 1
i I
We all know there are 7 days in a week. How many weeks = 2 L[—q
0

are in 259 days?
T:

S e I A

Draw what we know and what we need to know

on a tape diagram. There are 37 weeks in 259 days.

| labeled the whole as 259 days. Then, | put a 7 in one part because there are 7 days in each week.
We don’t know how many groups of 7 days there are.

How did you represent the number of weeks that are unknown?
| labeled the rest of the tape diagram with a question mark.
Solve for how many weeks there are in 259 days.

There are 37 weeks in 259 days.

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.

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32

S:  25tens 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’s 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 a tape diagram to represent the problem. Describe the parts of your tape diagram to your
partner.

| recorded 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.)

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.

| 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.

| counted by 8 tens. 8 tens, 16 tens, 24 tens. > | know there are 2 fours in each eight. There are 6

fours in 24. So, half of 6 is 3. There are 3 eights in 24. - | used my facts. | know 8 times 3 tens is
24 tens.

514 31 R 249
e e 9 5 249 3)
? l \ ’Zq rzmamv der
) @) q of |
< 5
| Eachh student receives 31 pevcils.

There s | pencil rewtainivts.

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

T: Draw a tape diagram to represent the problem.
Describe the parts of your tape diagram to your

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.
T: 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: lcounted by 9 tens. 9 tens, 18 tens. One hundred eighty was too big. = | used a special strategy. |
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.

155 4x Dwets = B mekers i ( ; 17 R2
A 5 mekers 1ef = (9u0) +(4x7
. ) <90 t W3 qII-SE
p eI reks= lDmeress q
i} L 7 wekers left = 153 Sk W
LS remainder
1047+ 1) wefs with Zwehes ebonr R of 2
L

Mr. Hughes can 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.

Lesson 32: Interpret and find whole number quotients and remainders to solve n
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Student Debrief (10 minutes)
Name 0k Oate
Lesson Objective: Interpret and find whole number Sove s orow 4 you e, thae i rmaider, shede n smal
quotients and remainders to solve one-step division word S o e S
problems with larger divisors of 6, 7, 8, and 9. ““ﬁ?ﬁ%‘r S -
=24 _ Qa0 Sechon.
The Student Debrief is intended to invite reflection and %
active processing of the total lesson experience. e
Invite students to review their solutions for the Problem i sl yeptirimeg o e ——
; ; -9
Set. They should Fheck work by comparing answers with a “Z:%m The bac ot 8 s
partner before going over answers as a class. Look for ‘,%'. g
misconceptions or misunderstandings that can be ofe ,_%
addressed in the Debrief. Guide studentsin a . s 0 o e e e e
. The sweet has 614 5 the 7 pleces in beg.
conversation to debrief the Problem Set and process the oy sl S B B T o it
lesson. =" T
H“f B Ty tawn g o candy
You may choose to use any combination of the questions e __squ__ 5 S::LS@QCO%M
below to lead the discussion. e
= In Problem 2, are you solving for the quotient,
the remainder, or both? Why? [l SoMMON == SmInImINoIIINGIN engage™  sen
=  Did you have to revise your tape diagram for any - s
of the problems? If so, which one(s), and why?
= |n Problem 4, did anyone get 15 teams? Why Lesson 32 Problem Set
would that be an easy mistake to make?
=  How could a special strategy be used to solve ‘ mmmﬁzrm&mﬁé\-{- o o et s
? A 150 Yeams were made.
Problem 17 E:a QWP:L_‘T_ 4 Or\den Sevued 05 referess,
=  How did yesterday’s lesson prepare you for -
today’s lesson? =
L — . 4
= Revisit the Application Problem. Revise the word
problems using a divisor of 6 and solve. Compare
the quotients. Do you see a relationship between g oot oo e sl o
the quotients? Did you need to divide 4,194 by 6, b > ml\_:g_v-" \a
or could you have gotten the new quotient illllllf =3 L
directly from the previous quotient (1,398)? “s —_"E_ '
5
. " . “Thece \,01 & & :‘\Gsadr.sopm.
Exit Ticket (3 minutes) 5 Kasmec i i
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. You may read the questions aloud to the s E&METN._:" iy S e engage™  ses
students. e — E————

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Problem Set

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?

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Problem Set

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?

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Exit Ticket

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?

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Homework

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?

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Homework

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?

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Fluency Template

shapes

one-step division word problems with larger divisors of 6, 7, 8, and 9.
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Lesson 33

Lesson 33

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)

[ 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 fluency template which
includes the following: a square, rhombus that is
not a square, rectangle that is not a square, and
several quadrilaterals that are not squares,
rhombuses, or rectangles.) How many sides does
each polygon have?

S: 4.
On your personal white boards, write the name
for any four-sided polygon.

S:  (Write quadrilateral.)

(Point to the square.) This quadrilateral has four
equal sides and four right angles. On your board,
write what type of quadrilateral it is.

A
S

<
A

=
N

&
\/

— =[]

Q
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33

v

S 490 49

4 v 49

(Write square.)

Rhombuses are quadrilaterals with four equal sides. Is this polygon a rhombus?
Yes.

Is it a rectangle?

Yes.

(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.
(Write rhombus.)

Is the square also a rhombus?

Yes!

(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.
(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.

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

Multiply Units (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 4’s content.

T:

S:

4 490 49

Sixes to 60

Sfavens to 70 NOTES ON

Eights to 80 MULTIPLE MEANS
Nines to 90 OF REPRESENTATION:

Allow those studentswho consistently
struggle with group counting at the
pace of the majority of the class to
count by the given multiple on a
personal white board. Monitor their
progress from one session to the next.

(Write 3 x3 =___.) Say the multiplication sentence in
unit form.

3 ones x 3 =9 ones.

Write the answer in standard form.

(Write 9.)

(Write 30 x 3 =___.) Say the multiplication sentence in unit form.
3tens x 3 =9tens.

Write the answer in standard form.

(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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NYS COMMON CORE MATHEMATICS CURRICULUM 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 3 m| 72 square
m
24
The sutm of the two unknown C"” * 3» t <°"" L""> 3117[
lengths is 22¢ meters. -2eo + 24 Y'Y
= 224 -—z—

Note: This Application Problem serves as an introduction to today’s Concept Development, in which the
students find the total unknown length of a rectangle with an area of 672 square meters.

Concept Development (33 minutes) e

7L
Materials: (S) Personal white board s

Problem 1 3 r 6cO 30[30 @
672 +3and 1,344+ 6 )
T: Draw a rectangle with an area of 672 square inches @ a
) (3

and a width of 3 inches.

S:  (Draw.) R (%133*(%;_35 *Olll:é
T: Draw a new rectangle with the same area directly (foa ¥3 ) W + 4
below, but partitioned to make it easy for you to 100 4+ ' * o
divide each part using mental math and your . 11,_%
knowledge of place value. (Allow time for students -
to work.)
T: Share with a partner how you partitioned your
new rectangle.
S: I made one part 6 hundred, two parts of 3 2| 3eo | 3eo [ 80}
tens, and one part 12 ones. = | made two — @
parts of 3 hundreds, one part of 6 tens, and one a
part 12 ones. = | made mine one part 6
hundred and two parts 36. @ @
T: Draw a number bond to match the whole and 60 = 3) * (}1 ‘735
' 1N+ (60~
parts of your rectangles. G” 134 (‘;oo + 20 + 4
S:  (Draw bonds as pictured to the right.) =_\°g_ﬂ ree
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 itinto 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!

[ e | @
[ e e .

