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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Grade 5 ® Module 2

Multi-Digit Whole Number and
Decimal Fraction Operations

OVERVIEW

In Module 1, students explored the relationships of adjacent units on the place value chart to generalize
whole number algorithms to decimal fraction operations. In Module 2, students apply the patterns of the base
ten system to mental strategies and the multiplication and division algorithms.

Topics A through D provide a sequential study of multiplication. To link to prior learning and set the foundation
for understanding the standard multiplication algorithm, students begin at the concrete—pictorial level in Topic
A. They use number disks to model multi-digit multiplication of place value units, e.g., 42 x 10, 42 x 100,

42 x 1,000, leading to problems such as 42 x 30, 42 x 300 and 42 x 3,000 (5.NBT.1, 5.NBT.2). They then round
factors in Lesson 2 and discuss the reasonableness of their products. Throughout Topic A, students evaluate and
write simple expressions to record their calculations using the associative property and parentheses to record
the relevant order of calculations (5.0A.1).

In Topic B, place value understanding moves toward understanding the distributive property via area diagrams
which are used to generate and record the partial products (5.0A.1, 5.0A.2) of the standard algorithm
(5.NBT.5). Topic C moves students from whole numbers to multiplication with decimals, again using place value
as a guide to reason and make estimations about products (5.NBT.7). In Topic D, students explore multiplication
as a method for expressing equivalent measures. For example, they multiply to convert between meters and
centimeters or ounces and cups with measurements in both whole number and decimal form (5.MD.1).

Topics E through H provide a similar sequence for division. Topic E begins concretely with number disks as an
introduction to division with multi-digit whole numbers (5.NBT.6).
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In the same lesson, 420 + 60 is interpreted as 420 + 10 + 6. Next, students round dividends and two-digit
divisors to nearby multiples of 10 in order to estimate single-digit quotients (e.g., 431 + 58 = 420 + 60 = 7) and
then multi-digit quotients. This work is done horizontally, outside the context of the written vertical method.
The series of lessons in Topic F leads students to divide multi-digit dividends by two-digit divisors using the
written vertical method. Each lesson moves to a new level of difficulty with a sequence beginning with
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

divisors that are multiples of 10 to non-multiples of 10. Two instructional days are devoted to single-digit
qguotients with and without remainders before progressing into two- and three-digit quotients (5.NBT.6).

In Topic G, students use their understanding to divide decimals by two-digit divisors in a sequence similar to
that of Topic F with whole numbers (5.NBT.7). In Topic H, students apply the work of the module to solve
multi-step word problems using multi-digit division with unknowns representing either the group size or
number of groups. In this topic, an emphasis on checking the reasonableness of their answers draws on skills
learned throughout the module, including refining their knowledge of place value, rounding, and estimation.
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Focus Grade Level Standards

Write and interpret numerical expressions.

5.0A.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with
these symbols.

5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7, then
multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large as 18932
+ 921, without having to calculate the indicated sum or product.

Understand the place value system.!

5.NBT.1  Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it
represents in the place to its right and 1/10 of what it represents in the place to its left.

5.NBT.2 Explain patterns in the number of zeros of the product when multiplying a number by powers
of 10, and explain patterns in the placement of the decimal point when a decimal is multiplied
or divided by a power of 10. Use whole-number exponents to denote power of 10.

Perform operations with multi-digit whole numbers and with decimals to hundredths.

5.NBT.5 Fluently multiply multi-digit whole numbers using the standard algorithm.

5.NBT.6  Find whole-number quotients of whole numbers with up to four-digit dividends and two-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.

5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method and
explain the reasoning used.?

Convert like measurement units within a given measurement system.

5.MD.1  Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real
world problems.

! The balance of this cluster is addressed in Module 1.

2 Focus on decimal multiplication of a single-digit, whole number factor times a multi-digit number with up to 2 decimal places (e.g., 3
x 64.98). Restrict decimal division to a single digit whole number divisor with a multi-digit dividend with up to 2 decimal places (e.g.,
64.98 + 3). The balance of the standard is taught in Module 4.
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Foundational Standards

4.0A.1

4.0A.3

4.NBT.4

4.NBT.5

4.NBT.6

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.

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.

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

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.

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.

Focus Standards for Mathematical Practice

MP.1

MP.2

MP.7

MP.8

Make sense of problems and persevere in solving them. Students make sense of problems
when they use number disks and area models to conceptualize and solve multiplication and
division problems.

Reason abstractly and quantitatively. Students make sense of quantities and their
relationships when they use both mental strategies and the standard algorithms to multiply
and divide multi-digit whole numbers. Student also “decontextualize” when they represent
problems symbolically and “contextualize” when they consider the value of the units used and
understand the meaning of the quantities as they compute.

Look for and make use of structure. Students apply the times 10, 100, 1,000 and the divide by
10 patterns of the base ten system to mental strategies and the multiplication and division
algorithms as they multiply and divide whole numbers and decimals

Look for and express regularity in repeated reasoning. Students express the regularity they
notice in repeated reasoning when they apply the partial quotients algorithm to divide two-,
three-, and four-digit dividends by two-digit divisors. Students also check the reasonableness
of the intermediate results of their division algorithms as they solve multi-digit division word
problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives

Module Overview m

5.NBT.1 Mental Strategies for Multi-Digit Whole Number Multiplication 2
5.NBT.2 Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place
5.0A.1 value patterns and the distributive and associative properties.

Lesson 2: Estimate multi-digit products by rounding factors to a basic fact
and using place value patterns.

5.0A.1 The Standard Algorithm for Multi-Digit Whole Number Multiplication 7
5.0A.2 Lesson 3: Write and interpret numerical expressions and compare
5.NBT.5 expressions using a visual model.

Lesson 4: Convert numerical expressions into unit form as a mental strategy
for multi-digit multiplication.

Lesson 5: Connect visual models and the distributive property to partial
products of the standard algorithm without renaming.

Lesson 6: Connect area diagrams and the distributive property to partial
products of the standard algorithm without renaming.

Lesson 7: Connect area diagrams and the distributive property to partial
products of the standard algorithm with renaming.

Lesson 8: Fluently multiply multi-digit whole numbers using the standard
algorithm and using estimation to check for reasonableness of the
product.

Lesson 9: Fluently multiply multi-digit whole numbers using the standard
algorithm to solve multi-step word problems.

5.NBT.7 Decimal Multi-Digit Multiplication 3
5.0A.1 Lesson 10: Multiply decimal fractions with tenths by multi-digit whole

5.0A.2 numbers using place value understanding to record partial

5.NBT.1 products.

Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
conversion to a whole number problem and reasoning about the
placement of the decimal.

Lesson 12: Reason about the product of a whole number and a decimal with
hundredths using place value understanding and estimation.

5.NBT.5 Measurement Word Problems with Whole Number and Decimal Multiplication 3
5.NBT.7 Lesson 13: Use whole number multiplication to express equivalent
5.MD.1

I COM MON Module 2:
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Module Overview m

Days

Standards Topics and Objectives
5.NBT.1 measurements.
>NBT.2 Lesson 14: Use decimal multiplication to express equivalent measurements.
Lesson 15: Solve two-step word problems involving measurement and multi-
digit multiplication.
Mid-Module Assessment: Topics A—-D (assessment % day, return % day, remediation 3
or further applications 2 days)
5.NBT.1 E | Mental Strategies for Multi-Digit Whole Number Division 3
5.NBT.2 Lesson 16: Use divide by 10 patterns for multi-digit whole number division.
5.NBT.6
Lessons 17-18: Use basic facts to approximate quotients with two-digit divisors.
5.NBT.6 F | Partial Quotients and Multi-Digit Whole Number Division 5
Lesson 19: Divide two- and three-digit dividends by multiples of 10 with
single-digit quotients and make connections to a written method.
Lesson 20: Divide two- and three-digit dividends with single-digit quotients
and make connections to a written method.
Lesson 21: Divide two- and three-digit dividends by two-digit divisors with
single-digit quotients and make connections to a written method.
Lessons 22—-23: Divide three- and four-digit dividends by two-digit divisors
resulting in two- and three-digit quotients, reasoning about the
decomposition of successive remainders in each place value.
5.NBT.2 G | Partial Quotients and Multi-Digit Decimal Division 4
5.NBT.7 Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
placement of the decimal point and making connections to a
written method.
Lesson 25: Use basic facts to approximate decimal quotients with two-digit
divisors, reasoning about the placement of the decimal point.
Lessons 26—27: Divide decimal dividends by two-digit divisors, estimating
guotients, reasoning about the placement of the decimal point,
and making connections to a written method.
5.NBT.6 H | Measurement Word Problems with Multi-Digit Division 2
5.NBT.7 Lessons 28-29: Solve division word problems involving multi-digit division with
group size unknown and the number of groups unknown.
End-of-Module Assessment: Topics A—H (assessment % day, return % day, 3
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Standards Topics and Objectives

remediation or further application 2 days)

Total Number of Instructional Days 35

Terminology

New or Recently Introduced Terms

= Decimal Fraction (a proper fraction whose denominator is a power of 10)
= Multiplier (a quantity by which a given number—a multiplicand—is to be multiplied)
= Parentheses (the symbols used to relate order of operations)

Familiar Terms and Symbols®

=  Decimal (a fraction whose denominator is a power of ten and whose numerator is expressed by
figures placed to the right of a decimal point)

= Digit (a numeral between 0 and 9)

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

= Equation (a statement that the values of two mathematical expressions are equal)

=  Equivalence (a state of being equal or equivalent)

=  Equivalent measures (e.g., 12 inches = 1 foot; 16 ounces = 1 pound)

= Estimate (approximation of the value of a quantity or number)

= Exponent (the number of times a number is to be used as a factor in a multiplication expression)

= Multiple (a number that can be divided by another number without a remainder like 15, 20, or any
multiple of 5)

= Pattern (a systematically consistent and recurring trait within a sequence)
= Product (the result of a multiplication)

= Quotient (the answer of dividing one quantity by another)

= Remainder (the number left over when one integer is divided by another)
=  Renaming (making a larger unit)

=  Rounding (approximating the value of a given number)

= Unit Form (place value counting, e.g., 34 stated as 3 tens 4 ones)

3 These are terms and symbols students have used or seen previously.
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Suggested Tools and Representations

= Area models (e.g., an array) @
= Number bond ‘.. .. @@@
= Number disks ‘.. @@@

Unit form modeled with number disks:
7 hundreds 2 tens 6 ones = 72 tens 6 ones Number bond

= Partial product (an algorithmic method that takes base ten decompositions of factors, makes
products of all pairs, and adds all products together)

= Partial quotient (an algorithmic method using successive approximation)

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 applicable to more than one population. The
charts included in Module 1 provide a general overview of the lesson-aligned scaffolds, organized by
Universal Design for Learning (UDL) principles. To read more about the approach to differentiated instruction
in A Story of Units, please refer to “How to Implement A Story of Units.”

4 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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Assessment Summary

Type

Mid-Module
Assessment Task

Administered

After Topic D

Format

Constructed response with
rubric

Module Overview m

Standards Addressed ‘

5.0A.1
5.0A.2
5.NBT.1
5.NBT.2
5.NBT.5
5.NBT.7
5.MD.1

End-of-Module
Assessment Task

After Topic H

Constructed response with
rubric

5.0A.1
5.0A.2
5.NBT.1
5.NBT.2
5.NBT.5
5.NBT.6
5.NBT.7
5.MD.1
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic A
Mental Strategies for Multi-Digit
Whole Number Multiplication

5.NBT.1, 5.NBT.2, 5.0A.1

Focus Standard: 5.NBT.1 Recognize that in a multi-digit number, a digit in one place represents 10 times as much
as it represents in the place to its right and 1/10 of what it represents in the place to its
left.

5.NBT.2 Explain patterns in the number of zeros of the product when multiplying a number by

powers of 10, and explain patterns in the placement of the decimal point when a
decimal is multiplied or divided by a power of 10. Use whole-number exponents to
denote power of 10.

Instructional Days: 2
Coherence -Links from: G4-M3 Multi-Digit Multiplication and Division
-Links to: G5-M5 Addition and Multiplication with Volume and Area
G6-M5 Area, Surface Area, and Volume Problems

Topic A begins a sequential study of multiplication that culminates in Topic D. In order to link prior learning
from Grade 4 and Grade 5’s Module 1 and to set the stage for solidifying the standard multiplication
algorithm, students begin at the concrete—pictorial level. They use number disks to model multi-digit
multiplication of place value units, e.g., 42 x 10, 42 x 100, 42 x 1,000, leading quickly to problems such as

42 x 30,42 x 300, and 42 x 3,000 (5.NBT.1, 5.NBT.2). Students then round factors in Lesson 2, and discuss
the reasonableness of their products. Throughout Topic A, students evaluate and write simple expressions to
record their calculations using the associative property and parentheses to record the relevant order of
calculations (5.0A.1).

A Teaching Sequence Towards Mastery of Mental Strategies for Multi-Digit Whole Number Multiplication

Objective 1: Multiply multi-digit whole numbers and multiples of 10 using place value patterns and the
distributive and associative properties.
(Lesson 1)

Objective 2: Estimate multi-digit products by rounding factors to a basic fact and using place value

patterns.
(Lesson 2)
I COMMON Topic A: Mental Strategies for Multi-Digit Whole Number Multiplication ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1

Objective: Multiply multi-digit whole numbers and multiples of 10 using
place value patterns and the distributive and associative properties.

Suggested Lesson Structure

B 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 by 10, 100, and 1,000 5.NBT.2 (3 minutes)
= Place Value 5.NBT.3 (4 minutes)
= Round to Different Place Values 5.NBT.4 (5 minutes)

Multiply by 10, 100, and 1,000 (3 minutes)

Note: This review fluency drill will carry forward Module 1 skills and lay the groundwork for today’s lesson in
which both factors are multiples of 10.

T: (Write 3 x 10.) Say the product.

S: 30.

Repeat the process using the following possible sequence: 3 x 100; 3 x 1,000; 5 x 1,000; 0.005 x 1,000;
50 x 100; 0.05x100; 30 x100; 30x1,000; 32 x1,000; 0.32x1,000; 52 x100; 5.2x100; 4x10; 0.4 x 10;
0.45 x 1,000; 30.45 x 1,000; 7 x 100; 72 x 100; and 7.002 x 100.

Place Value (4 minutes)

Note: This fluency drill reviews composing and decomposing units, crucial to multiplying multiples of 10 in
Lesson 2.

Materials: (S) Personal white boards

T: (Project place value chart from millions to ones. Write 4 ten disks in the tens column.) How many
tens do you see?

S: 4tens.
Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place
I ggg};MON value patterns and the distributive and associative properties. en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

T: (Write 4 underneath the disks.) There are 4 tens and how many ones?

S: Zeroones.

T: (Write 0 in the ones column. Below it, write 4 tens =____.) Fill in the blank.
S: 4tens=40.

Repeat the process for 4 ten thousands, 4 hundred thousands, 7 millions, and 2 thousands.

T: (Write 5 hundreds = ___.) Show the answer in your place value chart.
S:  (Students write 5 in the hundreds column and 0 in the tens and ones columns.)

Repeat the process for 3 tens, 53 tens, 6 ten thousands, 36 ten thousands, 8 hundred thousands 36 ten
thousands, 8 millions 24 ten thousands, 8 millions 17 hundred thousands, and 1034 hundred thousands.

Round to Different Place Values (5 minutes)

Note: Practicing rounding to different place values in isolation will help students when they estimate to find
products in Lesson 2.

Materials: (S) Personal white boards

Label your number line. 8,500 is the same as how many hundreds?

85 hundreds.

How many hundreds are in 8,735?

87 hundreds.

(Write 8,735 = .) Show 8,735 on your number line and write the number sentence.
(Label 8,735 between 8,500 and 9,000 on the number line, and write 8,735 = 9,000.

T: (Project 8,735.) Say the number.

S: 8,735.

T: Let’s round to the thousands, hundreds, and tens places.
T: Draw a vertical number line on your boards with two points and a midpoint between them.
T: Between which two thousands is 8,735?

S: 8 thousand and 9 thousand.

T: Label the two outside points with these values.

S: (Label.)

T: What’s the midpoint for 8,000 and 9,0007?

S: 8,500.

T:

S:

T:

S:

T:

S:

Students round to the hundreds and tens. Follow the same process and procedure for 7,458.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Application Problem (6 minutes) 56 fut

The top surface of a desk has a length of 5.6 feet. The DLL j l ]

length is 4 times its width. What is the width of the

desk?

Dw 56 denthe 24 = 14 henths
Q |4 tenthe= LY

Note: This is a review of M1-Topic F, dividing decimals ? The widbe of the dede

by single-digit whole numbers. Allow students to share

is 1% 44,

their approaches with the class. Accept any valid
approach.

Concept Development (32 minutes)

Materials: (S) Place value charts and personal white boards

Problems 1-4

4 x 30

40 x 30
40 x 300

4,000 x 30

T:

(Write on board: 4 x 30. Below it, write 4 x 3 tens = .) To find the product, start by
multiplying the whole numbers, remembering to state the unit in your product.

S: 12 tens.

T: Show 12 tens on your place value chart. What is 12 tens in standard form?

S: 120.

T: (Write on board.) 4 tens x 3 tens = . Solve with a partner.

S: (Work.)

T: How did you use the previous problem to help you solve 4 tens x 3 tens?

S:  The only difference was the place value unit of the first factor, so it was 12 hundreds. = It’s the
same as 4 threes times 10 times 10, which is 12 hundreds. = | multiplied 4 x 3, which is 12. | then
multiplied tens by tens, so my new units are hundreds. Now, | have 12 hundreds, or 1,200.

T: Let me record what | hear you saying. (Write (4 x 3) x 100 on the board.)

T: (Write 4 tens x 3 hundreds = on the board.) How is this problem different than the last
problem?

S:  We are multiplying tens and hundreds, not ones and hundreds, or tens and tens.

T: 4tensisthe same as 4 times 10. (Write 4 x 10 on board). 3 hundreds is the same as 3 times what?

S: 100.
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442 d0w 49

S:

(Write 3 x 100 next to 4 x 10 on board.) So, another way to write our problem would be (4 x 10) x (3
x 100). (Now write (4 x 3) x (10 x 100) on the board.) Are these expressions equal? Why or why
not? Turn and talk.

Yes, they are the same. = We can multiply in any order, so they are the same.
What is 4 x 3?

12.

(Record 12 under 4 x 3.) What is 10 x 100?

1,000.

(Record 1,000 under 10 x 100.)

What is the product of 12 and 1,0007?

12,000.

Repeat the sequence with 4,000 x 30.

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

Problems 5-8
60 x5
60 x 50
60 x 500
60 x 5,000
—  T: (Write on board.) 60 x5 = :

T: (Underneath the equation above, write (6 x 10) x 5 and (6 x 5) x 10. Are both of these equivalent to
60 x 5? Why or why not? Turn and talk.

T: When we change the order of the factors we are using the commutative (any-order property).
When we group the factors differently (point to board) we are using the associative property of
multiplication.

T: Let’ssolve (6 x5) x 10.

S: (Solve 30 x 10 = 300.)

T: For the next problem, use the properties and what you know about multiplying multiples of 10 to
help you solve.

T: (Write on board.) 60 x 50 = . Work with a partner to solve, and then explain.

S: lthought of 60 as 6 x 10 and 50 as 5 x 10. | rearranged the factors to see (6 x 5) x (10 x 10). | got
30 x 100 = 3,000. -> | first multiplied 6 times 5 and got 30. Then | multiplied by 10 to get 300, and
then multiplied by 10 to get 3,000.

T: | notice that in our last problem set the number of zeros in the product was exactly the same
number of zeros in our factors. That doesn’t seem to be the case here. Why is that?

S: Because 6 x 5is 30, then we have to multiply by 100. So, 30 ones x 100 is 30 hundreds, or 3,000.

T: Think about that as you solve 60 x 500 and 60 x 5,000 independently.

Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place
I ggg};MON value patterns and the distributive and associative properties. en a e ny
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Problems 9-12
451x 8

451 x 80

4,510 x 80
4,510 x 800

T: Find the product, 451 x 8, using any method.
S:  (Solve to find 3,608.)

T: How did you solve?
S

Lesson 1

| used the vertical algorithm. = | used the distributive property. | multiplied 400 x 8, then 50 x 8,

and then 1 x 8. | added those products together.

T: What makes the distributive property useful here? Why does it help here, but we didn’t really use it

in our other problems? Turn and talk.

S: There are different digits in three place values instead of all zeros. If | break the number apart by

unit, then | can use basic facts to get the products.

T: Turn and talk to your partner about how can you use 451 x 8 to help you solve the 451 x 80,
4,510 x 80, and 4,510 x 800. Then evaluate these expressions.

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 careful 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. Assign
incomplete problems for homework or at another time
during the day.

Student Debrief (10 minutes)

Lesson Objective: Multiply multi-digit whole numbers
and multiples of 10 using place value patterns and the
distributive and associative properties.

Lesson 1 Problem Set !;,Mi:

NYS COMMON CORE MATHEMATICS CURRICULUM

Name T‘l ‘rw Date
1. Fillin the blanks using your knowledge of place value units and basic facts.
a. 23x20 d. 410x400
Think: 23ones x2tens=_ LG tens 41tens x 4 hundreds = 164_tNovsands.