L“b ..{, l-us h
0 -+

(1.4 4 G}

- loo +

= 224
G r boo koo Jbe ba @ @
(&)

()
Leooaa)u.o (Ga-lb (Lo ) r2% L\

4 lbb ¥ 10 + |°+q

= (o0
= 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!
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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33

Problem 2
672 +3
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.
T: What is the known side length?
S: 3.
T: (Draw a rectangle with a width of 3.) Three 3{2 3oL
times how many hundreds gets us as close as g
possible to an area of 6 hundred square units
(point to the 6 hundreds of the dividend)?
2 hundreds {
S: 2 hundreds. 3 5
T: Let’s give 2 hundreds to the length. (Label 2 3Jb12  No hundreds
lengths of hundreds.) Let’s record the 2 -b )
hundreds in the hundreds place. 0
T: What is 3 times 2 hundreds?
S: 6 hundreds. (Record 6 below the 6 ] 7‘.’11 Zers hundreds
hundreds.) 2 hundreds J"‘ Jlus 7 tens
T: How many square units is that? SL’_‘-ﬁ’i‘,“‘_‘*‘_J__] o1 o
S: 600 square units. (Record 600 square units
in the rectangle.) @/
T: How many hundreds remain? ¢
S:  Zero. 4o
T: (Record 0 hundreds below the 6 Zhaiel Lae A% | +en remainin
hundreds.) 0 hundreds and 7 tens is? B 6oo 54 untks | bo 3) 612 : S
(Record the 7 tens to the right of the 0 b plus 2 ene
hundreds.) o7 m
S: 7 tens. ——b— -
T: We have 70 square units left with a 2. \ @
width of 3. (Point to the 7 tens in the 2. hundreds L3
algorithm.) Three times how many 3 [; boo 54, untls \‘0 ‘ 224
tens gets us as close as possible to 7 b7
35
tens? i
S: 2tens. ) bodeeds  7h005 oS O The unknown
T: Let’s give 2 tens to the length. . b side \mS'H'\
s oo st | L me
T: 3times2tensis? (3 & 223 uaits,
S:  6tens. ji
T: How many square units? 0
S: 60 square units.
T: 7tens—6tensis?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33

1 ten.

That is 10 square units of area to add to 2 square units. The remaining area is?
12 square units!

Three times how many ones gets us as close as possible to 12 ones?
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.

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.)

v dv 40 4490490 49

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 you, or
independently, as they are able.

539+2

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 NOTES ON
MULTIPLE MEANS

This next practice problem involves seeing the first area as 40
OF ACTION AND

tens and having a remainder of 3 in the ones.

EXPRESSION:
1,216 -4 ) )
Guide English language learners and
The final practice problem involves a four-digit number. Like students working below grade level
the previous example, students must see the first area as 12 who may not complete the Problem
hundreds and the next area as 16 ones. Setin the allotted 13 minutes to set

specific goals for their work. After
briefly considering their progress,
strengths, and weaknesses, have
Students should do their personal best to complete the Problem S D AR B e il
Set within the allotted 13 minutes. For some classes, it may be solve strategically. Fan example, a
. . . P . learner who is perfecting sequencing

appropriate to modify the assignment by specifying which o ) )

bl th K first. S bl d t if his written explanations might choose
pro heg]: eyl \A_/or on CIII‘S ) C:]meldprOl em; o no ;FeCI v a, Problem 2. Connect this short-term
methoa for solving. Students s C.)U .SO ve these problems using goal to long-term goals.
the RDW approach used for Application Problems.

Problem Set (13 minutes)

division algorithm for three- and four-digit dividends.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= In 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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

Lesson 33

Lesson 33 Problem Set

model.

a. What division problem did she sove?  $92 4= 223

b. Show a number bond to represent Ursula’s area model and represent the total length using the

distributive property.

Moo @x4)

[OTR=

= o+ lor20+3

= 223

2. a. Solve 960 + 4 using the area model. There is no remainder in this problem.

[ e

960+-4=290

b. Draw a number bond and use the long division algorithm to record your work from (a).

240
Geo) 4r9¢0
@0 =3 .
(&) 3
@)+ (iox) Zle s
= 200 + Y0 -8
= 240 o
[l SQMMON | temm ﬁmﬁ:ﬂﬁ%ﬁ'"" engage"y 1692
LN — I e i
L 2 ble: t
3. a. Draw an area model to solve 774 + 3.
200 (=3
ool merseam
b. Draw a number this r. your
problem. @ algorithm. 2.
3177
@ @ @ "
(Ceox3)+ (o) B4:3) - 157
= 200% 50+ % —aq
= 258 &
4. a.Draw an area model to solve 1,584 + 2.
3
700 30 swr2 =7

2 Jee (o] |

b, Draw a number bond to represent this
problem.

(1539 s
(007 + Grorar (4i2)
=700 ¢ Q0 ¥ 2.
= 792

¢ Record your work using the long division

algorithm.
)

2[1 584
4

5]
-13

I' COMMON | tamon 3
CORE -

.20 e o, . Sorn 4 et s

w2613

dvison aigortthm for three- and four-¢ gt didends.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Problem Set

Name Date

1. Ursula solved the following division problem by drawing an area model.

100 100 20 3

L'k [195%0) Yoo 86 (12

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 (a).
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Problem Set

3. a.Draw an area model to solve 774 + 3.

b. Draw a number bond to represent this ¢. Record your work using the long division
problem. algorithm.

4. a.Draw an area model to solve 1,584 + 2.

b. Draw a number bond to represent this ¢. Record your work using the long division
problem. algorithm.

division algorithm for three- and four-digit dividends.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Exit Ticket

Name Date

1. Anna solved the following division problem by drawing an area model.

200 4o 9

3 ) 120 |21

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 c. Record your work using the long division
problem. algorithm.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Homework

Name Date

1. Arabelle solved the following division problem by drawing an area model.

400 50 7
Joo |28
4] 100
___/_______,____J

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 (a).

Lesson 33: Explain the connection of the area model of division to the long n
ggupon engage™

division algorithm for three- and four-digit dividends.
Date: 7/24/14

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.G.95


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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Homework

3. 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.

4. 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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Mathematics Curriculum

GRADE 4 ¢ MODULE 3

Topic H
Multiplication of Two-Digit by Two-
Digit Numbers

4.NBT.5, 4.0A.3,4.MD.3

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. Illustrate 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 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

Module 3 closes with Topic H as students 2.0 L 23
multiply two-digit by two-digit numbers. Y| 4w2o0 |Yxb 4 partial preducts %—

Lesson 34 begins this topic by having students - : ' 133
use the area model to represent and solve the 30| 30x20 [s0xg p (xe) * (uxz) r(xe)r (@x20) 450

T . . . . = (A==}
multiplication of two-digit multiples of 10 by ] \:: +—;o O > %0+ S TTY
two-digit numbers using a place value chart. = @

Practice with this model helps to prepare

students for two-digit by two-digit multiplication o Z 2 packal _‘,rodu&s
and builds the understanding of multiplying #__dwas |

13&
X 34
units of 10. In Lesson 35, students extend their “) “o%
learning to represent and solve the same type of 30 Bex b (4% 2‘3 TR +Téo
problems using area models and partial = lot +74Q° %64

%84

products. ! L

In Lesson 36, students make connections to the

distributive property and use both the area 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 products without representation of the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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 Towards 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)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34

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)
[ 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 will
take too long.

T: 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.

value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34

Divide Three Different Ways (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews content from Lessons 32 and 33.

T: (Write 732 + 6.) Solve this problem by drawing place value disks.
S:  (Solve.)

T: Solve 732 + 6 using the area model.

S:  (Solve.)

T: Solve 732 + 6 using the standard algorithm.

S:  (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: (Writed4x3=12))

T: (Write 4 tens x 3.) Solve. Write the equation in standard form.

S:  (Write40x3=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 x2.) 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.

value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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.

Ll
o ers

16 5C\\k0\5\‘\
o] Yoratoes

] bt |

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.

(4 x10) x 22

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.) o g
:  How many 10 x 22 rectangles are there in the model? l’j
s 4. \DL/
Write an expression to show the entire length of the rectangle. o
(Indicate the vertical side length). e
S: 4x10. 1o
T: What is the area formula? .
S:  Length times width. 16
T: Discuss with your partner an expression to show the total area of ———

the largest rectangle.
40 times 22. = (4 x 10) x 22.
What can we say about the expressions (4 x 10) x 22 and 40 x 227?

2w

S:  They represent the same amount.

value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34

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 mu«el% by \o 1o % (%% “—)

2.
x (10 " -L> Haen MM-H:‘?\ \nb ‘\’\

L\undrCAS 4ens on<t

hundreds tend onet

ol S

Rt muldp lj "’3 1
then raulbiely by fo-

A )
o ® X
e® 0o & o ®
oo e e / ': P
e o e X
P v o
Write:

40 x 22 = (4 x 10) x 22
40x22=4x(10x22)
40x22=10x (4 x 22)

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: 4 x(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
40x22=(10x4)x22=10x (4 x22).)

value chart.
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Lesson 34

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.

o % 1.2

/ X

o: DO:Q_ eE—m‘:"‘
‘\ all ar enct l
N/

Problem 3: Multiply 50 x 31 using a place value chart.

NOTES ON

MULTIPLE MEANS

OF REPRESENTATION:
You may present the following
scaffolds to assist students in

organizing and keeping track of arrays
of place value disks:

= Alternate colors as they draw 5 rows
of 3 hundreds.

= Give extra time to model.

= Couple disks with words, e.g., 3
hundreds x 5.

= Use manipulatives at first, then
transition to drawings.

Sox3\

hund reds tens

a K
xt x1e een

xée /.::);c;

e s
oo e
o o
DS

S s g

T: What is another way to express 50 x 317?
S: 10x(5x31). > 5x (10 x 31).
T: Tell your partner why you chose to represent 50 using
the numbers 5 and 10.
S: 50=5x10. | know how to multiply by 10 and by 5, but
| don’t know how to multiply by 50.
T: Yes, you are using the associative property which
allows us to use the factors of a number to help us
multiply. What factors did we use for 50?
S: 5and 10.
T: Show 31 on your place value chart.
T: Show 10 times as many.
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.
T: What number does that represent?
S: 1,550.
5 x (1o x31) vo x (8 x3t )
hundreds [ b\u.ndrcnlsl tene l envs
- >
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 4: Multiply 50 x 31 without using a place value chart.
T:

50 x 31 is the same 50 x (30 + 1). Discuss with your
partner why this is true.

We drew 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.

Lesson 34

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Challenge students working above
grade level to do mental computations.

S:

e dJvdJv 49 49 A

- It’s the break apart and distribute property!
- It’s the distributive property!

50 x(30+1)=50x30+50x1. Canyou 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.
Let’s say 50 x 30 + 50 x 1 in unit language.
5tens x 3 tens + 5 tens x 1 one.

5 tens times 3 tens is...?

15 hundreds.

5 tens times 1 one is...?

5 tens.

15 hundreds + 5 tens is...?

1,550.

50 x31is...?

1,550.

Did we get the same product just by multiplying
that we did when we used the chart?

Yes.

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.

COMMON
CORE

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Lesson 34:
value chart.

Date: 7/24/14

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
draw the area model used in previous
lessons to confirm their final product.

Name jnck Date
1 Usethe property
sentences.
a 30x24 hundreds tens ones
=(_ 3 x10)x24 ‘F) ‘u@

=3 x(0x24) e
- 120 Y

=@x10)x Y3

hundreds
x
=4x(10x43)
=1720 _A(

c 30%37 thousands | hundreds Tons ones

=@x_lo )x 37

T ., :
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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.

You may choose to use any combination of the questions
below to lead the discussion.

= |n 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.

8. 20%27

= @x\0)x2?
= 2xfiox27)
= SO
b. 40x31
s (4x1gx3)
= Yx(ioxs))
=\240
3. Use the associative property without p ace walue disks 10 solve
ugwu; laqe b ;:u q,g
= Yx10)x34 > A = (®Bxw)x43 LIPS}
. gy @’ xa) 1,260 5 x o) pALL
- 1,%0 = 3,150
4 the property to solve the fol Distribute the second factor.
o 40x34 b. 60x25
= @o: a)\t foxy) =@ox').o)¥ (coxs)
= 1200 * 160 = 1200 ¥ 300
= 1,360 = 1,500

| COMMON | umonse
CORE o place va e chart

B v —— (I M ——

=  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 you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

Lesson 34:
value chart.

Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34 Problem Set

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)
thousands hundreds tens ones
b. 40x43
= (4 x10) x
=4x(10x___)
thousands hundreds tens ones
c. 30x37
=(3x ) x
=3x(10x )

value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34 Problem Set

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

value chart.
Date: 7/24/14

MM N Lesson 34: Multiply two-digit multiples of 10 by two-digit numbers using a place ny
CORE™ engage

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.H.11



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

NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Date

Lesson 34 Exit Ticket

1. Use the associative property to rewrite each expression. Solve using disks, and then complete the

number sentences.

20x41

2. Distribute 32 as 30 + 2 and solve.

60 x 32

COMMON Lesson 34:
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34 Homework

Name Date

1. Use the associative property to rewrite each expression. Solve using disks, and then complete the
number sentences.

a. 20x34 hundreds tens ones
=(___ x10)x34
=___ x(10x34)
thousands hundreds tens ones
b. 30x34
=(3x10)x
=3x(10x__)
thousands hundreds tens ones
c. 30x42
= (3 x E
=3x(10x )

value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34 Homework

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

value chart.
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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)

[ 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 will
take too long.

T: On your 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. /—\,/\L/—\
S: (Draw a rectangle that is not a square.) I | ] \ '
T: Partition the rectangle into 3 equal parts. i 3 —5 S ‘
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.

model.
Date: 7/24/14
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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.

S:  (Solve.)

Continue for 2,816 + 8.

A I A

Multiply by Multiples of 10 (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 34’s content.
40x22=22x10x4

T: (Write40x22=22x10x%x__.) Onyour personal 40%22 =220x 4
white boards, fill in the unknown factor to create a 40 x 22 = 880
multiplication sentence.

S: (Writed40x22=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)

(ZxLEX LO

Materials: (S) Thousands place value chart (Lesson 4 Template) mﬁé \rens | ooes

o CX XX
For 30 days out of one month, Katie exercised for 25 minutes a day. w5 - : w - ::::
What is the total number of minutes that Katie exercised? Solve using a ° o eocse
place value chart. . : .: e oes
Note: This Application Problem builds on the content of Lesson 34 by 7 > O
using a place value chart to represent and then multiply a multiple of 10 \ . =
by a two-digit number. Although some students may easily solve this ‘K{l e wicercised Yo <
problem using mental math, encourage them to see that the model verifies TS0 hinudeS.

their mental math skills. Students can use their mental math and place value
chart solution to verify their answer in Problem 1 of the Concept Development.

model.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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? i 5
S: Arrays. = Equal groups. = The area model. 3[ i 1

Let’s use an area model to show 30 x 25.

Since 30 x 25 =10 x (3 x 25), let’s represent 3 x 25 first @O +15=75
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: 3x2tensand3 x5 ones. __
T: 3x2tensis? 3o0x 2.0 ZoX5
i ir:n;x 5 ones? 20 e 2*6“5 \35 ;;5
S: 15 ones. ¢ \\w(\dge,éi {
T: So,3x25is? (ao
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 600 +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,
give me a multiplication sentence to find the area of
this portion.