410x400= V', 000

23x20=__ 460

3310 x 300

=

230x20

Think: 23 tens x 2 tens =_H6 hundreds

o

33! tensx_3 _hundreds
=993 thoysands

3310x300=_993,000

230x20=_4, P20

¢ 41x4

4lonesx4cones=164__ QF l& f. 500 x 600

sxa=_1G4H 5 hundredsx @ hundreds
=30_4en-thev s
500x 600 = 300,000

2. Determine if these equations are true or false. Defend your answer using your knowledge of place value
and the commutative, associative andfor distributive properties.

a Gtens=2tensx3tens Flse, because 2Ziens x 3tens = b hondreds or Goo.
20%380 =600

b. 44x20x10=440x%2
Folse. These averltequal. T can rewrite 4Ux 105440 ant. 440X1p # 44ox2

¢. 86 ones x 90 hundreds = 86 ones x 900 tens

True, beonuse. G0hurdreds 1sequal 7o WOns whicty equal trthe value of o°-

d. 6AxBx100=640x3x1‘0
Trues T can rewriie the problem 4o be 8X64X100 =8x troxe

C#X100 15 equal 7o bHO X 10
“ COMMON ‘ Lesson 1
CORE oate

vatue pattems and the distributive
o213

ochte properes. engage“y 2a10
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NYS COMMON CORE MATHEMATICS CURRICULUM

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.

=  Take time to compare the various strategies used
by students to find the products in Problem 3.
Discuss how the parentheses that are used to
show thinking direct us toward which part of the
equation was grouped and, thus, which part of

Lesson 1

NYS COMMON CORE MATHEMATICS CURRICULUM

a 5712:10:10)(10:570!2.)(10 '
False.. T Con rewrite the problem
STX 2%1000 £ STOX 210

b

5. 7x9 7x90

=63 =63x10
=630

b, 45x3 45 x 30
=3¢ =13SX10
=1350

¢ 40x5 20% 50
=700 =zo0Xlo0
=2,000

d. T18x2 7180 %20
lyzp =136X100
=U3,600

Find the products. Show your thinking. The first row gives some ideas for showing your thinking.

o he £7x 241000 onthe leftside.

70 x 90 70 x 900

= (7x10) x(9x10) ={7x8) % (10 x 100)

={7x01x 100 =&3.000

= 6300

450 x 30 450 x 300
=@sxx(3x10) = (pexF)x{10% 100)
=(45¥3)Kto0 =135,000
=13500

40 x 500 400 x 5000
=) x(Sx o)) =xsIX (100X 1000)
= (4%S)x 1600 =20% |ogood
= 20,000 = 2,000,000

7180 x 200 71,800 % 2000

=(TIgrox(2xioo) |=(T1§x2)x (100X 1000)
=(118%2) x(loxwﬁ)‘ =436 x 100,000

COMMON
CORE Date:

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

the expression is evaluated first.

In the table for Problem 3, for which problem
was the distributive property most useful when
solving? Which problems would you not need to
use the distributive property?

In Problem 2, was it necessary to solve each
expression in order to compare the values? Why
or why not? Lead the discussion toward the idea
that the commutative, associative, and
distributive properties allow us to make those
comparisons without calculating.

Problem 4 raises one of the most common error
patterns in multiplying by powers of 10. Take
time to explore Ripley’s error in thinking fully by
allowing students to share their examples. Is
there a pattern to the examples that we have
shared? Any example involving 5 times an even
number will produce such an example: 4 x 50;
50 x 60; 500 x 80; 2,000 x 50.

How does understanding place value help you
decompose large numbers to make them easier
to multiply?

About 36 million gallons of water leak from the
New York City water supply every day. About
how many gallons of water leak in one 30-day
month? How can the patterns we discovered
today about multiplying by 10’s, 100’s, and
1,000’s help us solve this problem?

Lesson 1:

7/4/13

= 1436 % 1000 | = 143,600, 000
=),436,000 |

Mutiply mult-digit whale numbers and and multiples of L0 using
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3. Rioley told his mom that multiplying whole numbers by multiples of 10 was easy because you just count
2610 in the factors and put them in the product. He used these two examples to explain his strategy.

800 x 700 = 560,000
{2 zeros) (2 zeras) (4 zeros)

D00 = BOO = 4.200.000
{3zeros) (2zeros) (5 zeros)

3. Ripley's mam said his strategy won't always work. Why not? Give an example.

This strategy wen't always work because i+depends on +he
factors that yourre multiplying . For example :

Hoox Soo = Zov, o000, + X.in this example
(22dos) (2eend) (S¥emd) Ane:m”r worhin i
e Ly =20,50 the paduct will have. en extm zero

the fwo clors.
5. The Lana ;amm"ﬂ?éms amwﬁﬂlm‘mu\lnnsmrumm How many gaflons of

water flow over the falls in 1 minute?

Tunit = 600,000 Gallons

6o units= 600,000 X 60 = 36,000,000 qallons

36,000,000 gallons of weter will Flow over +he Flle 1 1 minute,

6. Tickets to a baseball game are $20 for an adult and $15 for a student. A school buys tickets for 45 adults
and 600 students. Haw mz&mmev will the school spend far the tickets?

Tuents
it B T sessssto A0

shident [tTt5 6” . o £ 5K boo="49,000
The school will spend #9,900 for the. Hickets.

“ gg.;%MON | tessont:

2-Ta L1

WMultiply mult-digh whale numbrs and and multigles ef 10 wsing

iace vadoeSasms e e Gl and 3500 9t u-m-..«.s.engage“y 249
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

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 1: Multiply multi-digit whole numbers and multiples of 10 using place ny
value patterns and the distributive and associative properties. 2.A.8
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PrOblem Set

Name Date

1. Fillin the blanks using your knowledge of place value units and basic facts.

a. 23x20 d. 410x400
Think: 23 ones x 2 tens = tens 41 tens x 4 hundreds = 164
23x20=__ 410 x 400 =

b. 230x20 e. 3,310 x 300
Think: 23 tens x 2 tens = tens x hundreds = 993
230%x20 = 3,310 x 300 =

c. 41x4 f. 500 x 600
41 ones x 4 ones = 164 hundreds x hundreds = 30
41 x4 = 500x 600 =

2. Determine if these equations are true or false. Defend your answer using your knowledge of place value
and the commutative, associative, and/or distributive properties.

a. 6tens=2tensx3tens
b. 44x20x10=440x2
c. 86 ones x 90 hundreds = 86 ones x 900 tens

d. 64x8x100=640x%x8x 10

I COMMON Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place

CO RE value patterns and the distributive and associative properties. engage ny 2.A.9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PrOblem Set

e. 57x2x10x10x10=570x2x10

3. Find the products. Show your thinking. The first row gives some ideas for showing your thinking.

a. 7x9 7 x90 70x90 70 x 900
=63 =63 x10 =(7 x 10) x (9 x 10) = (7 x9) x (10 x 100)
=630 =(7x9) x 100 = 63,000
=6,300
b. 45x3 45 x 30 450 x 30 450 x 300
c. 40x5 40 x 50 40 x 500 400 x 5,000
d. 718x2 7,180 x 20 7,180 x 200 71,800 x 2,000
COMMON Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place ny
value patterns and the distributive and associative properties.
I core I it engage

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org (cc) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.A.10



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PrOblem Set

4. Ripley told his mom that multiplying whole numbers by multiples of 10 was easy because you just count
zeros in the factors and put them in the product. He used these two examples to explain his strategy.

7,000 x 600 = 4,200,000 800 x 700 = 560,000
(3 zeros) (2 zeros) (5 zeros) (2 zeros) (2 zeros) (4 zeros)

a. Ripley’s mom said his strategy won’t always work. Why not? Give an example.

5. The Canadian side of Niagara Falls has a flow rate of 600,000 gallons per second. How many gallons of
water flow over the falls in 1 minute?

6. Tickets to a baseball game are $20 for an adult and $15 for a student. A school buys tickets for 45 adults
and 600 students. How much money will the school spend for the tickets?

I COMMON Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place

e numo ol . ny
value patterns and the distributive and associative properties.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit Ticket

Name Date

1. Find the products.

a. 1,900x 20 b. 6,000 x50 c. 250x300

2.  Explain how knowing 50 x 4 = 200 helps you find 500 x 400.

I COMMON Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place

CORE value patterns and the distributive and associative properties. engage ny 2.A.12
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homewcrk

Name

Date

1. Fillin the blanks using your knowledge of place value units and basic facts.

a. 43x30
Think: 43 ones x 3 tens =
43 x30=

b. 430x30
Think: 43 tens x 3 tens =
430 %30 =

c. 830x20
Think: 83 tens x 2 tens = 166
830x20=

d. 4,400 x 400

hundreds x
4,400 x 400 =
e. 80x5,000
tens x
80 x 5,000 =

tens

hundreds

hundreds = 176

thousands = 40

2. Determine if these equations are true or false. Defend your answer using your knowledge of place
value and the commutative, associative, and/or distributive properties.

a. 35 hundreds =5 tens x 7 tens

b. 770x6=77 x6x 100

c. 50tens x 4 hundreds = 40 tens x 5 hundreds

d. 24x10x90=90x 2,400

I COMMON Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place

CO RE value patterns and the distributive and associative properties. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

3. Find the products. Show your thinking. The first row gives some ideas for showing your thinking.

a. 5x5 5x50 50 x 50 50 x 500
=25 =25x10 =(5x10) x (5x10) =(5x5)x (10 x 100)
=250 =(5x5)x 100 = 25,000
=2,500
b. 80x5 80 x50 800 x 500 8,000 x 50
c. 637x3 6,370 x 30 6,370 x 300 63,700 x 300

4. A concrete stepping stone measures 20 inches square. What is the area of 30 such tiles?

5. A numberis 42,300 when multiplied by 10. Find the product of this number and 500.

I COMMON Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place

e numb i | ny
value patterns and the distributive and associative properties. 2.A.14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Lesson 2

Objective: Estimate multi-digit products by rounding factors to a basic fact
and using place value patterns.

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)

= Sprint: Multiply by 10, 100, and 1,000 5.NBT.2 (8 minutes)
= Round to Different Place Values 5.NBT.4 (2 minutes)
= Multiply by Multiples of 10 5.NBT.2 (2 minutes)

Sprint: Multiply by 10, 100, and 1,000 (8 minutes)

Note: This review fluency drill will help preserve skills students learned and mastered in Module 1 and lay the
groundwork for future concepts.

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

Round to Different Place Values (2 minutes)

Note: Practicing rounding to different place values in isolation will help students when they estimate to find
products later in the module.

T: (Project 48,625.) Say the number.

S: 48,625.
T: (Write a vertical number line with two points and a midpoint.) Between which two ten-thousands is
48,6257

S: 40,000 and 50,000.

(Write 40,000 at the bottom point and 50,000 at the top point.) What’s the midpoint for 40,000 and
50,0007

S:  45,000.
(Write 45,000 at the midpoint.) Would 48,625 fall above or below 45,0007
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S:  Above.
T: (Write 48,625 = .) What’s 48,625 rounded to the nearest ten-thousand?
S:  50,000.

Repeat the process for thousands, hundreds, and tens.

Multiply by Multiples of 10 (2 minutes)

Note: This review fluency drill will help preserve skills students learned and mastered in Module 1 and lay the
groundwork for future concepts.

Materials: (S) Personal white boards

T: (Write31x10= .) Say the multiplication 3lxw0= 310 5\0x2=&,z_o
sentence.

S: 31x10=310. 3“(/28 = 620
(Write 310 x 2 = beside 31 x 10 = 310.) Say lox 22

the multiplication sentence.
S: 310x2=620.

(Write 310 x 20 = below 310 x 2 =620.) Write 310 x 20 as a three-step multiplication
sentence, taking out the ten.

S: 310x10x 2 =6,200.
T: Show your board. (Check for accuracy.)

Direct students to solve using the same method for 23 x 40 and 32 x 30.

Application Problem (8 minutes)
2é5xe =130
Jonas practices guitar 1 hour a day for 2 years. —

Bradley practices the guitar 2 hours a day more than ~ E:I:
Jonas. How many more minutes does Bradley

practice the guitar than Jonas over the course of 2 g :%
years?

2
Note: The Application Problem is a multi-step word minutes
problem that asks students to convert units and |4bo X 6o = I4b X lorlo x b
multiply with multi-digit factors using their = 8714600
knowledge of the distributive and associative Bradl e Mo quobes 7,600 sk sallies
property from Lesson 1. Allow students to share radley practed T j
. Hien Jdenad ™ Z yws.
approaches with classmates. were
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Concept Development (30 minutes)

Problem 1
Contextualize estimation using population of classroom and school.
T: How many students do we have in class? (Use class, school, and building numbers for the following
that would yield a two-digit by two-digit estimation equation.)
23.
Do all of the classes have exactly 23 students?
No.

There are 18 classes, but I’'m not sure exactly how many students are in each class. What could | do
to find a number that is close to the actual number of students in our school?

A

Estimate how many students are in each class.
Great idea. What number could help me make an estimate for the number of students in each class?

ﬂ\xfﬁ
20 X Do

2 X 1BRAS
g X 10

You could use the number in our class of 23.

A

True, but 23 is a little more difficult to multiply in my head.
I'd like to use a number that | can multiply mentally. What
could | round 23 to so it is easier to multiply?

20 students.
What could | round 18 to?
20 classes.

Multiply 20 by 20.

What would my estimate be? Explain your thinking.

400. 2 times 2 is 4. Then you multiply 4 by 10 and 10. &
(Write on board (4 x 10) x 10 =40 x 10 = 4 x 100.)

About 400 students. Estimates can help us understand
a reasonable size of a product when we multiply the
original numbers.

How would | estimate the total number of students?
\©)

A4 90 490 49

Problems 2-4
456 x 42 — 500 x 40 = 20,000

5 5 S hundreds % Ytens
4,560 x 42 — 5,000 x 40 = 200,000 s it
4,560 x 420 — 5,000 x 400 = 2,000,000 ©6° 2P 000

T:  (Write on board 456 x 42 = )

T: Suppose | don't need to know the exact product, just an
estimate. How could | round the factors to estimate the
product?

S:  You could round to the nearest 10. 2 You'd get 460 x 40.

Y5l x4T

COMMON Lesson 2: Estimate multi-digit products by rounding factors to a basic fact and ny
using place value patterns. g g 2.A.17
CORE Date: 7/4/13 en a e

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved, commoncore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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T: 460 x 40 is still pretty hard for me to do in my head. Could | round
456 to a different place value to make the product easier to find?

ysL x 42
YLeo X Yo
5x4 x 100 A1°

25 X 1000
2_0‘000

S:  You could round to the hundreds place. = 500 x 40 is just like we
did yesterday!

T: 500 x 40 does sound pretty easy! What would my estimate be?
Can you give me the multiplication sentence in unit form?

o®

S: 5 hundreds x 4 tens equals 20 thousands.

(Write (5 x 100) x (4 x 10) = 20 x 1,000 = 20,000.) So, my product
is about 20,000.

Problems 5-7
1,320 x 88
13,205 x 880
3,120 x 880

T: (Write on board 1,320 x 88 = .) Round the factors to estimate the product.
S: (Work.)

T: Explain your thinking. (Accept any reasonable estimates of the factors. The most important thinking
is how the properties are used to arrive at a product. You may also ask students to justify their
choice of place value for rounding.)

S:  lused 1,300 x 90, so | multiplied 13 x 9, then multiplied that by 1,000. This gave me 117,000. > |
used 1,000 x 90 and got 90,000.

T: Now, before you estimate 13,205 x 880, compare this to the problem we just did. What do you
notice is different?

S: The factors are greater. = 13,205 is about 10 times as large as 1,320, and 880 is exactly 10 times as
large as 88.

T: What do you think that will do to our estimate?
S: It should increase the product. = The product should be about 100 times as large as the first one.

S T: Let’s test that prediction. Round and find the estimated product. (Accept any reasonable estimate

of the factors. The important thinking is the properties and the comparison of the relative sizes of
the products.)

S: 13,205 — 10,000 and 880 — 900. So, 10,000 x 900 = (9 x 1) x 10,000 x 100 = 9,000,000.
T: Was our prediction correct?
S: Yes. 9 million is 100 times as large as 9,000.

Repeat the sequence for 3,120 x 880 and 31,200 x 880.
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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
solve these problems using the RDW approach used for
Application Problems. (Please see “How to Implement
A Story of Units” for more information on the Read—
Draw—Write approach.)

Student Debrief (10 minutes)

Lesson Objective: Estimate multi-digit products by
rounding factors to a basic fact and using place value
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.

= Raise the idea of a different rounding strategy for
Problem 1(c) using factors of 25 as “easy” mental
factors. Ask students to consider the notion of
rounding only one factor—5,840 to 6,000.
Multiply 6 x 25 = 150, and then multiply
150 x 1,000 to reach 150,000. What makes 25 an
easy factor even though it is not a multiple of 10?
Are there other numbers that students think of as
easy like 25? Compare this to rounding both
factors.

= In Problem 6 there are many ways to estimate
the solution. Discuss the precision of each one.
Which is the closest estimate? Does it matter in
the context of this problem? Students may use
any of these or may have other valid responses:

Lesson 2:
using place value patterns.
Date: 7/4/13
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Hame Jtine Date

1. Round the factors Lo estimate the products.
a 597x52 = 00 x

- _3o,000
A reasonable estimate for 597 x 52 is__ 30,000
b Wogess  =_ 1000 . 60 - 60,000

A reasonable estimate for 1183 x 54 is 60 000

Goop  «_ 25 =_IS¢,000

€. 584Dx25

Areasonable estimate for 584025 1s__|50,000

~

. Complete the table using your ing of place value and knowledge of rounding to estimate the
product.

Factors Rounded factars. Estimate

a. 2,809x42 3000 = 40 120,000

b. 28,090x420 30,000X#00 12,000,000

. 8932x59 q,000% 60 Sko,000

d. 89 tens x 63 tens | qooxéoo Séo,000 ;
e 398 hundreds x 52 tens “anDD Rsoo 20,000,000

COMMON | tessan2:
CORE N

=ZZp0OKD =20,000%100 =Z,000%X{00) = 20,000 X 000
= 20,000 =2,000,000 b =200,000 =i3’°'m‘0m
ﬂmas Lred
o, Fitin hOMSand He s 1k ven ‘mi‘gmdu‘!? 2hundeed-houands.
2 snxaza GO0 = HO = 22,000

NYS COMMON CORE MATHEMATICS CURRICULUM

ing exgreszicns would 200,000 be @ reasonable estimate? Explain how vou know,

21462 12 21467 x 121 2146 2121 1477 =117

b 726x67a=  JOD « TOO  -as0000

¢ szmoxsai= §000 « SO0 = 4000000

5. There are 19,763 ticke!s available for a New York Knicks home game. If there are 41 home games in a
seasan, about how many tickets are available for all the Knicks' home rames?

19,783 X 31 23 20,000% 40 = §o0000
There were about #oo,000 Hickets auailable for all the, Knicks'

home s,
6. Michael 5423 dolars a manth for collexe.

2. About how much menev would he have saved after 4 vears?

Hxi12.= 48 months
$U23 X 4§ me #4400 x50 = $20,000

He. would have Saved abouet $20,000 after 4 years,

b Will your estimate be lower or higher than the actual amount Michael will save? How do vou know?

T +hink, my estimate was lower +han the achial amout Micheel

will suve, becawe T tounded ¥423 Jo 3o Bt 2.4 round

49 4o 5D, T-Hhnk my estimate of $20,000 is feally clue o Hhe Atfug amoutt
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

423 x 12 =400 x 10 = 4,000 x 4 = 16,000

423 x 48 = 400 x 50 = 20,000

423 x12=423x10=4,230x4=4,200 x 4 = 16,800

423 x 4 years =423 x 5 years = 400 x 60 months = 24,000

= Consider allowing students to generate other factors in Problem 4 that would round to produce the
estimated product. Compare the problems to see how various powers of 10 multiplied by each
other still yield a product in the thousands.

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 2 Sprint

A # Correct
Multiply.

1 9x10 = 23| 73 x1,000 =
2 9x100 = 24 60 x 10 =
3| 9x1,000= 25| 600x10+=
4 8x10 = 26| 600x100 =
5 80x10= 27| 65x100=
6 80 x 100 = 28| 652x100 =
7| 80x1,000= 29| 342x100=
8 7x10 = 30| 800 x 100 =
9 70x 10 = 31| 800 x 1,000 =
10| 700x10= 32| 860 x 1,000 =
11| 700x 100 = 33| 867 x 1,000 =
12| 700 x 1,000 = 34| 492 x 1,000 =
13 2x10 = 35 34x10 =
14 30x10 = 36| 629x10=
15 32x10 = 37| 94x100 =
16 4x10 = 38| 238 x100 =
17 50 x 10 = 39| 47 x 1,000 =
18 54 x 10 = 40| 294 x 1,000 =
19 37 x10 = 41| 174 x100 =
20 84 x10 = 42| 285 x 1,000 =
21| 84 x100= 43| 951x100 =
22| 84 x1,000 = 441 129 x 1,000 =

© Bill Davidson
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B Improvement # Correct
Multiply.

1 8x10= 23| 37 x 1,000 =
2 8 x100 = 24 50x 10 =
3 8 x 1,000 = 25| 500x10=
4 7x10= 26| 500x 100 =
5 70 x 10 = 27| 56 x100 =
6 70 x 100 = 28| 562 x 100 =
7 | 70x 1,000 = 29| 432 x100 =
8 6x10= 30| 700x100 =
9 60 x 10 = 31| 700 x 1,000 =
10| 600x10= 32| 760 x 1,000 =
11| 600x 100 = 33| 765x 1,000 =
12| 600 x 1,000 = 34| 942 x 1,000 =
13 3x10= 35 74 x 10 =
14 20x 10 = 36| 269x10-=
15 23 x10 = 37| 49x100 =
16 5x10= 38| 328 x100 =
17 40 x 10 = 39| 37x1,000 =
18 45 x 10 = 40| 924 x 1,000 =
19 73 x10 = 41| 147 x100 =
20 48 x 10 = 42| 825 x 1,000 =
21 48 x 100 = 43| 651 x100 =
22| 48 x 1,000 = 441 192 x 1,000 =

© Bill Davidson
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

Name Date

1. Round the factors to estimate the products.
a. 597x52= x =

A reasonable estimate for 597 x 52 is

b. 1,103x59= X =

A reasonable estimate for 1,103 x 59 is

c. 5840x%x25= X =

A reasonable estimate for 5,840 x 25 is

2. Complete the table using your understanding of place value and knowledge of rounding to estimate the
product.

Factors Rounded Factors Estimate
a. 2,809x42 3,000 x 40 120,000
b. 28,090 x 420
c. 8,932x59
d. 89tensx 63 tens

e. 398 hundreds x 52 tens
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

3. For which of the following expressions would 200,000 be a reasonable estimate? Explain how you know.

2,146 x 12 21,467 x 121 2,146 x 121 21,477 x 1,217

4. Fill in the missing factors to find the given estimated product.

a. 571x43= X =24,000
b. 726 x674 = X =490,000
c. 8,379x541= X = 4,000,000

5. There are 19,763 tickets available for a New York Knicks home game. If there are 41 home gamesin a
season, about how many tickets are available for all the Knicks’ home games?

6. Michael saves $423 dollars a month for college.

a. About how much money will he have saved after 4 years?

b. Will your estimate be lower or higher than the actual amount Michael will save? How do you know?
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Name Date

1. Round the factors and estimate the products.

a. 656 x106=

b. 3,108 x7,942 =

c. 425x9,311=

d. 8,633x57,008 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Name Date

1. Round the factors to estimate the products.
a. 697 x82= x =

A reasonable estimate for 697 x 82 is

b. 5897x67= x =

A reasonable estimate for 5,897 x 67 is

c. 8,840x45= X =

A reasonable estimate for 8,840 x 45 is

2. Complete the table using your understanding of place value and knowledge of rounding to estimate the
product.

Factors Rounded Factors Estimate
a. 3,409x73 3,000 x 70 210,000
b. 82,290 x 240
c. 9,832x39
d. 98tens x 36 tens

e. 893 hundreds x 85 tens

3. The estimated answer to a multiplication problem is 800,000. Which of the following expressions could
result in this answer? Explain how you know.

8,146 x 12 81,467 x 121 8,146 x 121 81,477 x 1,217
I COMMON Lesson 2: Estimate multi-digit products by rounding factors to a basic fact and ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

4. Fill in the blank with the missing estimate.

a. 751x34= x = 24,000
b. 627x674= X =420,000
c. 7,939x541= X = 4,000,000

5. Inasingle season the New York Yankees sell an average of 42,362 tickets for each of their 81 home
games. About how many tickets do they sell for an entire season of home games?

6. Raphael wants to buy a new car.

a. He needs a down payment of $3,000. If he saves $340 each month, about how many months will it
take him to save the down payment?

b. His new car payment will be $288 each month for five years. What is the total of these payments?
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic B

The Standard Algorithm for Multi-
Digit Whole Number Multiplication

5.0A.2, 5.NBT.5, 5.0A.1

Focus Standard: 5.0A.2 Write simple expressions that record calculations with numbers, and interpret
numerical expressions without evaluating them. For example, express the calculation
“add 8 and 7, then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three
times as large as 18932 + 921, without having to calculate the indicated sum or product.

5.NBT.5 Fluently multiply multi-digit whole numbers using the standard algorithm.
Instructional Days: 7
Coherence -Links from: G4-M3 Multi-Digit Multiplication and Division

-Links to: G6—-M2 Arithmetic Operations Including Dividing by a Fraction
G6-M4 Expressions and Equations

In Topic B, place value understanding moves toward understanding the distributive property by using area
diagrams to generate and record partial products (5.0A.1, 5.0A.2) which are combined within the standard
algorithm (5.NBT.5). Writing and interpreting numerical expressions in Lessons 1 and 2, and comparing those
expressions using visual models lay the necessary foundation for students to make connections between the
distributive property as depicted in area models and the partial products within the standard multiplication
algorithm. The algorithm is built over a period of days increasing in complexity as the number of digits in
both factors increases. Reasoning about zeros in the multiplier along with considerations about the
reasonableness of products also provides opportunities to deepen understanding of the standard algorithm.
Although word problems provide context throughout Topic B, the final lesson offers a concentration of multi-
step problems that allow students to apply this new knowledge.
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NYS COMMON CORE MATHEMATICS CURRICULUM TopicB m

A Teaching Sequence Towards Mastery of the Standard Algorithm for Multi-Digit Whole Number

Multiplication

Objective 1: Connect visual models and the distributive property to partial products of the standard
algorithm without renaming.
(Lesson 3)

Objective 2: Convert numerical expressions into unit form as a mental strategy for multi-digit
multiplication.
(Lesson 4)

Objective 3: Connect visual models and the distributive property to partial products of the standard
algorithm without renaming.
(Lesson 5)

Objective 4: Connect area diagrams and the distributive property to partial products of the standard
algorithm without renaming.
(Lesson 6)

Objective 5: Connect area diagrams and the distributive property to partial products of the standard
algorithm with renaming.
(Lesson 7)

Objective 6: Fluently multiply multi-digit whole numbers using the standard algorithm and using
estimation to check for reasonableness of the product.
(Lesson 8)

Objective 7: Fluently multiply multi-digit whole numbers using the standard algorithm to solve multi-
step word problems.

(Lesson 9)
COMMON Topic B: The Standard Algorithm for Multi-Digit Whole Number Multiplication n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Lesson 3

Objective: Write and interpret numerical expressions and compare
expressions using a visual model.

Suggested Lesson Structure

B 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 by Multiples of 10 5.NBT.2 (3 minutes)
= Estimate Products 5.NBT.6 (5 minutes)
= Decompose a Factor: The Distributive Property 3.0A.5 (4 minutes)

Multiply by Multiples of 10 (3 minutes)

Note: This review fluency drill will help preserve skills students learned and mastered in Module 1 and lay the
groundwork for future concepts.

Follow the same process and procedure as G5—M2—-Lesson 2 for the following possible sequence: 21 x 40,
213 x 30, and 4,213 x 20.

Estimate Products (5 minutes)

Materials: (S) Personal white boards

T: (Writed421x18=__ x__ = ) Round 421 to the nearest hundred.
S: 400.
T: (Write421x18=400x___=__ .) Round 18 to the nearest ten.
S:  20.
T: (Write421x18=400x20=___.) What’s 400 x 20?
S: 8,000.
T: (Write 421 x 18 = 400 x 20 = 8,000.)
T: (Write323x21=__ x_ =) Onyour boards, write the multiplication sentence rounding
each factor to arrive at a reasonable estimate of the product.
Lesson 3: Write and interpret numerical expressions and compare expressions
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

S:  (Write 323 x 21 =300 x 20 = 6,000.)
Repeat the process and procedure for 1,950 x 42 and 2,480 x 27. Teacher may choose to ask for students to

explain the reasoning behind their estimates.

Decompose a Factor: The Distributive Property (4 minutes)

Note: Reviewing multiplication decomposition with low numbers will prepare students for decomposing
multiplication sentences with bigger numbers in upcoming lessons. Students might be allowed to generate
their own decomposition to be used in the distribution (e.g., for the first, possible decompositions of 9
include 2 and 7 or 3 and 6). However, this will increase the time necessary for this fluency activity.

Materials: (S) Personal white boards

T. (Write9x3=___.) Write the multiplication sentence.

S:  (Write.)

T (Write(5x3)+(__x3)=__ below9x3=__) 9isthe same as 5 and what number?

S: 4.

T: (Write(5x3)+(4x3)=__ . Belowit,write15+___ =__ ) Fillin the blanks.

S: (Write 9 x 3 =27. Below it, write (5 x 3) + (4 x 3) = 27. Below that line, write
15+12=27.)

Repeat using the following possible sequence of 7x 4, 8 x 2, and 9 x 6.

Application Problem (7 minutes) u

Robin is 11 years old. Her mother, Gwen, is 2 years more than 3

times Robin’s age. How old is Gwen? & @
Note: This problem is simple enough that students can solve it

prior to Lesson 3; however, in the Debrief, students are asked to ?

return to the Application Problem and create a numerical L?’ = “> te =3¢
expression to represent Gwen’s age (i.e., (3 X 11) + 2). Accept BGrstis 55 35 )/mu; D\c{.
any valid approach to solving the problem. The tape diagram is

but one approach. Allow students to share.

Concept Development (31 minutes) NOTES ON

MULTIPLE MEANS OF
ENGAGEMENT:

A review of relevant vocabulary may be
in order for some students. Words
such as sum, product, difference, and

3 times the sum of 26 and 4 quotient might be reviewed or a
scaffold such as a word wall in the
classroom might be appropriate.

Materials: (S) Personal white boards

Problems 1-3: From word form to numerical expressions and
diagrams.

Lesson 3: Write and interpret numerical expressions and compare expressions
I COMMON using a visual model. en a e ny
CORE Date: 7/4/13 g g

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.B.4



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

6 times the difference between 60 and 51
The sum of 2 twelves and 4 threes

T: What expression describes the total value of these 3
equal units?

S 3x5.
E;)[j 1.1

=)

T: How about 3 times an unknown amount called A.
Show a tape diagram and expression.

S: 3 xA.
t_\(__,'

T: 3 timesthe sum of 26 and 4? Show a tape diagram and
expression.

S: 3x(26+4)or(26+4)x3.

N S -

T

T: Why are parentheses necessary around 26 + 4? Talk to
your partner.

S:  We want 3 times as much as the total of 26 + 4. > If
we don’t put the parentheses, it doesn’t show what we
are counting. = We are counting the total of 26 and 4
three times.
Evaluate the expression.

S: 90.
(Write 6 times the difference between 60 and 51 on the
board.) Work with a partner to show a tape diagram
and expression to match these words.

S: 6x(60-51)or(60-51)x6.

] 1
<= |
bo-51
COMMON Lesson 3: W.rite anf:! interpret numerical expressions and compare expressions ny
using a visual model.
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NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

For some students, it may be more
appropriate to begin with expressions
in a more direct order such as, the sum
of 4 and 3 multiplied by 2 or the
difference between 14 and 6 times 5.

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

Some students may have difficulty
understanding a number word like
twelves as a noun—a unit to be
counted. Substitute another more
concrete noun like apples in the
phrases, then transition to the noun
dozens before using twelves. Use a
concrete model of twelves like egg
cartons to act out the problem.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

S 490 49

You've offered two different expressions for these words: 6 x (60 —51) and (60— 51) x 6. Are these
expressions equal? Why or why not?

Yes, they are equal. The two factors are just reversed.
What is the name of this property?

The commutative property

Explain it in your own words to your partner.

(Share with partners.)

(Write the sum of 2 twelves and 4 threes on the board.) Represent this with a tape diagram and
expression.

l, 12 1. (z]3]s]3

(2x12) + (4x3)

Repeat as necessary with examples such as the sum of 2 nineteens and 8 nineteens or 5 times the sum of 16

and 14.

Problems 4—-6: From numerical expressions to word form.
8 x (43 -13)

(16+9) x4

(20x3)+ (5% 3)

T:
S:
T:

LA I

(Show 8 x (43 — 13) on the board.) Read this expression in words.
Eight times 43 minus 13.
Let me write down what | hear you saying. (Write 8 x 43 —13.) It sounds like you are saying that we
should multiply 8 and 43 and then subtract 13. Is that what you meant? Is this second expression
equivalent to the one | wrote at first? Why or why not?
No. It’s not the same. = You didn’t write any parentheses. Without them you will get a different
answer because you won’t subtract first. = We are supposed to subtract 13 from 43 and then
multiply by 8.
Why can’t we simply read every expression left to right and translate it?
We need to use words that tell that we should subtract first and then multiply.
Let’s name the two factors we are multiplying. Turn and talk.
8 and the answer to 43 — 13. = We need to multiply the answer to the stuff inside the parentheses
by 8.
Since one of the factors is the answer to this part (make a circular motion around 43 — 13), what
could we say to make sure we are talking about the answer to this subtraction problem? (What do
we call the answer to a subtraction problem?)
The difference between 43 and 13.
What is happening to the difference of 43 and 13?
It’s being multiplied by 8.

COMMON Lesson 3: Write and interpret numerical expressions and compare expressions

using a visual mode n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

T: We can say and write, “8 times the difference of 43 and 13.” Compare these words to the ones we
said at first. Do they make sure we are multiplying the right numbers together? What other ways
are there to say it?

S:  Yes, they tell us what to multiply better. - The product of 8 and the difference between 43 and 13.
- 8 times as much as the difference between 43 and 13. = The difference of 43 and 13 multiplied 8
times.

Repeat the process with the following:
(16 +9)x 4

Students should write the sum of 16 and 9 times 4. If students say 16 plus 9 times 4, follow the sequence
above to correct their thinking.

(20 x 3) + (5 x 3)

Students may write the sum of 20 threes and 5 threes or the sum of 3 twenties and 3 fives, or the product of
20 and 3 plus the product of 5 and 3, and so on. Similarly, discuss why twenty times 3 plus 5 times 3 is unclear
and imprecise.

Problems 7-9: Comparison of expressions in word form and numerical form.

9x13 8 thirteens
The sum of 10 and 9, doubled (2x10)+(2x9)
30 fifteens minus 1 fifteen 29 x 15

T: Let’suse<, >, or =to compare expressions. (Write 9 x 13 and 8 thirteens on the board.) Draw a
tape diagram for each expression and compare them.

cantmmas

13

(Draw and write 9 x 13 > 8 thirteens.)

We don’t even need to evaluate the solutions in order to compare them.
Now compare the next two expressions without evaluation using diagrams.

They are equal because the sum of 10 and 9, doubled is (10 + 9) x 2. The expression on the right is
the sum of 2 tens and 2 nines. There are 2 tens and 2 nines in each bar.

[eTa[e 7]
~Telala]

Repeat the process with the final example.

o 449

Lesson 3: Write and interpret numerical expressions and compare expressions
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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
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Write and interpret numerical
expressions and compare expressions using a visual
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.

= Return to the Application Problem. Create a
numerical expression to represent Gwen’s age.

= In Problem 1(b) some of you wrote 12 x (14 +
26) and others wrote (14 + 26) X 12. Are both
expressions acceptable? Explain.

=  When evaluating the expression in Problem
2(a), a student got 85. Can you identify the
error in thinking?

= Look at Problem 3(b). Talk in groups about how
you know the expressions are not equal. How
can you change the second expression to make
it equivalent to 18 x 27?

Lesson 3:

I COMMON
CORE

using a visual model.

Date: 7/4/13
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Name C}\inq Date
o )
L. Drawa model. Then write the numerical expressions.
a. The sum of 8 and 7, doubled ['b. 4 times the sum of 14 and 26
%I——_J H..)
47 14426
(8+7) X2 AX (N++26)
. 3 times the difference between 37.5 and 245 T'd. The sum of 3 sixteens and 2 nines
L6 6] 6 [1]9]
ITs-245
(BX16)+ (2%9)
3% (37.5-24.5)
['e. The difference between 4 twenty-fives and 3 . Triple the sum of 33 and 27
twenty-fives
[ 25 I 25 |25 | 25 } l \ ]
R
33+27
(thx2s) - (3x25) (33x21D %3

[ SOUMON | s st ot o engage™ s
Y5 COMMON CORE MATHEMATICS CURRICULUM
2. Write the numerical expressions in words.
" “Expression Words The Value ofthe |
o Expression
2. 12x({5+125)
12-Hmes the sum of Sand 25 360
b, (62-12)*11 . . - 1
11 4imes the dference behoeen 620 550
[c (45+55)x23 . . i
Z3Himes the sum of US ond 55 2,300
d (30%2)+Bx2)
Fhe sum of 3ohwas and & wos 7

3. Compare the two expressions using >, <, or =. In the space beneath each pair of expressions, explain haw
vou can compare without calculating. Draw a model if it helps you.

2. 24%(20+5)

FH's greater +han becnisee
but Hhe Mgt side only hag

1@ (20+5)x12

e left side shows 2k qoups of (204€)
12.groufs of (20+S),

)

b. 18x27

@ 20 twenty-sevens mi

H4 less than becnuse Hhe leff side. shows 1% +wenty-sevens, and
Fhe right side shows 1 hwenty ~sevens,

inus 1 twenty-seven |
|

[c 18x8

19%9

s © g o
¢t i)

Both sides are el They e both 19 groups of 4.

" COMMON | tesson3: w * numesical expressions and connect 1o
CORE o
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= |n Problem 4, be sure to point out that
Meiling’s expression, while equivalent, does
not accurately reflect what Mr. Huyhn wrote on
the board. As an extension, ask students to put
the expressions that Meiling and Angeline
wrote into words.

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.

“ (CfgadEMON : ::S:r*!: E%?E:;l;%eéhwnmie-mm:mianﬂcmheﬂlbcmui\ engageny 289
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. Mr. Huynh wrote the sum of 7 fifteens and 38 fifteens on the board.

a. Draw a model and write the correct expression.
'5'51';’“ 2 }? (Tx1s) +(38X15)

HEE ]

. Two students wrote the rollowing numerical expressions.

Angeline: (7 +15) x (38 + 15)
Meiling: 15 (7 +38)

Are the students’ answers equivalent to your answer n part (a)? Explain your answer.
Hr:gat‘zlina’s anser wlas equivalent o My answer, but not Meiling's,
Meiking’s expression showed 15 fimes the sum of 7 and 39,

. A box'contains 24 oranges. Mr. Lee ordered 8 boxes for his store and 12 boxes for his restaurant,

a. Write an expression to show how to find the total number of oranges ordered.

(24%8) + (24K [2) ok 24x(3+1z) ok (24X20)

b. Nextweek. Mr. Lee will both double the number of boxes he orders. Write a new expression to
represent the number of cranges in next week’s arder.

ﬁwxg)ﬂwm)}xz of  (2h4x20) K2

. Evzluate your expression from part b to find the total number of oranges ordered in both weeks.
Week 1t (24 x20) = 480 . Q-gg
Week 2: (24x20)X2 = 960 -@

Mr. Lee ordered 1440 aranges in both weeks.
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Name

1. Draw a model. Then write the numerical expressions.

Lesson 3 Problem Set

Date

a. The sum of 8 and 7, doubled b. 4 timesthe sum of 14 and 26
c. 3times the difference between 37.5 and 24.5 d. The sum of 3 sixteens and 2 nines
e. The difference between 4 twenty-fives and 3 f. Triple the sum of 33 and 27
twenty-fives
COMMON Lesson 3: Write anf:i interpret numerical expressions and compare expressions ny
using a visual model.
core ™ 1. o engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

2. Write the numerical expressions in words.

Expression Words The Value of the
Expression

a. 12x(5+25)

b. (62-12)x11

c. (45+55)x23

d. (30x2)+(8x2)

3. Compare the two expressions using >, <, or =. In the space beneath each pair of expressions, explain how
you can compare without calculating. Draw a model if it helps you.

a. 24x(20+5) O (20 +5) x 12

b. 18 x27 O 20 twenty-sevens minus 1 twenty-seven

c. 19x9 O 3 nineteens, tripled

Lesson 3: Write and interpret numerical expressions and compare expressions
I COMMON using a visual model. en a eny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

4. Mr. Huynh wrote the sum of 7 fifteens and 38 fifteens on the board.
a. Draw a model and write the correct expression.

5. Two students wrote the following numerical expressions.
Angeline: (7 +15) x (38 + 15)
Meiling: 15 x (7 + 38)

Are the students’ answers equivalent to your answer in Problem 4(a)? Explain your answer.

6. A box contains 24 oranges. Mr. Lee ordered 8 boxes for his store and 12 boxes for his restaurant.
a. Write an expression to show how to find the total number of oranges ordered.

b. Next week, Mr. Lee will both double the number of boxes he orders. Write a new expression to
represent the number of oranges in next week’s order.

c. Evaluate your expression from Part (b) to find the total number of oranges ordered in both weeks.

Lesson 3: Write and interpret numerical expressions and compare expressions
I COMMON using a visual model. en a eny
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Name Date

1. Draw a model then write the numerical expressions.

a. The difference between 8 forty-sevens and b. 6timesthe sumof 12 and 8
7 forty-sevens

2. Compare the two expressions using >, <, or =.

62 x (70 + 8) (70 + 8) x 26
COMMON Lesson 3: Write anf:i interpret numerical expressions and compare expressions ny
using a visual model.
Il core . lona engage"’ 2813
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Name

1. Draw a model then write the numerical expressions.

Lesson 3 Homework

Date

a.

The sum of 21 and 4, doubled

b. 5 timesthe sum of 7 and 23

C.

2 times the difference between 49.5 and 37.5

d. The sum of 3 fifteens and 4 twos

e. The difference between 9 thirty-sevens and 8 f. Triple the sum of 45 and 55
thirty-sevens
COMMON Lesson 3: Write anf:i interpret numerical expressions and compare expressions ny
using a visual model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

2. Write the numerical expressions in words.

Expression Words The Value of the
Expression

a. 10x(2.5+13.5)

b. (98-78)x11

c. (71+29)x26

d. (50x2)+(15x2)

3. Compare the two expressions using >, <, or =. In the space beneath each pair of expressions, explain how
you can compare without calculating. Draw a model if it helps you.

a. 93x (40 +2) O (40 +2) x 39

b. 61x25 O 60 twenty-fives minus 1 twenty-five

Lesson 3: Write and interpret numerical expressions and compare expressions
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

4. Llarry claims that (14 + 12) x (8 + 12) and (14 x 12) + (8 x 12) are equivalent because they have the same

digits and the same operations.
a. s larry correct? Explain your thinking.

b. Which expression is greater? How much greater?