S: 3tensx5=15tens.

Do we need to put a unit on the 57 Help students understand that

multiplying tens, unlike adding, will

S: It would be ones. > We don’t always have to say the result in a larger unit. Here, 3 tens
unit when it’s just ones. times 2 tens is 6 hundreds, not 6 tens.
T: (Record as shown. Then, point to the 30 by 20 e i, i £ st Wi e

arrows on the place value chart, the
number form, or place value blocks
(cubes, longs, and flats).

rectangle.) In unit form, give me a multiplication
sentence to find the area of this rectangle.

S:  3tens x 2 tens =6 hundreds.

model.
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| noticed this time you gave me the units of both factors. Why?

S:  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. 2 Tens times tens gives me hundreds.

T: 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.

S:  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.

Problem 2: Find the product of 60 and 34 using an area model.
Record the partial products to solve.

T: Draw an area model to represent 60 x 34, and then write
the expressions that solve for the area of each rectangle.

S:  (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? e

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
of the partial products.

w40 490 49

We need to add the partial products.
240 + 1,800 = 2,040. - 60 x 34 = 2,040.

Problem 3: Find the product of 90 and 34 without using an area
model. Record the partial products to solve.

[ T: Write 90 x 34 vertically. If we were to create an area model to
solve 90 x 34, what would it look like?
S: It would be 90 units by 34 units. The 34 would be split into two

m parts: 30 and 4.

T: 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,

model.
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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 studentsin a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below 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
8 and 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

Lesson 35 Problem Set

ame __Jack Date
Use an area model to repy Then partial products and solve.
1 20x22
20 2
20%20  |20%2 22
20 |2Yers x 2 Yens| 2tensx 2| x20
4 hundeds | Yiens 40
Yoo 4o *ico
440
2. S0x41
Yo |
50X 40 50% | a1
50 Sleas x U tens|stensx | x 50
20 hundeed | Biens 50
2,000 80 + 2000
2050
3. 60x73
70 &
Cox 7
Glerx 7 ns“:fs ”
7 x
Go | 1 hund 194ens \$0
4?..00 190 + Y200
4380

I’ COMMON | tesson3s:
CORE
[

© 1 e i, . e g e ot

Visualize the areamodel and solve the following expressions numerically.

8. 40x55
55
x 40

gr———
200
+ 2000

2200

l' COMMON | oo
! CORE

€ 0 o G .t e

Mty o G misties of 10 by twod gt s g e
res mocel

wvany

7. 60x34

34

x 60
Pootl =N

240

+ 1800
——

2,040

9. 80xSS 55
x 90
Koot
4oO
+ 4000
4,400
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=  How did the Application Problem connect to today’s lesson?
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

model.
Date: 7/24/14
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Name

Lesson 35 Problem Set

Date

Use an area model to represent the following expressions. Then, record the partial products and solve.

1. 20x22

2. 50x41

3. 60x73
COMMON
CORE
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Multiply two-digit multiples of 10 by two-digit numbers using the area

22

X 20
+

41

X 50
+

73

X 60
+

engage"’

(cc) BY-NC-SA This work is licensed under a

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3H21


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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 35 Problem Set

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

model.
Date: 7/24/14
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Name Date

Use an area model to represent the following expressions. Then, record the partial products and solve.

1. 30x93
9 3
X 30
+
2. 40x76
76
X 40
+

model.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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
+

area model.
Date: 7/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 35 Homework

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. 30 x 88

8. 70x47 9. 80x65

area model.
Date: 7/24/14
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Lesson 36

Objective: Multiply two-digit by two-digit numbers using four partial
products.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

[ 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 will take too long.

T: On your 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 a square.)

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 ;)
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Continue with the following possible sequence: Partition a rectangle into 5 equal parts, shading %; partition
a rhombus into 2 equal parts, shading %; partition a square into 12 equal parts, shading 1—12; and partition a

. 1
rectangle into 8 equal parts, shading >

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.

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 237

S: 690.

Continue with the following possible sequence: 30 x 29, 40 x 34, and 50 x 45.

Application Problem (6 minutes) =0 2 -

i

%
Mr. Goggins set up 30 rows of chairs in the gymnasium. If each 20X Z0 =S
row had 35 chairs, how many chairs did Mr. Goggins set up? 20 2tens x DYenS [BrRasX Dos:
Draw an area model to represent and to help solve this Q hundedS  (\S5redD
problem. Discuss with a partner how the area model can help
you solve 30 x 35.

S

Note: This Application Problem builds on prior learning from Lesson 1 gD
35 where students used an area model and partial products to multiply --l-é—g' N QNS SN U
a two-digit multiple of 10 by a two-digit number using an area model. +900 1305 Ok S
This Application Problem also helps bridge to today’s lesson in that ‘—O—ga'
students will apply prior knowledge of the area model and partial )

products to represent and solve two-digit by two-digit multiplication.
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Concept Development (32 minutes)

NOTES ON

Materials: (S) Personal white board MULTIPLE MEANS

Problem 1: Use the distributive property to represent and solve

OF ENGAGEMENT:

Lead a discussion with students in

two-digit by two-digit multiplication. order to deepen their understanding of

T:

v

S 49

S dJ9v 4w A

(Use the context of the Application Problem to representing expressions in numerical
continue with today’s lesson.) Mr. Goggins set up an V20 E0E WK TR, £ S T
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,

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.

students understand that there are
different ways to express numbers in
both written and oral form.

Let’s say the expressions in unit form to help us 20 5
understand their value. Using the units for each ,—m—-———-—q;‘g‘
factor, say 4 x 5 and 4 x 30 in unit form. L} Yores xdkens  [Hones S ones
4 ones x 5 ones and 4 ones x 3 tens.

. . . . - 20 20x5
Write those unit expressions in each rectangle. How 20X i B oogs
can we use these expressions and the expressions of 2 E;Xensxg\e“s =

the other two rectangles to find the area of the whole

rectangle?
We can find the sum of all of the smaller areas. _,,,_“J k

Let’s represent this using the distributive property. 24535 = (‘4X5\ I (L—H&i s (’3@(5\4— (=% 30\
We are going to move from top to bottom, right to left L 150 + 900
to represent the areas of the smaller rectangles. You 20 ¥ 10

{

tell me the numerical expressions as | point to each of - .90
the smaller rectangles. | will write what you say. 34 x K
35 equals...?

34 x35=(4x5)+(4x30)+(30x5)+ (30 x 30).
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.

Lesson 36: Multiply two-digit by two-digit numbers using four partial products.
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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.

T: (Draw arectangle.) Break down the length and
width according to place value units.

S: 2tens3onesand3tens1one. = 20and3.

30 and 1. 20x30  20x) 20

. . . o haraves NSO
T: (Draw one vertical and one horizontal line L Lo +000
. 70 ¢

subdividing the rectangle.) Turn and tell your —“"‘":_

partner the length and width of each of the 4 712

smaller rectangles we just created. \ ,

722\ = (31 w30)+(20x1) +(20X 30

S: 3and1,3and30,20and 1, and 20 and 30. £5%3\ (BY\J((?’ 30) ) ( )

T: 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: 23x31=(3x1)+(3x30)+(20x 1)+ (20 x 30). 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 A E SR BRI
a two-digit number by a multiple of 10. Let’s put it all formor in unit form.
together and do precisely the same thing here. To help solidify place value, it might

T: (Point to the area model and the expression showing ?ISO. 5N 2 eV STCETSSIErTS,

L. . . in different colors, the rectangles that
the distributive property.) What is the product of 3
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:  2tensor20.

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:  The sum is 713. That means that 23 x 31 =713.

Lesson 36: Multiply two-digit by two-digit numbers using four partial products. n
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Problem 3: Find the product of 26 and 34 using partial products. Verify partial products using the area
model.