I COMMON Lesson 3: Write and interpret numerical expressions and compare expressions

using a visual mode n
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Lesson 4

Objective: Convert numerical expressions into unit form as a mental
strategy for multi-digit multiplication.

Suggested Lesson Structure

B 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)

= Estimate Products 5.NBT.6 (4 minutes)
= Decompose Multiplication Sentences 3.0A.5 (4 minutes)
= Write the Value of the Expression 5.0A.1 (4 minutes)

Estimate Products (4 minutes)

Materials: (S) Personal white boards

T: (Write409x21= x ___=___.) Onyour boards, write the multiplication sentence rounding
each factor to arrive at a reasonable estimate of the product.

S: (Write 409 x 21 = 400 x 20 = 8,000.)
Repeat the process and procedure for 287 x 64; 3,875 x 92; and 6,130 x 37.

Decompose Multiplication Sentences (4 minutes)

Materials: (S) Personal white boards

T: (Write12x3=___.) Write the multiplication sentence.
S: (Write.)
T: (Write(8x3)+(__x3)=__ below12x3=___.) 12isthe same as 8 and what number?
S: 4.
T: (Write (8x3)+(4x3)=__ . Belowit, write 24 + = .) Fill in the blanks.
S:  (Write 12 x 3 = 36. Below it, they write (8 x 3) + (4 x 3) = 36. Below that line, they write 24 + 12 =
36.)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Repeat using the following possible sequence: 14 x4, 13 x 3, and 15 x 6, changing the missing numbers that
students need to fill in.

Write the Value of the Expression (4 minutes)

Materials: (S) Personal white boards

T: (Onthe board, write 11 x (15 + 5).) Write the expression as a single multiplication sentence without
brackets.

S: (Write 11 x 20 = 220.)
Repeat the process for (41— 11) x 12, (75 + 25) x 38, and (20 x 2) + (6 x 2).

Application Problem (6 minutes) 139

Jaxon earned $39 raking leaves. His brother, Dayawn, T ]
earned 7 times as much waiting on tables. Write a

numerical expression to show Dayawn’s earnings. How D l j l ( ‘ ﬂ

much money did Dayawn earn? gﬂ___/,

Note: This problem is simple enough that students can ?
solve it using pencil and paper prior to Lesson 4. Allow | unsk= 434 ;’247
students to share their approach to solving. However in TJuntlss 7%38 . S
the Debrief, students are asked to return to the . 212 2173
Application Problem and solve this problem again
applying a new mental strategy to evaluate. D"*}"’L‘*"‘ cosned 4273,
Concept Development (32 minutes)
Materials: (S) Personal white boards NOTES ON

MULTIPLE MEANS
Problems 1-2 OF ACTION AND
8x31 EXPRESSION:
8 x 29 This lesson requires students to work

mentally with two-digit and three-digit
T: (Show 8 x 31 on the board.) What does this expression mean numbers. If basic multiplication facts

when | designate 31 as the unit? are not yet mastered, be prepared to
S:  Add thirty one 8 times. > 8 times as much as thirty- Ut (£ T el el 9 GE
one the learner’s level. A good time to

review mental math strategies is during
Sprints and fluency activities. Spending
S:  Add eight 31 times. = 31 times as much as 8. time working on basic facts (with flash
cards, computer games, etc.) may be

What does it mean when | designate 8 as the unit?

Does our choice of unit change the product of the two
necessary prior to this lesson.

factors?
I COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 4

S:  No.
Why not? What property allows for this?
S:  The commutative property (any-order property) says NOTES ON
that the order of the factors doesn’t matter. The MULTIPLE MEANS
product will be the same. OF REPRESENTATION:
T: Let’s designate 8 as the unit. I've drawn diagrams of 8 Possibly challenge students to (a) solve
% 31 and 8 x 30. the problem designating 31 as the unit,
T: Use the diagrams to consider how 8 x 30 helps us to ﬁ:)i::!}k;f pihienisaysttojdecomposeiss
sol\{e 8x31 when we designate eight as the unit, S T N
(point to the qhagram) and the other facfcor as the eights in another way? Turn and talk,
number of units, 31 and 30. (Run your finger down the
length of each bar.) Turn and talk. S: (Students share.)
T: Yes! 31 eights is also equivalent to
3\ c?sk'\“f 20 eights plus 11 eights. Would this way
of decomposing 31 change the product
o ‘ of 8x31?
9 9‘ 8 \ i 8 1 S: No. It would be the same because 20
) eights is 160 and 11 eights is 88, which
e g\ ¢l eee 9 is the same as 160 + 88, which is 248.
230 ¢23h+’$
S: 31 eights is the same as 30 eights plus 1 eight. = 30 eights is 240 and one more eight makes 248.
- 30 eights is easy, 240. 240 + 8 = 248.
T: How many more eights are in the first bar than in the second bar?
S: 1 more eight.
T: Let’srecord our thinking. (Write 31 eights = 30 eights + 1 eight. 31 x8 = (30x 8) + (1 x 8).)
T: What is the value of 30 eights and 1 more eight? Say it in an addition sentence that corresponds to
our last equation. (Pointto (30 x 8) + (1 x 8).)
S: 240+ 8 =248.
T: 31times8is?
S:  248.
T: (Show 8 x 29 on the board.) What does this expression mean when we designate eight as the unit?
S:  Add 29 eight times. = Add 8 over and over 29 times.
30 cights
¢ elel --- Bl
29 ¢:39~.+1
I ggﬁ,}zMON I:as:::n 4: f:%;\rl]leu}:;irgnif:;cslltfg?cftsiz:.ns into unit form as a mental strategy engage ny 2B.19
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

How does 8 x 30 helps us to solve 8 x 29? Turn and talk.
S:  (Discuss.)

I heard Jackie say that 30 eights minus 1 eight is equal to 29 eights. (Write 30 eights — 1 eight = 29
eights. 29x8. (30x8)—(1x8)=8x29.)

: What is the value of 30 eights minus 1 eight?
S:  232.

Could we have decomposed 29 eights in another way to help us evaluate the expression mentally?
Turn and talk.

S:  (Share.)

Yes! 29 eights is also equivalent to 20 eights plus 9 eights. Would this way of decomposing 29
change the product of 8 x 29?

S: No.
. Why not?
S:  Because it is still 29 eights even though we found 20 eights then 9 eights. = 20 eights = 160 and 9
eights is 72. That’s still 232.

Problems 3-4
49 x 20
20x 51

T: (Write 49 x 20.) To solve this mentally using today’s strategy, first determine which factor will be
designated as the unit. Why is 49 twenties or 20 forty-nines easier to work with? Turn and talk.

S: Itis easier to think of 20 as the unit because then we can say 40 twenties and 9 twenties. = It’s
easier to think of twenty as the unit because it is 1 less than 50 twenties. (Students might also share
why 49 is easier.)

T: Let's agree to designate 20 as the unit. Go ahead and find the value of the expression using today’s
unit form strategy. Use a tape diagram if you so choose.

Do twenties

/’\-.’J% P
ol oe- [eR ﬁ

“+4 tusenthel \ et tusenties

S:  (Work and share.)
T: What is the value of 49 x 20?
S: 980.
T: Work with a partner to create an equivalent expression that you can use to help you solve 20 x 51

mentally. Write the equivalent expression and its value on your personal board. As before, you may

draw a tape diagram if you choose.

COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy ny
for multi-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

S:  (Work and share.) s ComON CORE MATHEMATIC EURmICOLU
T: (Circulate and assess for understanding. Be Tason
. . me Jasen . pate
receptive to any valid mental approach.) e
A 16x29

29 sixteens 16 % (30-1)
Problems 5-6

b, 38x45

101 X 12 ] (38 % 40) + (38 % 5) 45 thirty-eights
12 x 98 c 7axsy

74 % {50+ 9) Tax(60-1) 59 seventy-fours
T: Work independently to evaluate these two
2. Solve using mental math. Draw a tape diagram and fill in the blanks to show your thinking. The first one

expressions mentally. (Write 12 x 98 and 12 x wasdonetoryon - -

101 on the board.) Compare your work with a ‘——ﬂ—_‘“ 1"‘ s |
neighbor when you’re finished. Draw tape [ — Clc ca e U
diagra ms if you choose. Think: 20 twenty-fives — 1 twenty-five. hink: 10 twenty fours + | twenty four
(20 35 L xo2m S 10wz b w24
S: (Work.) . Spo .25 . WIS

2% . 24 . 284

S—

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 o SmEmEmeswRs " engage™ e
by specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

T 79x14- zﬂi Tourteens [d 21x75=_ 2] seventyfies
cteens | 2 goventy-fver

Student Debrief (10 minutes) [ ECE U1 7 S TR
T fourteens 2o Seventy Aiwer 1 s
Think: 80 fourteens - 1 fourtean Think: 20 seventy-fives +_1_seventy-fives
= @0 xiy- xIH « (20 x75p4(_) x7m) i

Lesson Objective: Convert numerical expressions into |
unit form as a mental strategy for multi-digit I

mu |t| pl |cat|o n. 3. Define the unit in ward form and complete the sequence of problems as was done fn Problem Set 2

8 19x15-19 !

[ Isf§ EB z

G r— T —
W

Th-\\k:ZDfﬂ&ﬂL—lm Think: 10 -EHEsns +a_ﬁﬁ'€£|5_

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 o iS -ne ) suoxdS e 5y

Set. They should check work by comparing answers c 20 - 15 - 288 - 150 . do - 20
with a partner before going over answers as a class. fi T s _Sewsteens
Look for misconceptions or misunderstandings that can —

be addressed in the Debrief. Guide studentsin a Think 10 A serh s | ek 20w+ Sertons
conversation to debrief the Problem Set and process s BE e - oot -ox iy ‘
the lesson. You may choose to use any combination of -2+ S0_- 20 | - Mo - 34 - 30 |

the questions below to lead the discussion.

' COMMON | tasson s coms
CORE | N fore

=  What mental math strategy did you learn
today? (Unit form.) Choose a problem in the
Problem Set to support your answer.

COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

=  How did the Application Problem connect to
today’s lesson? Which factor did you decide to

designate as the unit?

Lesson 4

4. How can 14 x 50 help you find 14 x 497

= |n Problem 1(b) the first two possible gueme 49 fourteens.

expressions are very similar. How did you

5. Sobe mentally.

decide which one was not equivalent? (00 X1+ (11D

= Look at Problem 2. How did the think prompts
help to guide you as you evaluated these
expressions? Turn and talk.

=  What was different about the think prompts in
Problem 2 and Problem 3? (Problem 2 prompts
give the units, but not the number of units.
Problem 3 prompts give the number of units,
but not the name of the units.)

= Explain to your partner how to solve Problem 1(e).
(Some students may have thought 101 x 15 = (101
x 10) + (101 x 5), while others may see that 101 x
15 =(100 x 15) + (1 x 15). Both are acceptable.)

Exit Ticket (3 minutes)

b. 18x99
=(loox 1)~ (1 X18)

Saleam says 45 x 32 is the same as (45 % 3) + {45 » 2].

Onee X find 50 fourteens, T can sibsttact £ fourfeen and it will

o 100k ISI5

V's error using words, b d

4 x32 = U hirty-Tues
(ysx3)+(sx D) = 45 Fives

~

(174 +126) % 29

b. Use mental math to solve. Show your thinking.

l COMMON | Lessons:
CORE |

BBz El - 132 [FsTs[s.- I5)

They are notthe same hecaute ¥5 Hirky-huos doac not equal 4o 45 fives.

Juan delivers 174 newspapers every day. Edward delivers 126 mare newspapers each day than Juan.
2. Write an expression to show how many newspapers Edward will defiver in 29 days.

Ifrstalded 174 and 126 +o get 300. Then I
muthplied 3ootimes 29 o get §700.

ey tas 45-Fives

“ 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.

I COMMON Lesson 4:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

Name Date

1. Circle each expression that is not equivalent to the expression in bold.

a. 16x29

29 sixteens 16 x (30-1) (15-1)x 29 (10 x 29) — (6 x 29)
b. 38x45

(38 +40) x (38 +5) (38 x40) + (38 x5) 45 x (40 + 2) 45 thirty-eights
c. 74x59

74 x (50 +9) 74 x (60—-1) (74 x5) + (74 x 9) 59 seventy-fours

2. Solve using mental math. Draw a tape diagram and fill in the blanks to show your thinking. The first one
was done for you.

a. 19x25= twenty-fives b. 24x11= twenty-fours
25 25 25 25
1 2 3 19 20
Think: 20 twenty-fives — 1 twenty-five. Think: twenty fours + twenty four
= x 25) - ( x 25) = ( x24) +( x 24)
= + =
COMMON Lesson 4: Convert.nu‘merical fexpres-sions into unit form as a mental strategy ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

c. 79x14= fourteens d. 21x75= seventy-fives

Think: fourteens — 1 fourteen Think: __ seventy-fives + seventy-five
=(___ x14)-(___ x14) =(___ x75)+(___ x75)
= - = = + =

3. Define the unit in word form and complete the sequence of problems as was done in Problems 3—4 in the

lesson.

a. 19x15=19 b. 14x15=14

Think: 20 -1 Think: 10 +4
=(20x__ )—-(1x___ ) =(10 x )+ (4 % )
= —_ = = + =

c. 25x12=12 d. 18x17=18

Think: 10 +2 Think: 20 -2
=(10x____ )+(2x___) =(20x___ )-(2x__)
= + = = - =

COMMON Lesson 4: Converthnu.merical gxpresﬁons into unit form as a mental strategy ny

for multi-digit multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

4. How can 14 x 50 help you find 14 x 49?

5. Solve mentally.

a. 101x15=

b. 18x99=

6. Saleem says 45 x 32 is the same as (45 x 3) + (45 x 2). Explain Saleem’s error using words, numbers, and
pictures.

7. Juan delivers 174 newspapers every day. Edward delivers 126 more newspapers each day than Juan.
a. Write an expression to show how many newspapers Edward will deliver in 29 days.

b. Use mental math to solve. Show your thinking.

COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit Ticket

Name Date

1. Solve using mental math. Draw a tape diagram and fill in the blanks to show your thinking.

a. 49x11= elevens b. 25x13= twenty-fives
Think: 50 elevens — 1 eleven Think: twenty-fives + twenty-fives
=(_  x11)—-(__  x11) =(_  x25)+(___ x25)
= _ = = + =
COMMON Lesson 4: Convert.nu‘m.erical gxpres.sions into unit form as a mental strategy ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Name

Date

1. Circle each expression that is not equivalent to the expression in bold.

a. 37x19

37 nineteens (30x19)—(7 x29) 37x(20-1) (40-2)x19
b. 26x35

35 twenty-sixes (26 +30) x (26 + 5) (26 x 30) + (26 x 5) 35 x (20 + 60)
c. 34x89

34 x (80 +9) (34 x8) + (34 x9) 34 x(90-1) 89 thirty-fours

2. Solve using mental math. Draw a tape diagram and fill in the blanks to show your thinking. The first one

was done for you.

a. 19x50= fifties b. 11x26= twenty-sixes
50 | 50 | 50 50
1 2 3 19 20
Think: 20 fifties — 1 fifties Think: twenty-sixes + __ twenty-sixes
=(__ x50)-(___  x50) =(_ x26)+(__ x26)
= - = = + =

Sk [
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 4 Homework

c. 49x12= twelves
Think: twelves — 1 twelves
= ( x12)-(___ x12)

d. 12x25= seventy-fives
Think: ___ twenty-fives + ___ twenty-fives
=(___ x25)+(___ x25)

3. Define the unit in word form and complete the sequence of problems as was done in Problems 3—4 in the

lesson.

a. 29x12=29 b. 11x31=31

Think: 30 -1 Think: 30 +1
=30x )—(1x ) = (30 x )+ (1x )
= - = +

c. 19x11=19 d. 50x13=13

Think: 20 -1 Think: 10 +3
= (20 x ) —(1 x ) = (10 x )+B3x__ )

I COMMON Lesson 4:
CORE

Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

4. How can 12 x 50 help you find 12 x 49?

5. Solve mentally.

a. 16x99=

b. 20x101=

6. Joy is helping her father to build a deck that measures 14 ft by 19 ft. Find the area of the deck using a
mental strategy. Explain your thinking.

7. The Lason School turns 101 years old in June. In order to celebrate, they ask each of the 23 classes to
collect 101 items and make a collage. How many total items will be in the collage? Use mental math to
solve. Explain your thinking.

I COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Lesson 5

Objective: Connect visual models and the distributive property to partial
products of the standard algorithm without renaming.

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)

= Estimate Products by Rounding 5.NBT.6 (4 minutes)

= Multiply Mentally 5.NBT.5 (4 minutes)
= Multiply by Multiples of 100 5.NBT.2 (4 minutes)
Estimate Products by Rounding (4 minutes) NOTES ON

MULTIPLE MEANS OF

Materials: (S) Estimate Products by Rounding Pattern Sheet
REPRESENTATION:

Multiply Mentally (4 minutes) Many students will arrive in fifth grade
with the requisite knowledge to make
Materials: (S) Personal white boards the connection between the tape
diagram and the area model. The first
Notes: This fluency drill will help bolster the students’ problem set not only provides

scaffolding for those lacking this
knowledge, but it also makes clear the
importance of the commutative
T: (Write 9 x 10 =.) Say the multiplication sentence. property in interpreting multiplication
S: 9x10=90. equations when no context is present.
That is, it is acceptable to name either

understanding of and automaticity with the distributive
property of multiplication.

T:  (Write 9 x9=90 T below 9x 10 =.) On y(.)u.r _ factor as the unit being counted
personal boards, write the number sentence, filling in (multiplicand) and the number of times
the blank. it is being counted (multiplier).

S:  (Students write 9x9=90-9.)
T: What's9x9?
S: 81.

Repeat the process and procedure for 9 x 100, 9 x 99, 15 x 10, 15 x 9, 29 x 100, and 29 x 99.

Lesson 5: Connect visual models and the distributive property to partial
I COMMON property o p

products of the standard algorithm without renaming. ny
CORE produc engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Multiply by Multiples of 100 (4 minutes)

Materials: (S) Personal white boards

Notes: This review fluency drill will help preserve skills students learned and mastered in Module 1 and lay
the groundwork for future concepts.

T: (Write31x100=___ .) Say the multiplication sentence.

S: 31x100 =3,100.

T: (Write3,100x2=____  below 31 x 100 = 3,100.) Say the multiplication sentence.

S: 3,100 x 2 =6,200.

T: (Write31x200=___ below 3,100 x 2 = 6,200.) Say 31 x 200 as a three-step multiplication

sentence, taking out the hundred.
S: 31x100x2=6,200.
T: (Write 31 x 200 = 6,200.)

Direct students to solve using the same method for 24 x 300 and 34 x 200.

Application Problem (5 minutes)

Aneisha is setting up a play space for her new puppy. She will Hw‘/"L = hodves
be building a fence around part of her yard that measures 29 1) 30 4”‘1"4 b . 3do- 123 74 ¢
feet by 12 feet. How many square feet of play space will her (3, X IL\ —QX 11) i
new puppy have? If you have time, solve it in more than one )

[ = 24 '{‘IDL]W.‘
way. () 1o wdvs 4 § odlvt 40
Note: This problem is a bridge from G5—M2—-Lesson 4’s unit (wx 17-\ 4 @x 11) s 2404 |08 -

form mental math strategy. Students have significant
practice in finding area and multiplying two digits by two
digits in Grade 4.

ﬁnu}fm[ ,Du//_j will har 14¢ Cpae f(d‘ nl//ay spact,

Concept Development (33 minutes)

Problem 1: Represent units using first the tape diagram, then the area model.
21x5
T: (Write on the board 21 x 5.) Can you solve mentally using the unit form strategy?

S:  Think (20 x 5) plus 5 more. This is twenty 5’s and 1 more 5. The product is 105.
T: Represent that thinking with a tape diagram.
S

(Draw.)
Lesson 5: Connect visual models and the distributive property to partial
I COMMON products of the standard algorithm without renaming. en a e ny
CORE e e gag

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved, commoncore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.B.31



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 5

21 'e:\).<_3
NOTES ON
( ]
L_il - 5 l o e ’E MULTIPLE MEANS OF
. ACTION AND
T: Sovyou chose the factor 5 to be the unit. Can you EXPRESSION:
imagine the area in each unit? (Draw the first image.) ’
Today’s lesson focuses on
'—l { I I I multiplication without renaming, which
limits the digits and combination of
T: Imagine that all 21 boxes are stacked vertically. (Draw digits that can be used when creating

problems. Foster a student’s curiosity

i about numbers and encourage them to

gwc notice and explore the patterns in

J / today’s problems. Have students share

”:] their observations and challenge them
= to create more multiplication problems
e that do not require renaming.

zo ¢ Students might record their thoughts in
§av0 ajournal.

second image.)

T: There are so many units in this drawing. Let’s represent all the boxes using an area model like the
type you used in fourth grade. (Draw third image.)

5
1
70

:  What values could you put in the area model? (How many units are in each part of the rectangle?)
S: 1x5=5and20x5. 1 fiveand 20 fives. 100 and 5, 105.

X5
o x5
T: How are the area model and the tape diagram similar? How are they different?

Lesson 5: Connect visual models and the distributive property to partial
II COMMON property o p

products of the standard algorithm without renaming. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

They both show the same number of units. The tape diagram helped us think of 21 x 5 as (20 x 5)
plus 5 more. The area model helped us show all the boxes in the tape diagram without having to
draw every single one. It made it easier to see (20 x 5) plus (1 x 5).

Can we turn this area model so that we count 5 groups of 21? What effect will turning the rectangle
have on our area (product)? (Draw.)