T: Draw an area model to represent 26 x 34.

T: How do | find the area of the smallest rectangle?

S: Multiply 6 ones times 4 ones.

T: Point to 6 ones times 4 ones in the algorithm. What is 6 ones times 4 ones?

S: 24 ones.

T: Record 24 beneath the expression and in the 24
corresponding area. _ > Z‘f ® ié

T: Point to the next area to solve for. Tell me the G RS o . 24
expression. G hrdreas S Tos v?[)

S: 6 o0nes times 3 tens. 20
Locate those numbers in the algorithm. Solve ZO ¥ 08
for 6 ones times 3 tens. 3 L.f

S: 18 tens.

T: Record 18 tens under the expression.
S:  We can also record 18 tens in this rectangle.

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: Whatis the last step?
S:  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. s _;@: /Lf‘)
T:  When we multiplied these numbers before, with L J
what did we start? N
S:  6o0nes x4 ones. 20 i o N
T: Do you see 6 ones x 4 ones? el
*® 26 S
S: Yes. e S
-~ {_: ‘\/\__,\ A A
Students point to 6 ones x 4 ones. You might model on the . %D oooo }
board as students also record. : ’
| 20
T: Whatis 6 ones x 4 ones? 4 LOD
S: 24 ones. ——"—%—:}-
T: Record 24 ones as a partial product. 3 :
T:  What did we multiply next?
S: 6onesx3tens. That's 18 tens or 180.
T: Where do we record 180?

Date: 7/25/14
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Below the 24.

Now what?

We multiply the tens. 2 tens x 4 ones and then 2 tens x 3 tens.
What are 2 tens x 4 ones and 2 tens x 3 tens?

8 tens and 6 hundreds.

Let’s record these as partial products. Notice that we have four partial products. Let’s again identify
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: 6onesx4ones=24o0nes. 6onesx3tens=18tens. 2tens x4 ones=8tens. 2tensx3tens=6
hundreds.

T:  Whatis their sum?
S: 24+180+80+600=2884. > 26 x 34 = 884.
T: Visualize to relate this back to the area model that we drew earlier.

S 490 49

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 e -
Problem Set within the allotted 10 minutes. For some L
. . . . a. In each of the two models pictured below, write the expressions that determine the area of each of
classes, it may be appropriate to modify the assignment by the four s rectargles
of e . . 10 2 » 2
specifying which problems they work on first. Some  Noixiion fumy, oo fvass

problems do not specify a method for solving. Students
should solve these problems using the RDW approach 10 -HemeHea {0, L wximwo [wxae20

used for Application Problems. ammanma i

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.

Student Debrief (10 minutes) etz WD) o r 10} o mr2) o 0r )

2. Use an area model to represent the following expressions. Record the partial products and solve.
a Ux22

Lesson Objective: Multiply two-digit by two-digit 2 2 22
numbers using four partial products. 4 %o 3 =42

30
The Student Debrief is intended to invite reflection and o *°° 22 20
active processing of the total lesson experience. ' 352:’

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 [ SQUMON |imm sy s
misconceptions or misunderstandings that can be o e e Em————
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the lesson.

engage™ sus

You may choose to use any combination of the questions below to lead the discussion.

=  How does Problem 1(a) support your understanding of the distributive property and partial
products?

Lesson 36: Multiply two-digit by two-digit numbers using four partial products.
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NYS COMMON CORE MATHEMATICS CURRICULUM

= How do Problems 1 and 2 help to prepare you to
solve Problems 3, 4, 5, and 67

=  How did our previous work with area models and
partial products help us to be ready to solve two-
digit by two-digit multiplication problems using
partial products?

=  How is it helpful to think about the areas of each
rectangle in terms of units?

=  How could you explain to someone that
ones x tens equals tens but tens x tens equals
hundreds?

=  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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively

Lesson 36

Lesson 36 Problem Set
Draw an area model to represent the following expressions. Record the partial products vertically and solve.
3 25x32 20 2
2
5[ 1s0_|lo] ¥
10
o| coo \so
? Yo
+ oo
300
4. 35x42 Yo 2
s| 200 |10 x %5
»o9.
\0
200
2| 120 ©0
+ 1200
147 (o]
Visualize using four partial products. (You may sketch an
area model if &t helps.)
s a2x11 6 46x11
1 ]
x 42 ¥ He
. D
2 b
20 (7]
40 4o
L+ 400 + Moo
462 06
Iy == engage™
3 gage 3M34
[ p—— (TR st A cistinui,

for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 36 Problem Set

Name Date

a. Ineach of the two models pictured below, write the expressions that determine the area of each of
the four smaller rectangles.

10 2

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% ) + (4x ) + (10x ) + (10x___ )

2. Use an area model to represent the following expression. Record the partial products and solve.

a. 14x22
22

X 14

Lesson 36: Multiply two-digit by two-digit numbers using four partial products. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 36 Problem Set

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

Lesson 36: Multiply two-digit by two-digit numbers using four partial products.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 36 Exit Ticket

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. 17x55

Lesson 36: Multiply two-digit by two-digit numbers using four partial products. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 36 Homework

Name Date

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= (3 x ) + (3x ) + (10x___ ) + (10x___ )

Use an area model to represent the following expression. Record the partial products and solve.

2. 17x34

34

Lesson 36: Multiply two-digit by two-digit numbers using four partial products. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 36 Homework

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

Lesson 36: Multiply two-digit by two-digit numbers using four partial products.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37

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)

[ 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=280.

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.

MM N Lesson 37: Transition from four partial products to the standard algorithm for ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37

Multiply by Multiples of 10 Written Vertically (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 35’s content.

T:

S:

Je dv 490 A

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.

(Allow students a minute to work.) 3 tens times 3 ones is?
9 tens. (Write 90.)

3 tens times 2 tens is?

6 hundreds. (Write 600.)

The sum of 90 and 600 is?

690.

30 groups of 23 is?

690.

Continue with the following possible sequence: 40 x 23, 40 x 34, 50 x 45, and 60 x 39.

Application Problem (5 minutes) 5t
X 24 e &

Sylvie’s teacher challenged the class to draw an area model to ——— o - 10D I{q
represent the expression 24 x 56 and then to solve using partial 4 ‘ ‘
products. Sylvie solved the expression as seen to the right. Is 200 5
her answer correct? Why or why not? | 2. z ‘ oo 12

I
Note: This Application Problem builds on the content of + |00 -

Lessons 34, 35, and 36. Students now have a solid foundation

upon which to build understanding of two-digit by two-digit 3 2b
multiplication. They move from pictorial representations to

abstract representations. This Application Problem guides such
movement and builds to the content of today’s lesson where
students see how all of the work that they have done fits

Sulue's ansuec 3s nor Cocrec’-
e Aced e aren Medel covcec,ﬂg 3
bukr She cnade 2 mtshakes when

together and prepares them to solve using the standard Sne. mu\hg\teé. Sulie. wrote Yk
algorithm (Lesson 38). 20% b= 2. T& Srouwd be O Since

2teasx 6= 1 Yens = \O. Dhe also

weote Yhak 20% 502 (00, T+ Sheuld

be 1,000 Since 2 Yensx Stens=\0 hundeds.
10 hondeeds = | Yoaousand -

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37

Concept Development (35 minutes)

Materials: (S) Paper, pencil

Problem 1: Solve 26 x 35 using four partial products and two partial products.

T:  Work with a partner:

1. Draw an area model for 26 x 35.

Record the partial products within each of four smaller rectangles.
Write the expression 26 x 35 vertically.

Write the four partial products under the expression.

v A W

Find their sum.
6. Connect the rectangles in the area model to the partial products using arrows.