'

Yes, we could have counted twenty-ones instead of fives by drawing lines horizontally across. We
could count 5 twenty-ones or 21 fives and it would be the same because of the commutative
property. The area wouldn’t change. 5 x 21 isthe same as 21 x 5. 5x21=21x5.

Problem 2: Products of two-digit and two-digit numbers, the area model and standard algorithm.

23x31
T:

v J0 40 9 49 A

Now that we have discussed how the area model can
show multiplication, let’s connect it to a written
method—the standard algorithm.

(Write 23 x 31 on the board.) Let’s think about which 23
factor we want to name as our unit. Which do you ] 23
think is easier to count, 31 twenty-three’s or 23 thirty-
ones? Turn and talk.

| think it’s easier to count units of twenty-three 30 bqo
because we can find 30 of them and then just add 1
more. = | think 20 twenty-threes plus 3 twenty-threes
is easier.

Either works! Let’s label the top with our unit of 23.
(Label top of area model.)

We showed units of five before. How can we show units of twenty-three now?
The 1 group of 23 is on top and the 30 group is on the bottom.

Does it matter how we split the rectangle? Does it change the area (product)?
No it doesn’t matter. The area will be the same.

(Talk and solve.)
23 2.3
What’s the product of 1 and 23? —_ 23 )

23, X3l
What’s the product of 30 and 23? 2.%

690. 50l 190 ., 690

Now, add your partial products to find the total area 71 2
of our rectangle.

Lesson 5: Connect visual models and the distributive property to partial
COMMON property fop
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

S:  (Add.)
T: Whatis 23 x31?
S: 713,
T:  Now, let’s solve 23 x 31 using the standard algorithm. Show your neighbor how to set up this
problem using the standard algorithm.
S:  (Show and talk.)
T:  Work with your neighbor to solve using the standard algorithm.
- S:  (Solve.)
T: Take a look at the area model and the standard algorithm. Compare them. What do you notice?
S:  We added 1 unit of 23 to 30 units of 23. = In the area model we added two parts just like in the
MP.7 algorithm. - First we wrote the value of 1 twenty-three. Then we wrote the value of 30 twenty-

threes.

T: Explain the connections between (30 x 23) + (1 x 23), the area model and the algorithm.
S:  (Explain the connections.)

Problem 3: Products of two-digit and three-digit numbers.
343 x 21
231 x32

T: (Write 343 x 21 on the board.) What should we designate as the unit?
S:  Three hundred forty-three.

T: Let’s find the value of 21 units of 343. Draw an area model and solve. Then solve with the
algorithm. Compare. What do you notice?

3432 343
| 343 x 21

343
75| ©BE€0 16860

7203

S: (Draw and solve.)
T: Explain the connections between (20 x 343) + (1 x 343), the area model, and the algorithm.
S:  (Explain connections.)

Lesson 5: Connect visual models and the distributive property to partial
I COMMON products of the standard algorithm without renaming. en a e ny
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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
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Connect visual models and the
distributive property to partial products of the standard
algorithm without renaming.

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.

= Look back at the area models in Problems 1 and 2.
What is the same about these two problems?
How could you use Problem 1 to help you solve
Problem 2?

= How is multiplying three digits by two digits
different than multiplying two digits by two
digits? How is it the same? (Make sure that
students notice that the number of partial
products is determined by the multiplier. Two-
by-two and two-by-three digit multiplication still
only has two partial products in the algorithm.
The only real difference is that the unit being
counted is a larger number.)

Lesson 5

Name

. Draw an area mode' then salve using the standard algo-ithm, Use arrows ;o maich the partial products

3. alve using the slandard algurithm. f [ lf‘

=7 75 29214 9

Elicha L oute

fram the area mode! to the nartial progucts in the agorithm

a. 3421

&

g
><
»a

20| 8&fo 434

% 680
a am<12- 5,072 b 123%23-_Z,829 e nzenz- 4088

43 123 312
|2 E < 32
2 3449 —E14
o
2

*

& 6

COMMON  wiens ny
CORF N engage

-

. Betty saved $161 a month. She saved $141 less rach month than Jack. How much witl jack save in 2

vears? $14

Bty CFB T ushe #32
Jack 2% unhs= 302X 24 = $7,248
4 Hhyi = 5302

Jack will save #7242 in 2 years,

Farmer Brown feeds 12.1 kg of alialfa to vach of his 2 horses daily. Hoaw many kilpgrams of aaita will all
his horses have eaten after 21 davs? Draw an area mode| to solve

242

12,1 +12.1 =24.258 1 zhz ) 20,2
% 2

!t = 242 ke 20 48% T2 %2

21 uniks= 24,2 % z| tH84o
=508.2k5 50482

All of his horses will have eaten 508.2 Kﬂ of alfalfa
after 21 days.

COVMON  esons:
CCORL .

engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

= What is different about Problem 4? (Decimal values.) Does using a decimal value like 12.1 as the
unit being counted change the way you must think about the partial products? Have students share
their area models with the class and discuss.

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 5: Connect visual models and the distributive property to partial
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Estimate and then multiply.

Lesson 5 Pattern Sheet

1 29x 11 = 23| 801x31=
2| 29x21= 24| 803x31=
3| 29x31= 25| 703x31=
4| 23x12= 26| 43x34=
5| 23x22= 27| 53x34=
6| 23x32= 28| 53x31=
7| 23x42= 29| 53x51=
8| 37x13= 30 93x31=
9| 37x23= 31| 913x31=
10| 36x24= 32| 73x31=
11| 24x36= 33| 723x31=
12| 43 x11= 34| 78x34=
13| 43x21= 35| 798x34=
14| 403 x21= 36| 62x33=
15| 303 x21= 37| 642x33=
16 203 x21= 38| 374x64=
17| 41x11= 39| 64x374=
18] 41x21= 40| 740x36 =
19 41x31= 41| 750x36 =
20| 401x31= 42| 65x680 =
21| 501x31= 43| 849x84 =
22| 601x31= 44| 85x849=
© Bill Davidson
COMMON LD-“ g‘;’?;‘?";;iiﬂiii';?i’fn‘ﬂifd";*';?,‘iifhii?‘ﬁﬁﬁ!if!;’f:ﬂn;‘? e engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

Name Date

1. Draw an area model and then solve using the standard algorithm. Use arrows to match the partial
products from the area model to the partial products of the algorithm.

a. 34x21
34
x 21
b. 434x21
434
x 21
2. Solve using the standard algorithm.
a. 431x12-= b. 123 x23= c. 312x32=
COMMON Lesson 5: Connect visual models and thevdistrib.utive property to partial ny
products of the standard algorithm without renaming.
core™ .. o engage"’ zes
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

3. Betty saves $161 a month. She saved $141 less each month than Jack. How much will Jack save in 2
years?

4. Farmer Brown feeds 12.1 kg of alfalfa to each of his 2 horses daily. How many kilograms of alfalfa will all
his horses have eaten after 21 days? Draw an area model to solve.

Lesson 5: Connect visual models and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Exit Ticket m

Name Date

1. Complete the area model then solve using the standard algorithm.

a. 21x23=
21
x 23
b. 143x12=
143
x 12
COMMON Lesson 5: Connect visual models and thevdistribvutive property to partial ny
products of the standard algorithm without renaming.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

Name Date

1. Draw an area model then solve using the standard algorithm. Use arrows to match the partial products
from the area model to the partial products in the algorithm.

a. 24x21=
24
x 21
b. 242x21=
242
x 21
2. Solve using the standard algorithm.
a. 314x22-= b. 413 x22-= c. 213x32=
COMMON Lesson 5: Connect visual models and thevdistrib.utive property to partial ny
products of the standard algorithm without renaming.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

3. Avyoung snake measures 0.23 m long. During the course of his lifetime, he will grow to be 13 times his
current length. What will his length be when he’s full grown?

4. Zenin earns $142 per shift at his new job. During a pay period, he works 12 shifts. What would his pay be
for that period?

Lesson 5: Connect visual models and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Lesson 6

Objective: Connect area diagrams and the distributive property to partial
products of the standard algorithm without renaming.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Multiply Mentally 5.NBT.5 (4 minutes)
= Multiply by Multiples of 100 5.NBT.2 (4 minutes)
= Multiply Using the Area Model 5.NBT.6 (4 minutes)

Multiply Mentally (4 minutes)

Materials: (S) Mental Multiplication Pattern Sheet

Note: This fluency drill will help bolster the students’ understanding of and automaticity with the distributive
property of multiplication.

Distribute the Mental Multiplication pattern sheet and give students two minutes to do as many problems as
they can. Probe the room correcting misunderstandings and encouraging students to use mental math
strategies.

Multiply by Multiples of 100 (4 minutes)

Follow the same process and procedure as G5—M2-Lesson 5 for the following possible sequence: 21 x 400,
312 x 300, and 2,314 x 200.

Multiply Using the Area Model (4 minutes)

Materials: (S) Personal white boards

T (Writed43x12= .) Draw an area model on your personal board to solve.
S:  (Students write 43 x 12 = )
Lesson 6: Connect area diagrams and the distributive property to partial
I COMMON products of the standard algorithm without renaming. en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

T: Fill in your area model and number sentence.
S:  (Write: 43x12=516.)

T: Solve using the algorithm.

S:  (Solve.)

Repeat the procedure using the following sequence: 243 x 12 and 312 x 23.

Application Problem (6 minutes)

Lesson 6

37 tenthg
Scientists are creating a material that may replace damaged X 21
cartilage in human joints. This hydrogel can stretch to 21 "_‘3 7
times its original length. If a strip of hydrogel measures 3.2 b4
cm, what would its length be when stretched to capacity? 7T henthe
Note: This problem is designed to bridge to Lesson 5 where L1z henthgz 61.Zom
students are multiplying without renaming; however, it adds ;
; S : ' ’ hen shrethed Loould
the twist of multiplying by a decimal. Students should be The t‘%”’ﬂ‘k l‘"ﬂﬂ\ Uity FRERIES. I
encouraged to estimate for a reasonable product prior to be b1.Z-om.

multiplying. The use of a tape diagram may be beneficial for
some students.

(To show your students a short video of the hydrogel in action, go to http://www.seas.harvard.edu/news-

1923 3 ¥zl = {3 éo b1.2 s reesdna \(.

events/press-releases/tough-gel-stretches-to-21-times-its-length.)

Concept Development (32 minutes)

Materials: (S) Personal white boards

Problem 1
64 x 73

Method 1: Area Model

T: Please divide your personal board into two sections. On one
side, we’ll solve with an area model, and on the other, we will
connect it to the standard algorithm.

T: (Write 64 x 73 on the board.) Let’s represent units of 73.

Draw an area model with your partner and label the length as 73.

How many seventy-threes are we counting?
S: 64.

How can we decompose 64 to make our multiplication
easier? Show this on your model.

S:  Splititinto 4 and 60. (Draw.)

COMMON Lesson 6: Connect area diagrams and the distributive property to partial
I products of the standard algorithm without renaming.
CORE Date: 7/4/13
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S:

73 x4 and 73 x 60 are both a bit more difficult to solve
mentally. How could we decompose 73 to make
finding these partial products easier to solve?

Split the length, too, into 3 and 70.

Let’s record that and begin solving. What’s the
product of 4 and 3?

12.

(Continue recording the products in the area model.)
Now, add each row’s partial products to find the value
of 64 x 73.

(Add.)
What is 64 groups of 73?
4,672

Method 2: Standard Algorithm

T:

v

© 2013 Common Core, Inc. Some rights reserved. commoncore.org
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Lesson 6

NOTES ON

MULTIPLE MEANS OF
ENGAGEMENT AND
EXPRESSION:

Point to the each portion of the area
model as you find the solution. Use
your hand to clearly indicate the image
or location that corresponds to your
words.

Add variety to the way in which you ask
questions. For example, 4 times 3 can
also be expressed as 4 ones times 3
ones; 4 groups of 3; 4 copies of 3; 4
threes, etc. Students should be
comfortable with the variety of
language when multiplying.

Show your neighbor how to write 64 x 73 in order to

solve using the standard algorithm.

First we'll find the value of 4 units of seventy-three.

4 times 3 ones equals?

12 ones. NOTES ON

12 ones equal 1 ten and how many ones? MULTIPLE MEANS
2 ones OF ENGAGEMENT:

' Point to the each digit and fact
Watch how | record. (Write the 1 on the line under the yZlIJnca:)efuIelye\j/(;rk Li'roaungh ;:eoras
tens place first, and the 2 in the ones place second.) g ]
4 times 7 tens equals? algorithm. Use your hand to clearly
28 tens. indicate th; image or Ioc:tioE that

. corresponas to your woras. Keep
28 tens plus 1 ten equals? (Point to the 1 you placed teacher-talk clear and concise.
on the line under the tens place.)
29 tens.
I'll cross out the 1 ten and record 29 tens. 29 tens 7 2
equal how many hundreds and how many tens?
2 hundreds 9 tens. X b L{'
What did we multiply to find this product? Find this g
product in your area model. Z,q Z
4 x 73. Itis the sum of the two products in the top row - 3
of the model.
Now, we’ll find the value of 60 units of 73. What is 6 = b4
. S S
tens times 3 ones? 29 2
1 . A
8 tens w3 < O
Lesson 6: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

:  How many hundreds can | make with 18 tens?
S: 1 hundred, 8 tens.

We'll record the hundred between the partial products. (Write a small 1 just below the 2 in 292, and
the 8 in the tens place beneath the 9in 292.)

. Whatis 6 tens times 7 tens?
T3
S: 42 hundreds.

42 hundreds plus 1 hundred equals? (Point to the > x b 4
regrouped 1.) —

2 KL
S: 43 hundreds. @0 —
I'll cross out the 1 hundred and record 43 hundreds. “—__Li_?‘___,/
43 hundreds equals how many thousands and how ,__} A | 2z
many hundreds? )
S: 4 thousands 3 hundreds.
. . . . 5 Fi
_W.hat did we multiply to find this other product? Find NOTES ON
it in your area model.
) < th fthe t ducts in th MULTIPLE MEANS
S: 60x73. Itisthe sum of the two products in the OF ACTION

bottom row of the model. AND EXPRESSION:

T: Turn and tell your partner what the next step is. _ _ ) )
Adjust numbers in calculations to suit

T: | hear you saying that we should add these two learner’s level. Some students may
products together. struggle with 7s, 8s and 9s. Changing

T: Compare the area model with the algorithm. What do the digits to more comfortable factors
you notice? will allow students to focus more on

the algorithm itself.
S:  Both of them have us multiply first then add, and the @ algoriim fse

answers are the same. = In the partial products we
had to add four sections of the rectangle that we
combined into two products, and in the standard
algorithm there were only two the whole time. = The
partial products method looks like the standard
algorithm method, but the parts are decomposed.

Throughout the multiplication work,
students should continue to estimate
products and then evaluate their
calculation for reasonableness.

Once having discussed, have the students do the entire problem independently and then working with a
partner. Allowing students to generate other examples to calculate may also be fruitful.

Problems 2-3 (Partners)

814 x 39 T4

624 x 82 E B4
\—)F—;—’_
T: (Write 814 x 39 on the board.) Partner A, use the T % 2 6
standard algorithm to solve. Partner B, draw an area +244 2 O

model to solve. ——‘m
S: (Draw and solve.) ]

Compare your solutions.

Lesson 6: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

T: (Post completed algorithm on board, for
students to check.) Be sure you are recording

your regrouped units correctly.  Nico
b Z I‘" £gx 3% #8 28
5] 2%
n B2 T
30 o |—>+1¥40
’L Z 4 8 L “T¢so
ﬁ 2 O PREE R
el e ”
5‘;' 6 % S| 2 \azz%
30| 1440 |\ — b 4 | dE4p
S:  (Check.) EEXYITR
Repeat for the second problem with partners switching R e areas. HT
roles. " qéz %;‘5%
I 55 o
+6p220 sS4
. qs58 0d9%0
Problem Set (10 minutes) . ‘ﬂﬁﬁ’é— X 3% u series LA

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 I
by specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes) pelxw 16 wunt=tlb T
=16 X1 224 untts = 224 %16 l—«-g—-g r
=248t Hgo 23584 L oS40

Lesson Objective: Connect area diagrams and the =4 3584

distributive property to partial products of the standard T would st #3,S84 o Carpet Hhe floor.

algorithm without renaming. & Gl

) unit=*19 — " I'Zq.S
The Student Debrief is intended to invite reflection and 125 units =125 K 112225 T
active processing of the total lesson experience. e

2
The group’s Fickeks will cost 32,375,

rost of all e tickers.

Invite students to review their solutions for the Problem

Set. They should check work by comparing answers Coiias 128

with a partner before going over answers as a class. BRI _"_3_7%_;—

Look for misconceptions or misunderstandings that can 22,875 +2£00

be addressed in the Debrief. Guide studentsin a 287s

conversation to debrief the Problem Set and process The new total Cost of all e Hickets will be 42,875,

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

I COMMON  tazzene
CORE

= -qa‘:_le"y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

What pattern did you notice between Parts (a) and (b) of Problem 1? How did this slight difference
in factors impact your final product?

Explain to your partner how you recorded the regrouping in Problem 2(a). What were you thinking
and what did you write as you multiplied 9 tens times 5 tens?

Let’s think about a problem like 23 x 45 and solving it with the algorithm. What is the first partial
product that we would find? (3 x45) The second? (20 x 45) Would this be the only order in which
we could find the partial products? What else could we do? (Point out to students that it would also
be appropriate to find 20 units of 45 and then 3 units of 45. It is simply a convention to find the
smaller place value first. Use the area model to support this discussion.)

What information did you need before you could find the cost of the carpet in Problem 3? (The area
of the room.) How did you find that information? (Remind us how to find the area of a room.) Why
is area measured in square units?

Look at Problem 4. Discuss your thought process as you worked on solving this problem. There is
more than one way to solve this problem. Work with your partner to show another way. How does
your expression change? (Compare expressions that communicate the students’ thinking.)

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 6: Connect area diagrams and the distributive property to partial
COMMON e property 1o p

products of the standard algorithm without renaming. ny
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Lesson 6 Pattern Sheet

Solve.
1 5x 100 = 23| 5000-50-=
2 500 -5= 24 50 x 99 =
3 5x99 = 25| 80x100 =
4 3 x100 = 26 80 x 99 =
S} 300 -3 = 27| ©60x100 =
6 3x99 = 28 60 x 99 =
7 2x100 = 29 11 x 100 =
8 200-2 = 30, 1100 -11 =
9 2x99 = 31 11 x99 =
10 6 x 100 = 32| 21x100 =
11 600 -6 = 33| 2100-21=
12 6 x99 = 34 21 x99 =
13 4 x100 = 35| 31x100 =
14 4 x99 = 36 31x99 =
15 7x100 = 37| 71x100 =
16 7 x99 = 38 71x99 =
17 9x100 = 39| 42x100 =
18 9x99 = 40 42 x 99 =
19 8 x100 = 41 53 x99 =
20 8 x99 = 42 64 x 99 =
21 5x 100 = 43 75x99 =
22| 50x100 = 44 97 x 99 =

Lesson 6:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

Name Date

1. Draw an area model, and then solve using the standard algorithm. Use arrows to match the partial
products from your area model to the partial products in the algorithm.

a. 48x35
48
x 35
b. 648 x35
648
x 35
2. Solve using the standard algorithm.
a. 758x92 c. 476x65
b. 958 x94 d. 547 x64
COMMON Lesson 6: Connect area diagrams and thg distrit?utive proper'Fy to partial ny
products of the standard algorithm without renaming.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

3. Carpet costs $16 a square foot. A rectangular floor is 14 feet long by 16 feet wide. How much would it
cost to carpet the floor?

4. General admission to The American Museum of Natural History is $19.

a. If a group of 125 students visits the museum, how much will the group’s tickets cost?

b. If the group also purchases IMAX movie tickets for an additional $4 per student, what is the new total
cost of all the tickets? Write an expression that shows how you calculated the new price.

Lesson 6: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit Ticket

Name Date

1. Draw an area model, and then solve using the standard algorithm. Use arrows to match the partial
products from your area model to the partial products in the algorithm.

a. 78x42-=
78
X432
b. 783x42= 783
X 42
COMMON Lesson 6: Connect area diagrams and thg distrit?utive proper'Fy to partial ny
products of the standard algorithm without renaming.
Il core I engage™ s
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

Name

Date

1. Draw an area model, and then solve using the standard algorithm. Use arrows to match the partial

products from your area model to the partial products in the algorithm.

a. 27x36=
27
X 36
b. 527 x36= 527
X 36

2. Solve using the standard algorithm.

a. 649x53 c. 758 x46
b. 496 x53 d. 529x48
Lesson 6: Connect area diagrams and the distributive property to partial
I ggg}fMON products of the standard algorithm without renaming.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

3. Each of the 25 students in Mr. McDonald’s class sold 16 raffle tickets. If each ticket cost $15, how much
money did Mr. McDonald’s students raise?

4. Jayson buys a car and pays by installments. Each installment is $567 per month. After 48 months, Jayson
owes $1250. What was the total price of the vehicle?

Lesson 6: Connect area diagrams and the distributive property to partial
COMMON products of the standard algorithm without renaming. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

Objective: Connect area diagrams and the distributive property to partial
products of the standard algorithm with renaming.

Suggested Lesson Structure

B 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)

= Sprint: Multiply by Multiples of 10 and 100 5.NBT.2 (8 minutes)
= Multiply Using the Area Model 5.NBT.6 (4 minutes)
Sprint: Multiply by Multiples of 10 and 100 (8 minutes)

Materials: (S) Multiply by Multiples of 10 and 100 Sprint

Note: This review fluency drill will help preserve skills students learned and mastered in Module 1 and lay the
groundwork for multiplying with three-digit factors in the lesson.