S: (Draw area model and solve.) 26 x 35 =910.
T: Shade the top half of the area model with the side of your pencil. Shade the corresponding partial
products as well.
30 5 ?2 5
l 20 : X
18
C fens Bis l: 180 }210 1?67‘
— ’ 00 2\0
z //;‘“ ? (00 } 2 /i?i% A% Jr?ao«g
20 hundreds fens C] 10 ,:/ ’_\’66/\
00
oo
L Z,»/
T: Use mental math to add the two partial products that you just shaded.
S: 30+180=210.
T: What multiplication expression can be used to represent the entire shaded area?
S: 6x35.
T: Find the total for 6 thirty-fives.
S:  (Solve.)
S: 6 x35=210. Hey, that’s the same as when we added the two partial products that are shaded.
T: Explain why they are the same.
S:  The two smaller rectangles in the shaded portion take up the same amount of space as the larger
rectangle in the shaded portion.
T: Use mental math to add the two partial products that are not shaded.
S: 100 + 600 = 700.
What expression can be used to represent the area of the larger rectangle that is not shaded?
COMMON Lesson 37: Transition from four partial products to the standard algorithm for
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T:

A A I A

20 x 35.

Solve for 20 thirty-fives.
(Solve.)

700. It’s the same!

(Draw an area model to show two partial products.) Say an

addition sentence for the sum of the two parts.

210 + 700 = 910. That’s the same answer as when we added

the four partial products.

We can solve by finding two partial products instead of four!

Lesson 37

35
bx35=
b 210
20x35=
20 700

Problem 2: Solve 43 x 67 using four partial products and two partial products.

B T:  Work with 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.

) 7 | (o; 67 (0;

18 2 v4 Ixb1= Y
3 ne | ~— v L=
i A2l 3 200 T+ 70l
| §0 L
s 290 +2,080
) 24 o l/iztoo o HOXk]> 2881
0 hw.drtds ":2_{3_]' 2,680
S ) r 2400 |
Ex =
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 NOTES ON
corresponding rectangles. Write 43 x 67 vertically and 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
What is the sum of the two partial products? Sl_(emh anarea mOd?I so that they can

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.
COMMON Lesson 37: Transi.ti(?n from fot.Jr.partia! pl.‘Odl.,ICtS to the standard algorithm for ny
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Lesson 37

Problem 3: Solve 24 x 36 using two partial products Rl 2
and an area model. 2 ( EE \ —"1 N
o ¥ | b

T: Write 24 x 36 vertically and then represent by X lq fﬁ? 44 J ,
drawing an area model. Discuss with a —0 \*//J \ Hq_{‘)_‘ 20 DN B
partner how to solve with two partial o «“ %_u L { /?/Lr A
products. r/_//u__ / \/:C(: ¥

q | L

S:  One rectangle represents 4 thirty-sixes and Z'H (¥ “:u; |
the other represents 20 thirty-sixes. We can % 720 /
find the area of each rectangle and then find i
their sum.

T: (Draw arrows next to where the partial products will
be written.) Let’s write the expressions for each partial NOTES ON
product. (Write expressions next to where the partial MULTIPLE MEANS
products will be written as students do the same.) Find OF ACTION AND
each partial product and then determine their sum. EXPRESSION:

S: 144 + 720 = 864. Lead students through steps that will
Look at the area model that you drew. Connect the ST ERE LIS Gl s
partial products in the area model to the partial il G ST nf'OdeI' RS EIESTETS

. . . such as the following to support the
products in the vertical expression. Close your eyes P
and create a picture in your mind of how the partial - Can you sée the rectangle?
products relate to the area model. AN owimany parte does it have?
= What are the two lengths of the
Problem 4: Solve 37 x 49 using two partial products without an vertical side?
area model. = What is the length of the horizontal

T: Write 37 x 49 vertically on your personal white board. side? ) )

How can we solve? = What expressions give us the area of
' each smaller rectangle?

S: | can think about what the area model would look like. = Look at the vertical expression that
| know that the expressions for the partial products are we have written. Do you see the
7 x 49 and 30 x 49. expressions for the area of each

T: Find each partial product. (Allow time for students to sl resilos
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. > 37x49=1,813.

.i.

two-digit by two-digit multiplication.
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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.

You may choose to use any combination of the questions
below 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
4(d). Notice how the rectangle in (d) is half as
wide and double the length of (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:

Lesson 37

Lesson 37 Problem Set

vame _Jack, 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 expr tofind gle 1

12 12

x 14 12 x 14

10 —
4[Goresx 13en s~ g “4onesx2ones E 4xn. g 4onesx12ones
4 1ten
Thenx 1 hee ey O 4omes> ] wxiz 120  1tenx120nes
10 LowS 20 1 ten x 2 ones ¥
+ \oo 1tenx1ten \‘3
163
2. Solve32x43using4 ind 2 viatch
the models. Remember to think in terms of nits as you soive.
w3
43 x ‘”
o
x 32 42 tae
,o 3 e a3 x 32 o
3 ones ol
2 | 20nes x Y¥ens| 28 s B 2| 2%43 6
; 30 2 . BC  20nesx430nes
Vers
30| Blensxyus|y GO 3tnsx3ones g5 FO¥D | 1290  3tensx43ones
+ [AOO 3tensxdtens ——
)
1276 276
I SQMMON | s o ny
| Som s engage™ uu
s {12 rerere AORS

on 37 Problem Set

3. SolveS7x Bllul.?sﬁm Match each partial product to its rectangle on the area model.

& | 7%15 l 5
\fél— ies 250
\05 +500
50 + 750 750
455

4. Solve the following using 2 partial products. Visualize the area model to help you.

<L &
L 25 156 3o b 18 B
+900 % o
x 46 loeO x 62 A boo
—_— oo
150 G x25 36 2Zx\%
+ 1000 Y0x25 + 10%0 @ x1%
P
1,150 \Vl1e
¥ 39 7 73
c 39 * Yo d 78 x 3 % 20
':fv' ‘?5 234 60
x 46 «1200 x 23 +1yo0
4 o 239 3v7s e
+ 1560 wxyq + 1560 2x7
1,794 1,794
I SQUMON |immm  roosto o o e e oot s ny
CORE et ot e engage 1nas

© 0 e o . S 9 et s
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37

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. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM 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

10 2 12

4 4 ones x 2 ones 4 ones x 12 ones

4 ones x 1 ten

1ten x 12 ones

10 1 ten x 2 ones 10

ltenx1ten

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

4
x 32 3

40 3 43 x 32

2 ones x 3 ones

2 ones x 43 ones

2 ones x 4 tens

3 tens x 3 ones
30 30 3 tens x 43 ones

3 tens x4 tens

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37 Problem Set

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

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37 Exit Ticket

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

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 x 2 ones 40 4 tens x 22 ones

4 tens x 2 tens

2. Solve the following using 2 partial products.

64

5 ones x 64 ones

1 ten x 64 ones

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37 Homework

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
x 26 x 26
30 4 34
6 ones x 4 ones 6 6 ones x 34 ones
6
6 ones x 3 tens
2 tens x 34 ones
2 tens x 4 ones 20
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
x 82 x 82
40 1 41
5 2 ones x 1 one 2 2 ones x 41 ones
2 ones x 4 tens
8 tens x 41 ones
80
80 8 tens x 1 one
8 tens x 4 tens

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 37 Homework

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
_xX_ X
__xX___ X
c 16 d. 54
x 25 x 71

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38

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)

[ 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=280.

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.

MM N Lesson 38: Transition from four partial products to the standard algorithm for ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38

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: 2tenstimes 6 tensis?

S: 12 hundreds. (Write 1,200.)

T: The sum of 140 and 1,200 is?

S:  1,340.