Multiply Using the Area Model (4 minutes)

Note: Since the area model will be used again in this lesson, a short review supports the solidity of the prior
learning before adding on the complexity of factors with more digits.

Follow the same process and procedure as G5—M2—-Lesson 6 using the following possible sequence: 24 x 15

and 824 x 15. ?
.. . N I RCYCN LY IR IOSC I B VT I
Application Problem (6 minutes) ﬁ \“ ‘
! z R X q 1o
The length of a school bus is 12.6 meters. If 9 school ABuses : (12.6 % 10)-(12-6D  Spoce between:

\26 ~12.6 BRZ=\bm
B A

3.4 % 16 = 120440,

buses park end to end with 2 meters between each one,
what’s the total length from the front of the first bus to
the end of the last bus?

([N

The ‘ol \c/nS'Hﬂ s 129.4m .

I COMMON Lesson 7: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Note: This problem is designed to bridge to the current lesson with multi-digit multiplication while also
reaching back to decimal multiplication work from Module 1. Students should be encouraged to estimate for
a reasonable product prior to multiplying. Encourage students to use the most efficient method to solve this
problem.

Concept Development (32 minutes)

Problem 1
524 x 136
T: Compare the problem on the board with the problems Some students may find it difficult to
we did yesterday. What do you notice? align digits in the standard algorithm.

Consider offering graph paper as a

S:  Yesterday, we multiplied using only two-digit numbers
scaffold to support them.

as the number of units. - The problems yesterday
had a two-digit number in them.

T: So which one of these factors should we designate as our unit? Turn and talk.

S: Ithink it’s easier to count 136 units of 524 than 524 units of 136. It seems like a lot less units to
count that way. = I’'m not sure which one to use as the unit. It seems like it won’t really matter this
time because they are both three-digit numbers. = | think we should count 136 units of 524
because then we just have to multiply by 100 and 30 and 6. These seem easier to me than
multiplying by 500, 20, and 4. = I’'m going to count 524 units of 136. | don’t think multiplying by
500 then 20 then 4 will be any harder than the other way.

T: Very thoughtful conversations. Let’s designate 524 as our unit. How will the area model for this
problem be different than yesterday’s models?

S:  There will be 3 columns and 3 rows. Yesterday we only had 2 rows because we used the smaller
number to tell the number of units. We used our larger numbers yesterday as our units.

T: Partner A, draw an area model to find the product. Partner B, solve using the standard algorithm.
S: (Work.) So0 0 4 524
T:  What's the product of 524 x 136? 0 3144 x 136
. T Z
S: 71,264. 20 15,720 314 4
T: Compare your solutions by matching your partial 15720
products and final product. 100 L +5240 0
i Th2e4
Problem 2
4,519 x 326

T: What is different about this problem?
We have a four-digit number this time.

S
T:  Which factor will be our unit? Is one more efficient to use than the other? Turn and talk.
S: (Discuss as in Problem 1.)

T

Does the presence of the fourth digit change anything about how we multiply? Why or why not?

I COMMON Lesson 7: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

We will have an extra column in the area model, but we just multiply the same way.

Before we solve this problem, let’s estimate our product. Round the factors and make an estimate.
5,000 x 300 = 1,500,000.

Now, solve this problem with your partner. Partner B

should do the area model this time, and Partner A

should do the algorithm. As you work, explain to your

partner how you organized your thoughts to make this

problem easier. (How did you decompose your

factors?) When multiplying multi-digit numbers,
(especially those with three-digit

multipliers) encourage students to
remember which partial product they

L A

S:  (Work and explain to partners.)
T: (Circulate and then review the answers. Return to the

estimated product and ask if the actual product is are finding. This will help to remind
reasonable given the estimate.) students about the zeros in the partial
products. Ask, “Are we multiplying by
Problem 3 ones, tens or hundreds? When

multiplying by a ten, what will the digit
in the ones place be? When

T:  We will count 326 units of 4,509. multiplying by hundreds, what will the
digits in the ones and tens place always

4,509 x 326 (Estimate the product first.)

T: Compare 4,519 and 4,509. How are they different? -

S:  There’s a zero in the tens place in 4,509. '

T: What does 4,509 look like in expanded form?

S: 4,000+ 500 +9. 4000 500 9 _ 45pq

T: Canyouimagine what the length of our rectangle b .Eﬂo_ 300 | 5¢ v 320
will look like? How many columns will we need to on00 180 __'é n
represent the total length? 20| Boco0 v , ?(‘1’0 180

S: We will need only three columns. 3 (200000 5000 |10 [5527 00

. .. i 2 oD ) R S—
T: Thisis a four-digit number. Why only three columns? \_‘ ‘ﬂ” )‘1 34

S:  The rectangle shows area. So if we put a column in for
the tens place, we would be drawing the rectangle bigger than it really is. = We are chopping the
length of the rectangle into three parts—4,000, 500, and 9. That is the total length already. The
width of the tens column would be zero, so it has no area.

T: Work with a partner to solve this problem. Partner A will use the area model, and Partner B will
solve using the algorithm. Compare your work when you finish.

T: (Circulate and review answers. Have students assess the reasonableness of the product given the
estimate.)

Problem 4
4,509 x 306 (Estimate the product first.)

T: This time we are counting 306 units of 4,509. How is this different from Problem 37?
S: It’s going to be 20 units less of 4,509 than last time. = There is a zero in both factors this time.
T: Thinking about the expanded forms of the factors, imagine the area model. How will the length and

I COMMON Lesson 7: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

width be decomposed? How will it compare to Problem 3?

S: Like Problem 3, there are only three columns in the length again even though it’s a four-digit
number. = The model doesn’t need three rows because there’s nothing in the tens place. We only
need to show rows for hundreds and ones.

T: (Allow students time to solve with the model.) What two partial products do these two rows
represent?

S: 6 x4,509 and 300 x 4,509.

T: Let’srecord what we just drew with the algorithm. We'll begin with the first partial product
6 x 4,509. Find that partial product.

4000

4509

X 306

2Tosi

) 0
peore? | ¥ 852100
(379715 4

S:  (Record first partial product.)

T: Now let’s record 300 x 4,509. When we multiply a number by 100, what happens to the value and
position of each digit?

S:  Each becomes 100 times as large and shifts two places to the left.

T: Inthe case of 4,509, when we multiply it by 300,
what would need to be recorded in the ones and
tens place after the digits shift?

NYS COMMON CORE MATHEMATICS CURRICULUM

S:  Zeros would go in those places. wne_Lravis e
e o e ares ot o pariat gt n e algorihn R e et
Problem Set (10 minutes) e 481
2| _®ce  wold) gz X352
; 50{20000 Moo 50, 14,050 >> LA67
Students should do their personal best to complete the I =305 o
. . . 300 20000 00y 5a1l"!'+,’500 —pt]| L*%o [2]
problem set within the allotted 10 minutes. For some ETCETEA
. . . . !
classes, it may be appropriate to modify the assignment by N
specifying which problems they work on first. Some o s 481
problems do not specify a method for solving. Students ” x302
. 200 1H1, 200 62
solve these problems using the RDW approach used for St 34300
14526 2

Application Problems.

c. Both problem 1(a) and 1{b) have 3-digit multipliers. Why are there three partial products in 1(a) and
only two partial products in 1(b)?

Swrce there is a zevo  nthe fens place in (b)

we don need a section in the red’anj‘.e/ Gr tens.

The whole value can be shown with st
Wndveds and ones .

Woegwven | ™ ERINERENEIENEY  engage™ e
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Connect area diagrams and the
distributive property to partial products of the standard
algorithm with renaming.

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.

= Explain why a multiplication problem with a
three-digit multiplier will not always have
three partial products. Use Problem 1 (a) and
(b) as examples.

=  How are the area models for Problem 2 (a) and
(b) alike and how are they different?

=  What pattern did you notice in Problem 3?

= Take time to discuss with students that the
choice of decomposition in the area model and
the order in which the partial products are
found can be highly variable. Use a context
such as a rug or garden to make the thinking

Lesson 7

NYS COMMON CORE MATHEMATICS CURRICULUM

2. Solve by drawing the area model and using the standard algorithm.

even more concrete.

It is important for students to understand that

the standard algorithm’s sequence of
decomposition by place value unit is a
convention. It is a useful convention as it

allows us to make efficient use of multiples of

ten which makes mental math easier.
However, it is not a rule. Allow students to
explore a multi-digit multiplication case like

52 x 35 by decomposing the area in many ways
A few examples

and comparing the results.
are included below.
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4. Aschool district purchased 615 new laptops for their mobile labs. Each computer cost $409. What's the
total cost for all of the laptops?
[}
X402 TThe lapteps cost $25),535.
53 o535
+24 ZOC ¢
L8155 35
5. Apublisher prlnts 1,512 copies of a book in each print run. If they print 305 runs, how many books will be
printed? 1000 50010 2
1512 5 [5ee [soll 1500
X 305 | 1L
1560 30 53000
453600
bl
Ablléo : /’éoémks
will be printed
6. As of the 2010 census, there were 3,669 people fiving in Martboro, New York. Brooklyn, New York has
681 times as many people. How many more people live in Brooklyn than in Marlboro?
S0k 2 wad, £eq
X LS! - 5, ee‘i
52 oo Z}HL} 920
=
3520
2 A
2107'; 4 o 2,494,920 more people
2<ﬁ‘q 8,5 il 7 live vn Bfoe\dgh Han
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

= Does it matter which factor goes on the top of the model or the algorithm? Why or why not? (The
orientation of the rectangle does not change its area.)

=  How many ways can you decompose the length? The width?

= What are you thinking about as you make these decisions on how to split the area into parts?
(Mental math considerations, easier basic facts, etc.)

= Do any of these choices affect the size of the area (the product)? Why or why not? (The outer
dimensions of the rectangle are unchanged regardless of the way in which it is partitioned.)

=  What new (or significant) math vocabulary did we use today to communicate precisely?
=  How did the Application Problem connect to today’s lesson?

_3a 5
lz |

Yo

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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Lesson 7 Sprint

A # Correct
Multiply.
1 2x10 = 23 33x20=
2 12x10 = 24| 33 x200=
3 12 x 100 = 25 24 x 10 =
4 4x10= 26 24 x 20 =
5 34 x10 = 27| 24 x100 =
6 34 x 100 = 28 24 x200=
7 7x10 = 29 23x30 =
8 27 x 10 = 30| 23x300-=
9 27 x 100 = 31 71x2=
10 3x10= 32 71x20=
11 3x2= 33 14x2=
12 3x20= 34 14x3 =
13 13x10 = 35 14 x 30 =
14 13x2= 36| 14 x300-=
15 13x20 = 37 82x20=
16| 13 x100 = 38| 15x300=
17| 13 x200 = 39| 71x600-=
18 2x4 = 40 18 x40 =
19 22 x4 = 41 75x 30 =
20 22 x40 = 42| 84 x300-=
21| 22x400-= 43 87 x 60 =
22 33x2= 44| 79x800 =
© Bill Davidson
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Lesson 7 Sprint
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B Improvement # Correct
Multiply.
1 3x10 = 23 44 x 20 =
2 13x10 = 24| 44 x200=
3 13 x 100 = 25 42x 10 =
4 5x10 = 26 42 x 20 =
5 35x10 = 27| 42x100 =
6 35x 100 = 28| 42x200=
7 8x10 = 29 32x 30 =
8 28 x10 = 30| 32x300-=
9 28 x 100 = 31 81x2-=
10 4x10 = 32 81x20 =
11 4x2= 33 13x3 =
12 4x20= 34 13 x4 =
13 14 x 10 = 35 13 x40 =
14 14x2= 36| 13 x400-=
15 14 x 20 = 37 72 x 30 =
16 14 x 100 = 38| 15x300 =
17 14 x 200 = 39| 81 x600-=
18 2x3= 40 16 x 40 =
19 22x3 = 41 65 x 30 =
20 22 x 30 = 42| 48 x 300 =
21 22 x 300 = 43 89 x 60 =
22 44 x 2 = 44| 76 x 800 =
© Bill Davidson
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

Name Date

1. Draw an area model, and then solve using the standard algorithm. Use arrows to match the partial
products from the area model to the partial products in the algorithm.

a. 481x352 481
x 352

b. 481 x 302
481
x 302

c. Both 1(a) and 1(b) have three-digit multipliers. Why are there three partial products in 1(a) and only

two partial products in 1(b)?

I COMMON Lesson 7: Connect area diagrams and the distributive property to partial
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

2. Solve by drawing the area model and using the standard algorithm.

a. 8,401 x305 8,401
x 305
b. 7,481 x 350 7,481
x 350

3. Solve using the standard algorithm.

a. 346x27 c. 346 x207
b. 1,346 x 297 d. 1,346 x 207
Lesson 7: Connect area diagrams and the distributive property to partial
I ggg}fMON products of the standard algorithm with renaming. en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

4. A school district purchased 615 new laptops for their mobile labs. Each computer cost $409. What’s the
total cost for all of the laptops?

5. A publisher prints 1,512 copies of a book in each print run. If they print 305 runs, how many books will be
printed?

6. As of the 2010 census, there were 3,669 people living in Marlboro, New York. Brooklyn, New York, has
681 times as many people. How many more people live in Brooklyn than in Marlboro?
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Name Date

1. Draw an area model, and then solve using the standard algorithm.

a. 642x257= 642

x 257

b. 642 x207 = 642

x 207
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

Name Date

1. Draw an area model, and then solve using the standard algorithm. Use arrows to match the partial
products from your area model to the partial products in your algorithm.

a. 273x346= 273
x 346
b. 273 x306= 273
x 306

c. Both Parts (a) and (b) have three-digit multipliers. Why are there three partial products in (a) and
only two partial products in (b)?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

2. Solve by drawing the area model and using the standard algorithm.
a. 7,481 x290= b. 7,018 x209 =

3. Solve using the standard algorithm.
a. 426 x357 c. 426 x307

b. 1,426 x 357 d. 1,426 x307

4. The Hudson Valley Renegades Stadium holds a maximum of 4,505 people. During the heights of their
popularity, they sold out 219 consecutive games. How many tickets were sold during this time?

5. Atthe farmer’s market, each of the 94 vendors makes $502 in profit each weekend. How much profit will
all vendors make on Saturday?
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Lesson 8

Objective: Fluently multiply multi-digit whole numbers using the standard
algorithm and using estimation to check for reasonableness of the product.

Suggested Lesson Structure

B Fluency Practice (7 minutes)

[ Application Problem (10 minutes)
Concept Development (33 minutes)

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

Fluency Practice (7 minutes)

= State in Exponential Form Name 5.NBT.2 (3 minutes)
= Multiply Using the Area Model with a Zero in One Factor 5.NBT.6 (4 minutes)
State in Exponential Form (3 minutes)

Materials: (S) Personal white boards

Note: This maintains earlier skills and encourages insights into the place value structure of multi-digit
multiplication’s partial products. A quick review of relevant vocabulary (base, exponent, power) may be in
order.

T: (Write 10°= ) Say the base.

S: 10.

T: Say the exponent.

S: 2.

T: Say 10 squared as a multiplication sentence starting with 10.

S: 10x10=100.

T: Say it as a number sentence without using a multiplication sentence.

S: 10 squared equals 100.
Repeat the process with 10%, 10%, 10°, and 10’.

Lesson 8: Fluently multiply multi-digit whole numbers using the standard

I COMMON algorithm and using estimation to check for reasonableness of the ny
CORE products. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Multiply Using the Area Model with a Zero in One Factor (4 minutes)

Note: As mentioned in Lesson 7, students will need additional practice when there is a zero in one of the
factors. If deemed appropriate, students may be asked to share their observations about what they notice in
these cases and then justify their thinking.

Follow the same process and procedure as G5—M2—-Lesson 7, juxtaposing similar problems such as 342 x 251
and 342 x 201 whereby one factor has a zero.

Application Problem (10 minutes)

Erin and Frannie entered a rug design contest. The rules stated
that the rug’s dimensions must be 32 inches x 45 inches and
that they must use rectangles. They drew the following for their
entries. Show at least three other designs they could have
entered in the contest, and calculate the area of each section

and the total of your rugs.
Students might be encouraged to

actually produce the designs that they
generate for this Application Problem.
This offers opportunity for students
not only to reinforce the notion that
area can be partitioned into multiple
partial products, but also allow for a
cross-curricular application of math
concepts.

Note: This Application Problem echoes the debrief discussion from Lesson 7. Accept any design whose
partitions are accurate. Have students compare the total area of their design to check.

Concept Development (33 minutes)

Problem 1
314 x 236

T: (Write 314 x 236 on the board.) Round each factor to estimate the product. Turn and talk.

S:  314is closer to 3 hundreds than 4 hundreds on the number line. = 236 is closer to 2 hundreds than
3 hundreds on the number line.

T: Multiply your rounded factors to estimate the product. What is 300 times 200?

Lesson 8: Fluently multiply multi-digit whole numbers using the standard
I COMMON algorithm and using estimation to check for reasonableness of the ny
CORE engage
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Lesson 8

S:  Hundreds times hundreds makes ten thousands. 3 x 2 is 6. So we’ll get 6 ten-thousands, or 60,000.
T: Express 60,000 as a multiplication expression with an exponent.
S: 6x10%
T: I noticed that we rounded both of our factors down to
the nearest hundred. Will our actual product be more
. 41d
tha'n or less than our estimated product? Why? Tell a 34 x 236 \
neighbor. 2 300 % 200 x 236
S:  The answer should be more than 60,000. = Our actual = Lb oo0 1384
factors are greater, therefore our actual product will 9 q 20
be greater than 60,000.
) +62800
T: Work with a partner to solve using the standard —_——
algorithm. T4, oY
S:  (Solve to find 74,104.)
_ |, %52 x 295 1.¥%2
Look back to our estimated product. Is our answer N '2 ac
reasonable? Turn and talk. < Ziboo x 300 “
S:  Yes, it’s greater like we thought it would be. Our = 00,000 ( \1 7; NE
answer makes sense. ‘rli 93%0
+ 376 Y00
Problem 2 ) 5'7)0—’ 2
1,882 x 296
T: (Write 1,882 x 296 on the board.) Round each factor
and estimate the product. Will the actual product be
greater than or less than your estimate? Turn and talk.
S: 1,882 rounds to 2,000. 296 rounds up to 300. The
estimated product is 600,000. We rounded both
- . NOTES ON
factors up this time. = Since our actual factors are
less than 2,000 and 300, our actual product must be MULTIPLE MEANS OF
less than 600,000. ACTION AND
T: Work independently to solve 1,882 x 296. LIS
If students are not yet ready for
S (SOIVe') independent work, have them work in
T: What is the product of 1,882 and 296? pairs and talk as they estimate, solve,
S: 557072 and check their solutions. These types
’ ! ) of strategy-based discussions deepen
T: s our product reasonable considering our estimate? understanding for students and allow
Turn and talk. them to see problems in different
S:  Yes, itis close to 600,000, but a bit less than our ways.
estimated product like we predicted it would be.
Possibly have students compare the estimates of Problems 1 and 2.
Lesson 8: Fluently multiply multi-digit whole numbers using the standard
I COMMON algorithm and using estimation to check for reasonableness of the ny
CORE engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Problem 3
4,902 x 408
T: (Write 4,902 x 408 on the board.) Work independently to find an estimated product for this
problem.
T: (Pause.) Let’s read the estimated multiplication sentence without the product.
S: 4,902 x 408 is about as much as 5,000 x 400.
T: As | watched you work, | saw that some of you said our estimated product was 200,000, and others
said 2,000,000. One is 10 times as much as the other. Analyze the error with your partner.
S: 5,000 x 400 is like (5 x 1,000) x (4 x 100). That’s like (5 x 4) x 100,000, so 20 copies of 1 hundred-
thousand. That’s 20 hundred thousands which is 2 million.

T: Simply counting the zeros in our
factors is not an acceptable strategy.

We should always be aware of our L{ Q02 x 403 H o2
units and how many of those units we ' 5 4o
are counting. 7
P | Y00
~ 5,000 «x I b
T: Should our actual product be more or Y ﬁ z(z) %0 5
- 4
less than our actual product? How do = 2000,000 l
you know? Turn and talk. 200001 b
) )
S:  We rounded one factor up and one
factor down. Our actual product could
be more or less. > We can’t really tell
yet, since we rounded 4,902 up and
408 down. Our actual product might
be more or less than 2,000,000, but it e __Adam
should be close. e e
. 3 713x228 213 2. BB2 %372 ¢ 1"" 739 =442 133
T: Work independently to solve 4,902 x 408. [rmordie wlorim  SoL Al o
. ' 7y =fWe 3oy = 2foy000 —I—“"_
S: (Solve to find 2,000,016.) ! 4286 340 1378
+63900 +19¢k0c | 29560
T: Is the actual product reasonable? AR Z4g2éh *zisf;;
P35,
S: Yes' o. 807 %491 £, d502x 856 :l A390 % 741
iooccos P07 RdooorTp  3SO2 myopprton W3 o
. Lligsom T 441 k2 8oca00 # 658 =2Rc0000 r th ;;\\Ol-
Problem Set (10 minutes) B S —;'?33 i 2 St oo
17 |
+322800 +ziolzo, ‘ +3573 000
Students should do their personal best to complete the 394237 2297312 3252749

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

g 530r 2075
mSooxiven 2078
= ogoeo0 W 530

b #1004 % 603 "L ew7 w3105
Khovoxfur  Hoolt  ajpunxioeo
= X fo3

2uonon ¥ b |=3,000,000 3165

. . 2200 25308 | ki

problems do not specify a method for solving. Students 1o é 72‘;22 240500 | ”231 735
. | 400

solve these problems using the RDW approach used for 074750 EERSEE NPT 1554

Application Problems.

Bosgmeon

e
i 5)06‘1’36353

~ gngage™

286
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Student Debrief (10 minutes)

Lesson Objective: Fluently multiply multi-digit whole -
numbers using the standard algorithm and using ' B‘him}el?.oowa;éo:m‘ﬂs"‘;;q L b7em
estimation to check for reasonableness of the product. =720,806m =776, 4T5m] ﬂ——ﬁm
1) =17 L ISl SEL ¥
The Student Debrief is intended to invite reflection and Hy dckeal Product was 5L 1S larger than Fhe estndled procuct
active processing of the total lesson experience. : ‘m_m‘; Xm“" 7064;
Invite students to review their solutions for the Problem 3ss urits =HHx3SC =A10645 b %
Set. They should check work by comparing answers 1;‘_{[%
with a partner before going over answers as a class. The. club had 71,7713 befute purchasing rew Chairs,
Look fo misconceptions or misunderstandings that can | P2
be addressed in the Debrief. Guide students in a o e 23 g;:ﬂ;;*;fw;rmﬁwmhﬁﬁmf
conversation to debrief the Problem Set and process “:r??'c.m“s‘dﬂéﬂﬁgﬁn"%;??ﬁ“ zanb&f_mﬁ;".;’aﬁurﬁf?f acv:","""“g'
the lesson. You may choose to use any combination of 3157“4:4“0 35 aetir esbine o s siiaton.
the questions below to lead the discussion. ”i'zfé) Casrella acklly has 1410 Cads.
*  How can estimating before solving help us? " S owtng: 500, 000 1500, 2000, 2505, 390, 370, 4000420
= Look at Problem 1 (b) and (c). What do you #4500 %500= 1
notice about the estimated products? Analyze Sr"zf’uf:jg‘f”ﬁfmﬂf?““ e 4 a‘h‘"‘”"“'énﬂ' her s
why the estimates are the same yet the Ih o crgage™

products are so different. (You might point out
the same issue in Problem 1 (e) and (f).)

=  How could the cost of the chairs have been found using the unit form mental math strategy?
(Students may have multiplied 355 x 200 and subtracted 355.)

= In Problem 4, Carmella estimated that she had 3,000 cards.
= How did she most likely round her factors?

=  Would rounding the number of boxes of cards to 20 have been a better choice? Why or why
not? (Students might consider that she is done collecting cards and won’t need any more
space. Others might argue that she is still collecting and could use more room for the
future.)

= Do we always have to round to a multiple of 10, 100, or 1,000? Is there a number between
10 and 20 that would have been a better choice for Carmella?

= (Can you identify a situation in the real world where overestimating would be most appropriate? Can
you identify a situation in the real world where underestimation would be most appropriate? (For
example, ordering food for a party where 73 people are invited. The answer, of course, depends on
the circumstances, budget, the likelihood of the attendance of all who were invited, etc.)

Lesson 8: Fluently multiply multi-digit whole numbers using the standard
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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 8 Problem Set

Name Date

1. Estimate the product first. Solve by using the standard algorithm. Use your estimate to check the
reasonableness of the product.

a. 213 x328 b. 662 x372 c. 739x442
= 200 x 300
= 60,000
213
x 328
d. 807 x491 e. 3,502 x656 f. 4,390x 741
g. 530x2,075 h. 4,004 x 603 i. 987 x3,105
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

2. Each container holds 1 L 275 mL of water. How much water is in 609 identical containers? Find the
difference between your estimated product and precise product.

3. Aclub had some money to purchase new chairs. After buying 355 chairs at $199 each, there was $1,068
remaining. How much money did the club have at first?

4. So far, Carmella has collected 14 boxes of baseball cards. Each box has 315 cards in it. Carmella
estimates that she has about 3,000 cards, so she buys 6 albums that hold 500 cards each.
a. Will the albums have enough space for all of her cards? Why or why not?

b. How many cards does Carmella have?

¢. How many albums will she need for all of her baseball cards?

Lesson 8: Fluently multiply multi-digit whole numbers using the standard
I COMMON algorithm and using estimation to check for reasonableness of the ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Exit Ticket

Name Date

1. Estimate the product first. Solve by using the standard algorithm. Use your estimate to check the
reasonableness of the product.

283
a. 283x416=
x 416
= X
b. 2,803 x 406 = 2803
X 406
= X
Lesson 8: Fluently multiply multi-digit whole numbers using the standard
I COMMON algorithm and using estimation to check for reasonableness of the ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

Name Date

1. Estimate the product first. Solve by using the standard algorithm. Use your estimate to check the
reasonableness of the product.

a. 312x149 b. 743 x295 c. 428 x637
= 300 x 100
= 30,000
312
x 149
d. 691 x 305 e. 4,208 x 606 f. 3,068 x523
g. 430x3,064 h. 3,007 x 502 i. 254x6,104
Lesson 8: Fluently multiply multi-digit whole numbers using the standard
I COMMON algorithm and using estimation to check for reasonableness of the ny
CO RE products. engage 2.B.78
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

2. When multiplying 1,729 times 308, Clayton got a product of 53,253. Without calculating, does his
product seem reasonable? Explain your thinking.

3. A publisher prints 1,912 copies of a book in each print run. If they print 305 runs, the manager wants to
know about how many books will be printed. What’s a reasonable estimate?

Lesson 8: Fluently multiply multi-digit whole numbers using the standard

COMMON algorithm and using estimation to check for reasonableness of the ny
I CO RE products. engage 2.B.79
Date: 7/4/13

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Lesson 9

Objective: Fluently multiply multi-digit whole numbers using the standard
algorithm to solve multi-step word problems.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
Concept Development (40 minutes)
[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply and Divide by Exponents 5.NBT.2 (4 minutes)
= Estimate Products by Rounding 5.NBT.6 (6 minutes)

Multiply and Divide by Exponents (4 minutes)

Materials: (S) Personal white boards

Note: This review fluency drill will encourage flexible thinking because of the inclusion of division. The
notation of the exponent form is also important to revisit and reuse so that it becomes natural to the
students to think of powers of 10 written either as multiples of 10 or as exponents.

T: (Project place value chart from millions to thousandths.) Write 45 tenths as a decimal.
(Write 4 in the ones column and 5 in the tenths column.)
Say the decimal.
4.5.
: Multiply it by 10%

S:  (Cross out 4.5 and write 450.)
Repeat the process and sequence for 0.4 x 102, 0.4+ 102, 3.895 x 103, and 5,472 + 10°.

S
T:
S:
T

Estimate the Product (6 minutes)

Materials: (S) Personal white boards

Note: Just before beginning the lesson, estimating reminds students to apply this during the lesson.

T (Write412x231 = x ) Round both factors to the nearest hundred.
S: 400 x 200.

COMMON Lesson 9: Fluently multiply multi-digit whole numbers using the standard ny
algorithm to solve multi-step word problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

T: Write 412 x 231~ 400 x 200. What is 400 x 200?

S:

80,000.

Repeat the process and procedure for 523 x 298 = 500 x 300, 684 x 347, and 908 x 297.

Concept Development (40 minutes)

Materials: (T/S) Problem Set, pencils

Note: This lesson omits the Application Problem component since the entire lesson is devoted to problem
solving. Problems for this section are found in this lesson’s Problem Set

Problem 1

An office space in New York City measures 48 feet by 56 feet. If it sells for $565 per square foot, what is the
selling price of the office space?

T:

S 490 49

We will work Problem 1 on your Problem Set together. (Project problem on board.) Let’s read the
word problem aloud.
(Read chorally.)
Now, let’s re-read the problem sentence by sentence and draw as we go.
(Read the first sentence.)
What do you see? Can you draw something?
(Draw.)
Read the next sentence. (Give students time to read.) What is the important information and how
can we show that in our drawing?
The office space sells for $565 for each square foot. We can draw a single square unit inside our
rectangle to remind us. = We can write that 1 unit = $565.
prem—
& 4§41+ 1088
x 56%
St&+ o (i’t;‘t;
A= lxw 56 | univh= §565 1 51180
X 4E B = x 565 TIETRES
= Se¥%4e . N 2688 units = 2688 518,720
=2 b9t Zvo =31, 518,120
i 1 A
2668
The selling priee of Ahe e gpace woas
$ 1,5, 120,
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 9

Guide students to select and practice
using various models (tape diagram,
area model, etc.) to represent the
given information in each problem

T: How do we solve this problem? Turn and talk.

S:  We have to multiply. We have to find the total square feet of the office space then multiply by $565.
- We have to first find the area of the office space then multiply by $565.

T: What information are we given that would help us
figure out the area?

S: We can multiply the length times the width.

S:  (Solve to find 2688 ft°.)

T: Have we answered the question?

S:  No. We need to multiply the area by the cost of one
square foot, $565, to find the total cost.

T: Solve and express your answer in a complete sentence.

S:  (Work.) The cost of the office space is $1,518,720.

Problem 2

a.

“w 4«2 A

COMMON
CORE

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

Each necklace they make has exactly 104 beads on it.
How many beads did both girls use altogether while
making their necklaces?

At a recent craft fair, Gemma sold her necklaces for
$14 each. Leah sold her necklaces for $10 more. Who
made more money at the craft fair? How much more?

(Allow students to read the problem chorally, in pairs,
orin silence.)

Can you draw something?
Yes.
What can you draw?

A bar for Gemma'’s necklaces and a second, longer bar
for Leah’s.

Go ahead and draw and label your tape diagrams.
(Allow time for students to work.)

What is the question asking?

We have to find the total number of beads on all the
necklaces.

What do we need to think about to solve this
problem? What do you notice about it?

Lesson 9:

Date: 7/4/13

Fluently multiply multi-digit whole numbers using the standard
algorithm to solve multi-step word problems.

[ Gemma and Leah are both jewelry makers. Gemma made 106 beaded necklaces. Leah made 39 more
necklaces than Gemma.

39
Gomna [ T8
Jesh | ?= 145 ]
1o +39= 1S

Q). (106% 1) + (145 X 104
= 11,024+ 15, 080
=26, o}t

. (fz4x18) — ($14x106 )
= +34g0 — $ 14§
= #1994

Leah made more money
Leah made #1996 more Hhan Gemma
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

S: Itis a multi-step problem. We need to know how
many necklaces Leah made before we can find the
total number of necklaces. Then we need to find the
number of beads.

T: Work together to complete the first steps by finding
the total number of necklaces.

T: We haven’t answered the question yet. Turn and talk
to your partner about how we can finish solving Part

(a).
S: We have to multiply to find the total beads for both
girls. = Multiply Gemma’s number of necklaces times Vary the grouping size in the
104 beads, multiply Leah’s number of necklaces times classroom. Smaller groups support
104, and then add them together. = Add Gemma and EEl B [Zmg e R mErs (1 ReriEi

the language of word problems and
allow students to find full proficiency
T: Use an expression to show your strategy for solving. of the mathematics first, without the

S: (106 X 104) + (145 X 104) or (106 + 145) x 104.

Leah’s necklaces together then multiply by 104.

T: Solve the problem with your partner and make a
statement to answer the question.
S:  Gemma and Leah used 26,104 beads altogether.
T: Let's read Part (b) together.
S:  (Read.)
T:  Who made more money? Without calculating,
can we answer this question? Turn and talk. Y5 COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set §1%
S: Leah made more necklaces than Gemma, and ul
. Name 1dlesd : Date
she charged more per necklace, so it makes J
sense th at she made more money_ 1. z‘r\ec;:i::::::'i:h:eo\:(l:r:(;icl:;neasuresﬂfeetbyssﬁeet. If it sells for $565 per square foot, what is
. £+ > l’4? Zé"; The offiee spoce.
T: Find out how much more money Leah made. s L5 et pigia T
48 %t i
S: (Work.) wito_  bG550
: . 268597 515,720
S:  Leah made $1,996 more than Gemma. 2 Gemm ant e are both ey mokers. Gmma e 105 beaded neckaces. Leah made 39 e
necklaces than Gemma.
T: Complete Problems 3, 4, 5, and 6 of the e g e st
Problem Set independently or in pai e e ) X1t £ 7 s
roblem Set independently or in pairs. Leah's rectlaces [————— .
rl: x:'iz - Lo The girls used 26,104 beacls
+, o0 Z‘,roﬂ n/bgakn
Problem Set (10 minutes) ikttt oot
Leah made. $1,9% more. S _%W
. T S 7
Students should do their personal best to complete the 2 B A
PrObIem Set Within the a”Otted 10 minUtes' For some 3. Pengbuugh(ZGlreadmlllslr.:rhernewﬁtness:zn!era($‘1334each. Thensheboug‘htwstallonaryhlkas
classes, it may be appropriate to modify the assignment f°'f§f§§°"' w?z?;“”;“ws;"m73%",’,”;;/5'
. . . X 26 x 9 i, 231 ,915.
by specifying which problems they work on first. Some el T3 %’;4:?
problems do not specify a method for solving. Students S 333
solve these problems using the RDW approach used for
Application Problems. JI SguvoN (= T
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Fluently multiply multi-digit whole
numbers using the standard algorithm 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 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.

=  Share and explain to your partner the numerical
expression you wrote to help you solve
Problems 3 and 5.

=  Explain how Problems 3 and 5 could both be
solved in more than one way.

Lesson 9

4. AHudson Valley Barmer has 26 employees. He pays each amployee 5410 per week. After paying his
workers for one week, the farmer has $162 left in his bank sccount. How much money did he have at
¥

first?
fumrs 8 [Ty Tree]

The fammer had

PRy 10,660 Flo,822 atfirst.
FHo0 + 1z
t8rpo . TogzZ )
Tonbt? fog=
5. Frances is sewing a border around 2 rectangular tableclaths that each measine 9 feet long by 6 feet wide.
I it takes her 3 irsch of Border, take her
sewing profect? Write an expression, and then salve.
ZE(81IL) K |2 Sein p1 e
2% 304k 12 %D 3

COR X 1Lin % 2
T20in & Bwwin = 2100460 = 2160 munudes for

Hus 5¢->|'r!5 Pd)«_“
: a l(‘t;marrl! hra maeny ttend Schools?
298 i
X 2 3,874 shuderts otfend
o8 Hoperville Seueels
YLD

L4

A nearty district, Willington, is much langer. They have 12 times as many students. How many
students attend schools in Willington?

38Ty
X 1z WoHI8 shdedts
L= u
T74¢ n Wﬂ'lms‘}m’l
135740
Tyots 8

COMMON | tssons: ny e
|| et _ i bl i ek e 3 143 engage
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=  What type of problem are Problem 1 and Problem 5? How are these two problems different from
the others? (Problem 1 and 5 are measurement 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.

COMMON Lesson 9: Fluently multiply multi-digit whole numbers using the standard
I CORE algorithm to solve multi-step word problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

Name Date

Solve.

1. An office space in New York City measures 48 feet by 56 feet. If it sells for $565 per square foot, what is
the total cost of the office space?

2. Gemma and Leah are both jewelry makers. Gemma made 106 beaded necklaces. Leah made 39 more
necklaces than Gemma.
a. Each necklace they make has exactly 104 beads on it. How many beads did both girls use altogether
while making their necklaces?

b. At arecent craft fair, Gemma sold each of her necklaces for $14. Leah sold each of her necklaces for
10 dollars more. Who made more money at the craft fair? How much more?

3. Peng bought 26 treadmills for her new fitness center at $1,334 each. Then she bought 19 stationary bikes
for $749 each. How much did she spend on her new equipment? Write an expression, and then solve.

COMMON Lesson 9: Fluently multiply multi-digit whole numbers using the standard ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

4. A Hudson Valley farmer has 26 employees. He pays each employee $410 per week. After paying his
workers for one week, the farmer has $162 left in his bank account. How much money did he have at to
begin with?

5. Frances is sewing a border around 2 rectangular tablecloths that each measure 9 feet long by 6 feet wide.
If it takes her 3 minutes to sew on 1 inch of border, how many minutes will it take her to complete her
sewing project? Write an expression, and then solve.

6. Each grade level at Hooperville Schools has 298 students.
a. Ifthere are 13 grade levels, how many students attend Hooperville Schools?

b. A nearby district, Willington, is much larger. They have 12 times as many students. How many
students attend schools in Willington?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit Ticket

Name Date

Solve.

1. Juwad picked 30 bags of apples on Monday and sold them at his fruit stand for $3.45 each. The following
week he picked and sold 6 bags more.
a. How much money did Juwad earn in the first week?

b. How much money did he earn in the second week?

¢c. How much did Juwad earn selling bags of apples these two weeks?

d. (Bonus) Each bag Juwad picked holds 15 apples. How many apples did he pick in two weeks? Write
an expression to represent this statement.

I COMMON Lesson 9: Fluently multiply multi-digit whole numbers using the standard
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

Name Date

Solve.

1. Jeffery bought 203 sheets of stickers. Each sheet has a dozen stickers. He gave away 907 stickers to his
family and friends on Valentine’s Day. How many stickers does Jeffery have remaining?

2. During the 2011 season, a quarterback passed for 302 yards per game. He played in all 16 regular season
games that year.
a. How many total yards did the quarterback pass for?

b. If he matches this passing total for each of the next 13 seasons, how many yards will he pass for in his
career?

3. Baosaved $179 a month. He saved $145 less than Ada each month. How much would Ada save in three
and a half years?

COMMON Lesson 9: Fluently multiply multi-digit whole numbers using the standard ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

4. Mrs. Williams is knitting a blanket for her newborn granddaughter. The blanket is 2.25 meters long and
1.8 meters wide. What is the area of the blanket? Write the answer in centimeters.

5. Use the chart to solve.

Soccer Field Dimensions

FIFA Regulation New York State High Schools
(in yards) (in yards)
Minimum Length 110 100
Maximum Length 120 120
Minimum Width 70 55
Maximum Width 80 80

a. Write an expression to find the difference in the maximum area and minimum area of a NYS high
school soccer field. Then evaluate your expression.

b. Would a field with a width of 75 yards and an area of 7,500 square yards be within FIFA regulation?
Why or why not?

c. It costs $26 to fertilize, water, mow, and maintain each square yard of a full size FIFA field (with
maximum dimensions) before each game. How much will it cost to prepare the field for next week’s

match?
Lesson 9: Fluently multiply multi-digit whole numbers using the standard
I COMMON algorithm to solve multi-step word problems. en a e ny
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic C
Decimal Multi-Digit Multiplication
5.NBT.7,5.0A.1, 5.0A.2, 5.NBT.1

Focus Standard: 5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method
and explain the reasoning used.

Instructional Days: 3
Coherence -Links from: G5-M1 Place Value and Decimal Fractions
-Links to: G5-M4 Multiplication and Division of Fractions and Decimal Fractions
G6-M2 Arithmetic Operations Including Dividing by a Fraction

Throughout Topic C, students make connections between what they know of whole number multiplication to
its parallel role in multiplication with decimals, by using place value to reason and make estimations about
products (5.NBT.7). Knowledge of multiplicative patterns from Grade 4 experiences, as well as those
provided in Module 1, provide support for converting decimal multiplication to whole number multiplication.
Students reason about how products of such converted cases must be adjusted through division giving rise to
explanations about how the decimal must be placed.

A Teaching Sequence Towards Mastery of Decimal Multi-Digit Multiplication

Objective 1: Multiply decimal fractions with tenths by multi-digit whole numbers using place value
understanding to record partial products.
(Lesson 10)

Objective 2: Multiply decimal fractions by multi-digit whole numbers through conversion to a whole
number problem and reasoning about the placement of the decimal.
(Lesson 11)

Objective 3: Reason about the product of a whole number and a decimal with hundredths using place
value understanding and estimation.
(Lesson 12)

COMMON Topic C: Decimal Multi-Digit Multiplication n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

Lesson 10

Objective: Multiply decimal fractions with tenths by multi-digit whole
numbers using place value understanding to record partial products.

Suggested Lesson Structure

B 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 then Divide by the Same Number 5.NBT.2 (6 minutes)
= Decompose Decimals 5.NBT.3 (6 minutes)
Multiply then Divide by the Same Number (6 minutes)

Note: This fluency drill reviews what happens when any number or expression is divided and then multiplied
by the same number in preparation for today's lesson.

T: 3x2is?
S: 6.
T: 3x2x10+10is?
S: 6.
T: 5x0.3is?
S: 15
T: 5x0.3x10+10is?
S: 1.5.
T: (Continue the sequence with 3 x 2.5 and 2 x3.4.)
T: Why are the products the same when we multiply by 10 and then divide by 107?
S:  You are undoing what you did when you multiplied by 10. = We’re moving over one place to the left
on the place value chart and then back to the right again. = Because, it’s just like multiplying by 1.
IR SOMMON ;t 1°’ :”/4'/;1?" Value understanding to record partal roducts, engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

Decompose Decimals (6 minutes)

Materials: (S) Personal white boards

Note: This fluency drill reviews decimal place value concepts

and emphasizes part—-whole decomposition through the use of @
the number bond.
T: (Project 7.463.) Say the number. e >3
S: 7 and 463 thousandths. et

T: Represent this number in a two-part number bond with
ones as one part and thousandths as the other part
(pictured to the right).

S: (Draw.) TaL
. . . hundvredths
T: Represent it again with tenths and thousandths.

T: Represent it again with hundredths and thousandths.

Follow the same process for 8.972 and 6.849

Application Problem (6 minutes)

The fifth-grade craft club is making aprons to sell. Each apron takes 1.25 yards of fabric that costs $3 per yard
and 4.5 yards of trim that costs $2 per yard. What does it cost the club to make one apron? If the club wants
to make $1.75 profit on each apron, how much should they charge per apron?

Note: This problem requires students to not only use their Module 1 knowledge of decimal by single-digit
multiplier knowledge, but also asks them to reason about a start unknown problem type.

apron | 125 | 45 1P
x 23 x #z ‘
?