T: 20 groups of 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 mi o i

ication Problem minutes
pp ( ) 2 XYL % 29
Sandy’s garden has 42 plants in each row. She has 2 rows of B LlJ
yellow corn and 20 rows of white corn. 70 A0%4 7. + ) ‘-} O
——k—a—_
Draw an area model (representing two partial products) to 9 2,"‘}
show how much yellow corn and white corn has been planted in ' l
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
algorithm. The area model used in the Application Problem will OF ACTION AND
be 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
T: Look at the model you drew in the Application algorithm.
Problem. We found the total for 22 rows of 42, or 22 L}. ﬂ_
forty-twos. What multiplication expression is that? ﬂ:‘
S: 22x42. A
e

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38

AN e I A

4404490292 3004044

Write 22 x 42 vertically. 22 units of 42.

Which expression represents the first of the two partial products that we recorded?
2x42.

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.

: 942 7
Record 8 hundreds in the hundreds place. Draw 8y v ¥
an arrow to the area model to show where the D 2¥x42. é\——‘—q'—é‘_ s
partial product is represented. % X
What’s the second partial product? 20%42 &~ 34 0 & 20%9L

840. 20 \ 324

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:

4 449 A

We want to find the value of 29 sixty-twos using the algorithm. G ,2‘
What multiplication expression will | use?

29 x 62. p S Qﬂ

First, let’s find the value of 9 sixty-twos. we—t
. . Y 56% < 9x62
9 ones times 2 ones is?

18 ones.

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.)

9 ones times 6 tens is?

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38

S: 54 tens.
T: (Point to the regrouped ten.) 54 tens plus 1 ten is?
S: 55tens. Now we need to cross off the 1 ten that we regrouped.
T: Whatis9x62?
S: 558.
T: Now let’s find the value of the second partial product, 62“
20 sixty-twos. X Zﬂ ol
T: 2tenstimes2onesis? = 5’5 % & Q% b2
S: 4tens.
T: Record the 4 tens as 40 ones. 2 tens times 6 tens is? o | 7— ‘-f O &« 2%
S: 12 hundreds. | 7 q %
T: Record 12 hundreds in the second partial product. }
What is our second partial product?
S: 1,240.
T: What is the sum of our partial products?
S 1,798. NOTES ON
T: Whatis 29 x 62? Say the complete equation. VIULTIPLE MIEANS
S 29x62=1798. OF REPRESENTATION:
Use graph paper or a template that
T: Yes, 9 sixty-twos plus 20 sixty-twos is 29 sixty-twos. s ar el s (o dhe hem e
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
T Let’s.fir)d the value of .46 sixty-threes. Write the E;?T:Edp!:ttizle:ri);ltucc?u?e?a\::g;:ﬂz
multiplication expression. the place value disk model of
S:  (Write 46 x 63.) representation as needed.
T: Which partial product do we find first?
S: 6x63.
T: 6onestimes 3 ones is? GS
S: 18 ones. % Lfé
. ) . . . —
B e e ey " TS0 663
T:  What do we multiply next? yd Zé 20 « Yoxed
S: 6 onestimes 6 tens. That’s 36 tens. When | add the 1 ten, | get — T
37 tens. 2. % q %
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?

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM

w

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.

w4 dJ0 A44 90 490 A

Problem Set (10 minutes)

Lesson 38

12 tensis 1 hundred 2 tens. Record the 1 hundred in the hundreds column of the second partial

We had 24 hundreds, plus one more hundred is 25 hundreds.

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.

You may choose to use any combination of the questions
below to lead the discussion.

=  What is the relationship between the product for
Problem 1 and Problem 2 of the Problem Set?

COMMON Lesson 38:
CORE’

Date: 7/25/14
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Lesson 38 Problem Set

Name __JackK Dste
1 Express 23 x 54 as two partial products using the distributive property. Solve. 54 %4
%03 x2o
4 kz g0
54 +1000
3| x5y ——
23 1080
20%5Y4 ERE-. I
» 23x54=(3_fify-fours) + RO fity-fours) L
+ 080 20x34
12492
2 Saas using proper
Solve. 54 Y
" 4o
3 o
6 6x %Y 54 2000,
FY
46x54= (& fifty-fours) + (40 fifty-fours) x 46
w| Ho¥54
324 _G 59
¥2160 MOx5Y
1929
3. Express 55 x 47 as two partial products using the distributive property. Solve.
v
o ae
47 B85 apee
5% 47 ssxa7=( 5 x 42 )+(50 x 47 ) il e
x 55
Sox 47 235 547
+ 2350 _50xM7
2535
I SQUMON | e ny
CORE - s by St muaion engage SHS,

LT S p—— resmremmapioeid

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

engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM

=  How does the structure of determining the
answers to Problems 1 and 2 help you to solve

Lesson 38

NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 3?
4. Solve the following using 2 partial products.
=  How is recording multiplication using the g
multiplication algorithm the same as when we 5e ﬁ"—r_é;‘g
. . .. x 48 2320
solved using two partial products? How is it ETEE
different? + 2320 _0x5%
——

=  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 Yio 5«82
multiplication algorithm to multiply? ‘:'5012 _
= Explain to your partner how to multiply using the ‘
multiplication algorithm. . e saivs & B
= What new (or significant) math vocabulary did we <5 292
; ; T3 +5340
use today to communicate precisely? - ATT]
*  How did the Application Problem connect to e
4 ] ES'&‘EMON I_‘ o 461 by two it Mt caton. en Y ause
today’s lesson? - gage

Exit Ticket (3 minutes)

2¢10

5. Solve using the multiplication algorithm.

Lesson 38 Problem Set

e p—— R ™

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. You may read the questions aloud to the students.

COMMON Lesson 38:
CORE
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38 Problem Set

Name Date

1. Express 23 x 54 as two partial products using the distributive property. Solve.

54 54
3 x 23
23 x 54 =(___fifty-fours) + (___ fifty-fours)
3Ix
20
20 x
2. Express 46 x 54 as two partial products using the distributive property. Solve.
54 5 4
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—

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38 Problem Set

4. Solve the following using 2 partial products.

58

5. Solve using the multiplication algorithm.

82
x 55
—X—
—x—
6. 53x63 7. 84x73

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38 Exit Ticket

Name Date

Solve using the multiplication algorithm.

1.
72
X 43
_X_
_X—
2. 35x53

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38 Homework

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 63
7 x 47
47 x 63 = ( sixty-threes) + ( sixty-threes)
—— x—
40 x
3. Express 54 x 67 as two partial products using the distributive property.
Solve.
6 7
x 54
54x67=(__x_ )+ (__ x )
——— X—
X

two-digit by two-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 38 HomEWOrk

4. Solve the following using two partial products.

52

5. Solve using the multiplication algorithm.

86
x 56
—X—
—X—
6. 54x52 7. 44x76
8. 63x63 9. 68x79

two-digit by two-digit multiplication.
Date: 7/25/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

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

Module 3: Multi-Digit Multiplication and Division n
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

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.

Module 3: Multi-Digit Multiplication and Division
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

5. Last year, 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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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

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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NYS COMMON CORE MATHEMATICS CURRICULUM 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., 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.

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. Illustrate 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 each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now, and
what they need to work on next.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 | area model for each
student represents problem with correct
both area models answer:
correctly but a. 1,800
miscalculates for one b. 807
part.
2 The student is unable The student correctly The student correctly 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 student correctly
incorrectly with little to use an equation or using an equation or answers 648 seats in an
4.0A.1 attempt at solving the model, resulting in an model but with an answer statement and
4.0A.2 problem. incorrect answer. incorrect answer, or uses an equation or
4.0A.3 answers correctly model correctly to
4.NBT.5 showing only some solve.
reasoning.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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. but is 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 answers a. Smx4m=20
4.0A.1 two parts incorrectly. reasoning in Part (d) all four parts correctly square meters and
4.0A.2 and little evidence of with unclear reasoning expresses length
4.0A.3 place value in Part (d), or doesn’t as 4 m; draws a
4.MD.3 understanding. show solid evidence of rectangle; labels
place value the width as 10
understanding in all meters and length
solutions. as 12 meters.
b. 120 square
meters.
Cc. 26 meters.
d. 208 plants; shows
a written equation
and reasons
correctly through
estimation.
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NYS COMMON CORE MATHEMATICS CURRICULUM

j;.c.lr.

Name

Date

Mid-Module Assessment Task

1. Draw an area model to solve the following. Find the value of the following expressions.

a. 30x60 b.

3 x 269
(e
o Zoo [A] 9
30%060 3L-:poo w |
30 = 3tons x otens ,ﬂj
= \% hun&rtds e
o) + (3x0) t (3xD) 21
wakﬁ__t \—-—-""'Hl. 80
3{}1{20 :IIJCIDD —”_ LDDO
—_—
301
2. Use any place value strategy to multiply.
a. 3x68 b. 4x371
b}
x 3 =7
24 x A
0 H
F130, 230
20"‘ y | 200
RS
3
¢. 7x1,305 d. 6034x5
1305
1 O34
s 5
X
2100 l 53
+ 71000

q135
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

Mg
A 16 13 2 Y&l
_15,1 x 3 t 12

B S 161 48,  oM8
2

Thert 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
[ok5Z= 5206
"o = 6 4% 100 = 0O
e BERA 5 wo0+520 = 1120
Es L‘_’ 120 boxcs 15 my estintate.
104

52 \oy (24 Both ttachess have 1,082 boxes of
1 .6 +4us Umons. My answer is reasomable
e 0% 104l Wi o m
He L4 1092 because it is very clost y
eshimate of 120 boxes.

Module 3: Multi-Digit Multiplication and Division n
Eglhl‘EMON D 212514 engage y

. @c) BY-NC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

5. Last year, 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
1O
j—m 5"‘1—'“
A= lxw
20=>1x5 = 12Zm
10= 4x5 Ymx 3= L

The length oF lask

! : ters
year’s darden This year's qarden has & width of 0™
(s Wwmekers. and 4 lenghh of 12 mekers.

b. How much area for planting will Mr. Petersen have in the new garden?

I xw
12 x 10

120
My ?CW‘)Q“’S new SNAM has an avea of (20 sﬁuug wmeters.

>
d

[}
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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

12

4 5 This l{(g,lls a}arclw
P- 2(1+w) A \;Q will need Zle wmere
—1% mekers of fmang-

= 7 (4+5) P= 2(12410) L
z 2_1‘1 - 2_(1_2) 26
=13 = 2x22

-

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.
Ex L 2 Ix25
= 2 g2x25=200
y

Zle
g e
—H—
203

He will plant 208 cavrot plants +hisgear

My mswer is reasonable because s
Wy clost Yo Yy Cs\‘\ma"‘! of 200 ?h'\‘h-
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name Date

1. What is the greatest multiple of 7 that is less than 607?

2. Identify each number as prime or composite. Then, list all of its factors.

a. 3
b. 6
c. 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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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4, 427 =3
a. Solve by drawing place value disks. b. Solve numerically.

5. Use any place value strategy to multiply or divide.
a. 5,316=+3 b. 3,809 +5

c. 29x56 d. 17x43
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-MOdule Assessment TaSk

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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NYS COMMON CORE MATHEMATICS CURRICULUM 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?

d. There are three numbers for the combination to the store’s safe. The first number is 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.

Module 3: Multi-Digit Multiplication and Division
EgKEMON Date: 7/25/14 enga_ge ny 3.5.15

. @c) BY-NC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM 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., interpret 35=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.

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. Illustrate 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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NYS COMMON CORE MATHEMATICS CURRICULUM

Evaluating Student Learning Outcomes

End-of-Module Assessment Task m

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student 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
4.0A4 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:
4.0A4 majority of Parts (a—e). | composite for three composite for four of a. Prime:
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
c. Composite; 1, 3,5,
15
d. Composite;
1,2,3,4,6,8,12,
24
e. Prime;
1,29
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

End-of-Module Assessment Task m

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 )
received 72
correct answers for .
pencils.
both parts.
4 The student incorrectly | The student incorrectly | 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 | . 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 re.asoning meters of flooring
4.NBT.6 and underftandmg (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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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

A Progression Toward Mastery

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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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name j“%d‘; Date S
1. What is the greatest multiple of 7 that is less than 607 S i3 the areatest mal h?‘ ¢
T WM, 20, Z8, 35, 42, 49, @, L3 of 7 fhat s less Than GO.

2. Identify each number as prime or composite. Then list all of its factors.

a 3 prime 1,3

b. 6 Composife 2.3 6

¢ 15 Composite W

d. 24 composite 2., 5.4 6% 0.2
e. 29 arime \,724

3. Use any place value strategy to divide.

a. 3,600+9

3k hondreds = 9= 4 hondreds
= 400

b. 96 pencils come in a box. If 4 teachers share 3 boxes equally, how many pencils does each teacher

receive?
T T 1 2 8 e [ 928 a2
; Each +<a.d\€f
- :-38 yeceives 72
T ?wa\s :
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4. 427+3
a. Solve by drawing place value disks: b. Solve numerically:
hondveds | tens ones r——l 12/
peees [+®  eremainder -3 s
|
ZeneZ  ith aremainder —_— 426
4 se0r (o4 of | 0;’ Y2 +is 42
¢ seee [ :—l
S. Use any place value strategy to multiply or divide.
a. 5316+3 b. 3,809+5
1712 161 4
35310 i 513809 i
—-2' x : 3 '_32 !1"6'
13 5316 30 3309
-21 20 3505 +417 3899
-5 09
21 o
21 5
Ob
i
0
c. 29x56 d. 17x43
50 56 Ho 3
b \ x 29 43
9 \,r%o 54 54 7 230 2l xt7
450 T 21
120 2 %6
+l000 30
0 lpoo \20 —_— o Yoo 30
2 llbl‘f t:lzg
J 731
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Directions: 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.
42x3%9 % Yp xHo
. SO ] 42
l “They need 1659 Yo x40 = 11s00

q 3uo 13 %59
13 Sqpave wekers of
6o ; My amswer
3¢ 1200 00 5 60 Gloon'\:)- A §
+1200 is reasonable becavse
*
- 1,638 iF 15 close fo my estimate

of 1600 squart wmeters.

b. The store ordered small posters and large posters to promote their apening. 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?

larje. /Ei 12x4% N
Swmall
——
ys ?
; 5% 528 more swall PDS‘}US
= s 4ys 5 were ordered Hhan large
7 g0 "-] xI2 -1 posters.
([ 52%
10 yoo % ;g P=52¢
| [T + 400
576
COMMON g/lac;:tlle 3: g/l/;lsti/_ﬂgit Multiplication and Division en a eny 3.5.22
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

¢. 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 %3 v
B 127 ! p5 17
X 8
el ...72... E L 32 -
= 3¢ 6l
reMoi ﬂ. 3+S = 38|
5

The stve needs to order 18 packages.  If they order
41 ?adagcs, only 3 oniforms will come and
they ol need 9 wore unifions.

d. There are 3 numbersforthe combination to the store’s safe. The first numberis 17. The other2
numbers can be multiplied together togive 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 = Ix23

L% z uxl

2% ¢ 2""“'

28 142

oz W] The Combination possibilities are:

28 = TxH 17, \, 28
17, 29,1
17, 7,4
‘7. 4.2
|1|ql1
'1,’1“*
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