Onc apron coSts $ 2.75

apren D) 7o make. The clubmustT

chwgc $14.50 RBr each
one P make $1.75 /oro;%{

25X 3=3.75 /12.75
4.5x 2=9.00 4+ 175

#72.75 #1450

I COM MON Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers

CO RE using place value understanding to record partial products. en a e ny 2.C.3
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (32 minutes)

Materials: (S) Personal white boards

Problems 1-3
43x2.4
3.5%x42
15.6 x 73
T: (Write 43 x 2.4 on the board.) Round the factors to estimate
the product.
S: (Show.) 40 x 2 = 80.

Predict whether our estimate is greater than or less than the
actual product.

S: Less than, because both factors were rounded to numbers less
than the actual factors. = Our actual answer might be about
90.

T:  We have 43 units of 2.4. I'd like to rename 2.4 using only
tenths. How many tenths would that be?

S: 24 tenths.

Decompose those 24 tenths into expanded form along the
length of our rectangle. Let’s write tenths out to the right to
remind us of the unit. (Demonstrate.)

20 + 4 Fenrthe

3] ko [

L{o goo [

Lesson 10

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

The decimal multiplication in this and
following lessons builds on the concept
of whole number multiplication in
earlier module lessons and the single -
digit decimal multiplication from
Module 1. Itis important for students
to note that because multiplication is
commutative, multiplication sentences
may be notated in any order. In this
part of the module, the decimal factor
will be designated as the unit
(multiplicand—the what that is being
multiplied) while the whole number
will be treated as the multiplier (the
how many copies number). This
interpretation allows students to build
on the repeated addition concept of
multiplying whole numbers, which has
formed the basis of the area model as
students understand it. This makes the
distributive property and the partial
products of the algorithm a direct
parallel to whole number work.

S:  (Draw.)
T: Ourrectangle’s width is 43 whole units. Decompose 43 into expanded form along the width.
S:  (Draw.)
T: What partial products do the rows 90 + U tenthe 24 feaths
represent? 3 o 12 —\x 43
S: 3 x 24 tenths and 40 x 24 tenths. A 4.67(%
Find the partial products and the final [ pf—
product.p i Yol  8oo |03 2 tenths
= 9. eaes
S:  (Multiply the cells and add the rows.) |03 4. tenths = 102,
We found that we have 1,032 of what unit?
COM MON Lesson 10: Ml.J|tip|y decimal fractions wit.h tenths by multi_—digit whole numbers ny
using place value understanding to record partial products.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

v

T:
S:

v 490 49

Tenths.

Write 1,032 tenths in standard form.

103.2.

Compare this to our estimate. Is our product reasonable?

Our estimate was 80, and our exact product is 103.2. Our product is reasonable.

Let’s solve this same problem using the algorithm. (Write 24 tenths x 43 on the board as shown.)
When we find the product, we have to remember that we copied tenths. Solve this problem, and
then share with your partner.

(Work and share.)
Look back at your area model. Find these partial products in your algorithm. Turn and talk.

72 is the first row in the area model and the first row in the algorithm. = | see 72 tenths in both of
them. - | see 960 tenths in the second row of both.

We’ve found 1,032 tenths using a second strategy. Let’s write it in standard form.
103.2.

It’s important to have students recognize that the area model that’s been drawn using whole number values
would be 10 times as wide as the model we would draw using tenths.

T:

We don’t have to do this process in such a long way. Here is a simplifying short cut for multiplying
by 1. We can first multiply one of the factors by 10 and then divide the product by 10.

The student demonstrates this with the algorithm by multiplying by 10 and then dividing by 10. “It’s like
multiplying by 1! 2 times 3 times 10 divided by 10 is 6. Seg, it’s the same idea just with bigger numbers.”

-

o -0
92 X 10 y QQ‘A‘/—\X: lo32 —> [03.2
4 — 7 4
x43 * 43
-
x 72 -
+960
032
032 ~ |0 = 103.2.
T: Solve 3.5 x42. Round the factors and estimate the 304+ 5 +enthy 35 tenths
product. 6o o vq4
S: 4x40 = 160. :'i \’%A
T: Naming 3.5 using tenths, draw an area model to /..;’iﬁoo
show 3.5 x 42. Check your work with your partner. 4o 1200 [t | %70 +erthns
Remember to compare your final product with your
estimate to see if your answer is reasonable. 470 tenths = 147
S: (Work.)
Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers
I (C:8AR/}EMON using place value understanding to record partial products. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

T: Partner A, confirm this product by naming 3.5 in tenths
and using the standard algorithm to solve. Partner B,

confirm this product by multiplying 3.5 by 10 and then 35 G‘uﬁhs)
dividing the product by 10. x49
T: How are these two ways of thinking the different? 70
Turn and talk to your partner. + liO 0
S: Inthe first way we thought of 3.5 as 35 tenths. After K 70 (+m+h5) =147.0

we multiplied by 42, we still had tenths. = In the
second way, we multiplied 3.5 times 10, and then the
final product divided by 10. = Multiplying by 10 and
then dividing by 10 doesn’t change the value of the
answer because we are really just multiplying by 1.

3.5' ’“03 35
X 42 X472
-——7'/

(o
T: How are these two ways of thinking the same? Turn 2! 0
+140

and talk to your partner. 2 10 4T.0

14710 —7~
S: In both cases, we needed to think about the original ‘
units of the first factor. = In both cases, we had the
same partial products. = In both cases, the
multiplication process was exactly the same. After we
adjusted the product, the answer to both was the same.

Repeat sequence for 15.6 x 73. Have students compare this problem with the others in the set, making sure
to elicit from them that the presence of the third column in the area model does not change the thinking
behind the area model, nor does it affect the partial products. Also encourage students to think about
multiplying the decimal factor by 10 and then adjusting the product through division by 10.

Problem Set (10 minutes)

COKL METHIWATIC

Students should do their personal best to complete the

Hame Renee Oate
Problem Set within the allotted 10 minutes. For some . ke the ot el g i 0 4 P RS, Bagesr e
classes, it may be appropriate to modify the assignment P m—
by specifying which problems they work on first. Some s ma4- 20, 2 . 4p
. . 10+ Yo 24 [tenths)
problems do not specify a method for solving. Students 290 5 | b "
solve these problems using the RDW approach used for 10| 400 |10 | 460 st L a8

Application Problems. T T57 % Genthe) = 528

borme 3 o 30 .90

30 a1 lrenths) 3 1 (tenths)

. . 3 G0 |3 assmm ffé
Student Debrief (10 minutes) 3| 00 (20| % sors U255 ) = 102.3
Lesson Objective: Multiply decimal fractions with tenths 2. Skt e s e bt A s k. S Yo o i S TO.
by multi-digit whole numbers using place value - 3 2itenths)
understanding to record partial products. 47 =2
224 12810
The Student Debrief is intended to invite reflection and il-"g: %,ﬂmxglsw 35’0 8 o = 3008
active processing of the total lesson experience.
Eg:;MDN Ao 18 Aty e i ey B P P a.gel'ur‘ ey
Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers
I (C:8AR/}EMON using place value understanding to record partial products. engage ny 2.C.6
Date: 7/4/13

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org (c@ BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

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
. . R . e 6IME LXYO = 240 4 wme=0 5% 20 = 300

misconceptions or misunderstandings that can be 63 (46 frerths)

. . . . %44 v 11
addressed in the Debrief. Guide studentsin a 22z % T

. . £3 0 60
conversation to debrief the Problem Set and process the T s =2 T2 T4 § Zomtn) = ZHEZ
lesson. You may choose to use any combination of the Sk w2t e
. . . 3 )
questions below to lead the discussion. x4 :;g“ %
+2 }

. . . . 9§ 8 (ze)-2788  Llecdo -

*  Discuss Michelle’s error in Problem 3 by allowing ) z18 31 ) o, ZTE Blake)” 27268
students to share their representations and T e Tie vaanbers. T her aviswer are
explanations. Some students may explain her f—é’ﬁ;— rigyt. She Sorapt Hhal i+ was
error by saying that she should have said 1,768 hllii%(\‘ﬂ\“ﬁ) 4168 tonthe <o in standard form
tenths. Others may offer that she should have Wer answer would be 176-% -
written her answer in standard form as 176.8.

. . ; . . . . 4 lwe'l! bent m,(&m.wulrerm":”::l;mewd 16.4.cm, How much wire would be neded to form
Either explanation’s premise is that Michelle did “”‘l::"z‘;*:'“\ e
. . . € s
not consider the unit of her final product. 55
: . . ,820

=  How does being fluent in whole number multi- igr%j'_sg
digit multiplication help you multiply decimals? 410 Olteri) = 40 cm * 100 _”“'""5;"“?;:?“"‘ 2
(Focus student attention on the notion that the MO | e N

. . . . coRe o engage™ s
algorithm is exactly the same, but different units PR

must be considered when multiplying decimals.)

=  Extend student reasoning about decimal multiplication by offering a case such as 0.3 x 42. Ask
students how they would draw an area model and/or record this case vertically. Point out that the
convention is to write the numeral with the most digits as the “top” number in the algorithm, but
that this is not expressly necessary. Ask students to discuss how putting the single-digit numeral (3
tenths) as the top number affects the recording of partial products? (It doesn’t. The process is the
same. The order is 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 that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students

I COM MON Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers

CO RE using place value understanding to record partial products. en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

Name Date

1. Estimate the product. Solve using an area model and the standard algorithm. Remember to express your
products in standard form.

a. 22x24 = X =

2 4 (tenths)

xX22

b. 3.1x33=~ x =

3 1 (tenths)
x3 3

2. Estimate, and then use the standard algorithm to solve. Express your products in standard form.

a. 3.2x47 = X = b. 3.2x94 ~ X =
3 2 (tenths) 3 2 (tenths)
x4 7 x94
COMMON Lesson 10: Mgltiply decimal fractions wit_h tenths by multi_—digit whole numbers ny
using place value understanding to record partial products.
Il core P engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

c. 63x44 d. 14.6x17

e. 82x34 f. 160.4x17

3. Michelle multiplied 3.4 x 52. She incorrectly wrote 1,768 as her product. Use words, numbers, and
pictures to explain Michelle’s mistake.

4. A wire is bent to form a square with a perimeter of 16.4 cm. How much wire would be needed to form
25 such squares? Express your answer in meters.

COMMON Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers ny
using place value understanding to record partial products. 2.C.9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Exit Ticket

Name Date

1. Find the products using the area model and the standard algorithm.

a. 33.2x21 b. 1.7x55

2. If the product of 485 x 35 is 16,975, what is the product of 485 x 3.5? How do you know?

COMMON Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers ny
using place value understanding to record partial products. 2.C.10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

Name Date

1. Estimate the product. Solve using an area model and the standard algorithm. Remember to express your
products in standard form.

a. 53 x12= X =

1 2 (tenths)

x 53

b. 2.1x82 = X =

2 1 (tenths)

x 8 2

2. Estimate, and then use the standard algorithm to solve. Express your products in standard form.

a. 42x34x x = b. 65x5.8~ X =
42 (tenths) > 8 (tenths)
x34 x65
COMMON Lesson 10: Mgltiply decimal fractions wit_h tenths by multi_—digit whole numbers ny
using place value understanding to record partial products.
Il core P engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

c. 33x16 d. 15.6x17

e. 73x24 f. 193.5x57

3. Mr. Jansen is building an ice rink in his backyard that will measure 8.4 meters by 22 meters. What is the
area of the rink?

4. Rachel runs 3.2 miles each week day and 1.5 miles each day of the weekend. How many miles will she
have run in 6 weeks?

I COMMON Lesson 10: Multiply decimal fractions with tenths by multi-digit whole numbers

CO RE using place value understanding to record partial products. en a e ny
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Lesson 11

Objective: Multiply decimal fractions by multi-digit whole numbers
through conversion to a whole number problem and reasoning about the
placement of the decimal.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Sprint: Multiply Decimals 5.NBT.2 (8 minutes)
= Multiply then Divide by the Same Number 5.NBT.2 (4 minutes)

Sprint: Multiply Decimals (8 minutes)
Materials: (S) Multiply Decimals Sprint

Note: This review fluency drill will provide single-digit multiplication practice with decimals that will help with
computation during the content development.

Multiply then Divide by the Same Number (4 minutes)

Note: This fluency drill reviews what happens when any number or expression is divided and then multiplied
by the same number in preparation for today's lesson.

T: 3x4.1is?

S: 12.3.

T: 123x10+10is?

S: 12.3.

T: 3x4.1x1is?

S: 12.3.

T: (Repeatwith3x2.4.)
T: 3x4x17.6+17.6is?

Lesson 11: Multiply decimal fractions by multi-digit whole numbers through

II COMMON conversion to a whole number problem and reasoning about the ny
CORE placement of the decimal. engage
Date: 7/4/13
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

S: 12.
T: Discuss how you know that is true with your partner.

Application Problem (6 minutes)

Mr. Mohr wants to build a rectangular patio using concrete tiles that are 12 inches square. The patio will
measure 13.5 feet by 43 feet. What is the area of the patio? How many concrete tiles will he need to
complete the patio?

135 (tenths, -
Thepodio s area

S .

/YALB is 580.5 £+* s0
JAoS M Mohr will need
5400 4o bun 581 Hlesbecavse

e = 580.5
5805 (rnths) cach Hleis LS

Note: This Application Problem asks students to use the decimal multiplication concepts from Lesson 10. In
addition, students must demonstrate understanding of area and use that understanding to reason about the
number of tiles needed in Part (b). This problem involves a decimal factor of tenths. Use this problem as a
springboard for today’s lesson which extends to multiplication of decimal factors of hundredths.

Concept Development (32 minutes)

Materials: (S) Personal white boards

Problems 1-3
7.38 x41

The compensation strategy of
8.26 x 128 multiplying a decimal number by a
multiple of 10 and then dividing the

82.51x63 product by the same multiple of 10
T: (Write 7.38 x 41.) Compare this problem to our may require some time for students to
Application Problem. internalize. The following scaffolds

, . T . b jate:
S: It's still multiplication of a decimal by a whole number. M

- The decimal in the Application Problem was tenths. " Encourage students to draw the

think bubble next to their work, or

This is hundredths. encourage them to label the units.
T: Estimate this product. = Encourage students who are
S 7x40=280. struggling with the standard
. . . algorithm to use the area model.
T: Predict whether our estimate is greater than or less The area model provides support by
than the actual product. calculating all the partial products of
the problem.
Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
I COMMON conversion to a whole number problem and reasoning about the ny
CO RE placement of the decimal. engage 2.C.14
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A 4

Less than, because both factors were rounded to numbers less than the actual factors. = Our
actual answer will be more than 280, but it will still be in the hundreds.
We have 41 units of 7.38. I'd like to rename 7.38 using only hundredths. How many hundredths
would that be? How do you know?
738 hundredths because 7 is 700 hundredths plus another 38 hundredths equals 738 hundredths.
- 7 and 38 hundredths times 100 equals 738 hundredths.
Let’s use an area model to find the actual product of this expression. Decompose those 738
hundredths into expanded form along the length of our rectangle. Write hundredths out to the right
to remind us that we’ve named 7.38 as hundredths. (Demonstrate.)
(Draw.)
Our rectangles width is 41 whole units. Decompose 41 into expanded form along the width.
(Draw.)
What two?partial products do these rows 700 + 3048 hunclruﬂ-H\s T3¢ hundred ths
represent: l 700 | 20 | ¢ X Y]
1 x 738 hundredths and 40 x 738 e
138
hundredths. »r¥
Find the partial products and Yo |L§ 0601100 (328 —>+2952
. ——
the final product. 3095 ¢ kundrec{"‘hs
(Multiply the cells and add the ] y
- - 30.,5¢
rows.)
We found that we have 30,258 of what unit?
Hundredths.
We need to write this in standard form. How can our estimate help us convert our product back to
wholes and hundredths?
The estimate told us that our answer was in the
hundre<':ls, not the ter)-thousands or the thOl.'lsands. 9 NOTES ON
?}(1),258 IIS about 1(}30 t;;nte):s as large as gt:r eds'tl'rgats slacl)cé) MULTIPLE MEANS OF
e real answer should be, so we need to divide by REPRESENTATION:
to make the answer make sense.
Student di the pattern that
What is 30,258 hundredths written in standard form? ucents may Giscover fe partern tha
the number of decimal digits in the
302.58. factors equals the number of decimal
Let’s solve this same problem using the algorithm. CIRSINER e, LB RISERD
Yesterday we rewrote our first factor as a whole a useful observation, keep students
number with the unit name to the right. (Write 738 ff\’/;”sed |°n ;c'h:l reison fc;rthe patte";'
hundredths x 41 on the board as shown.) Today, let’s e multiplied a factor S/ E PERIErD
. i i . . 10, therefore we must divide the
think about the units without removing the decimal
) . product by the same power of 10 to
from our first factor. We see 7.38, but we think 738 Sdjlerit”
hundredths. Multiply 738 x 41 and find the product.
Look back at your area model to confirm the partial
products in your algorithm.
Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
COMMON conversion to a whole number problem and reasoning about the
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S: (Work.)

Lesson 11

This product is 100 times as large as the product of our original problem. What should we do to
adjust this product so that it answers our original problem of 7.38 x 41?

S:  We should divide by 100.

Let me record what | hear you saying. (Write on board as shown). So, is our adjusted product of

302.58 reasonable given our estimate?

S: Yes.

Work with the other two problems in this set as you feel is best for your students. Continue with other
examples if necessary. Encourage students who struggle with the algorithm to use the area model, while

allowing students to forego the area model if they are proficient with the algorithm.

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Multiply decimal fractions by multi-
digit whole numbers through conversion to a whole
number problem and reasoning about the placement of
the decimal.

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

Lesson 11:

I COMMON
CORE

placement of the decimal.
Date: 7/4/13
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Mame ‘.«Ttpprlta__

1. Estimate the prodisct. Sohve using the standard algorithm. Use the thought ubbles to show yous
thinking. [Draw an area model on a separate sheet if it helps vou.)

o rawmw_|  x 30 . 30

b assxase_ 4 . Q0. 3L0

x 89
g
L3106 3L95
$1 %0 123400
Ty S e 31595 =% q595
13832 =_H4. L asseme_ 21295
2. Sobve using the standard algorithm.
504 =8 b 14783 %67 4752
“"Evoté * 1
HAFEE
4032 |c;~+§ !
«-é’s’alfs o
s3.41 %508 o 0S6xa32 Aol |
LCERTT 432
-y <550
3 -
TYMes0 o 1759 2
.
420344, 4 21600
2192
I e fr o engage™ i

e
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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.

= Have students share what they wrote in the
think bubbles for Problem 1 and compare
approaches.

=  Have students share their strategies for
Problem 2(d). This item differs from the others
on the Problem Set as it contains a decimal less
than one. Does this affect the process for
solving? Why or why not? (Itis important to
note with students, that while convention
dictates that the number with more digits is
put on top in the algorithm, this is not strictly
necessary.)

=  Problem 3 provides an opportunity for students

Lesson 11

s
NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set ii»;‘?

3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.

a Ifo8x768=75266 then 98x7.68=_752- b4 .
7. 68 would be Ike 768 (hondredths,) So J'us#du//zfe by 0a

b. If73x1563=114099 then 73x1563=_//#-7F .
s 15 the same as /563 undeed s so fhe mombers witl
be thesame. but-r't will be 3% as fge.

C IF46x1239-56994 then 46x123.9%_5 679 T
This one 15 11 Tenths, o just wite Hhe same Argi¥s
byt cwrde h/ /0.

4. Jenny buys 22 pens that cost $1.15 each and 15 markers that cost $2.05 each. How much will lenny
spend?

015 2.05 25.30
X2z x 15 +50.75 Imy m7/§md
230 /025 Fs605 4s¢
12300 _ + zos0 A5

32530 §3,75
5. Aliving room measures 24 ft by 15 ft. An adjacent square dining room measures 13 feet on each side. If
carpet costs $6.98 per square foot, what is the total cost to put carpet in both rooms?
24
13 B0
+69
67 .

Vs #
W 29
i5| 3 T I# would eost $392.92

27 13 6.98 A carpet koth reams.
X5 xi3 X529
Y0 ‘a5 G252
+246 |30 . , 43?&2
300 7 7 399000
67 y3e9z4z2
e engage™ 2

to reason about the compensation strategy without the burden of the actual multiplication. Explore
the relationships between the relative size of the factors in the whole number problems and the
factors in the decimal problems and resultant relationships between the products. (One factor in
the whole number problem is 100 times as large as the corresponding decimal factor. This results
are products that share the same digits, but are 1 hundredth the size. Refer to the second UDL box

in the 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 11: Multiply decimal fractions by multi-digit whole numbers through
I COMMON conversion to a whole number problem and reasoning about the ny
CORE placement of the decimal. engage 2.C.17
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Lesson 11 Sprint

A # Correct
Multiply.
1 3x3= 23 8x5=
2| 03x3= 24| 0.8x5=
3| 0.03x3= 25| 0.08x5=
4 3x2= 26| 0.06x5=
5| 03x2= 27| 0.06x3=
6| 003x2= 28| 0.6x5=
7 2x2= 29| 0.06x2=
8| 02x2= 30| 0.06x7=
9| 002x2= 31| 09x6=
10 5x 3= 32| 0.06x9=
11| 05x3= 33| 0.09x9-=
12| 0.05x3= 34| 0.8x8=
13| 0.04x3= 35| 0.07x7=
14| 0.4x3= 36| 0.6x6=
15 4x3= 37| 0.05x5=
16 5x5 = 38| 0.6x8=
17| 05x5= 39| 0.07x9=
18| 0.05x5= 40| 0.8x3=
19 7x4= 41| 0.09x6=
20| 0.7x4= 42| 05x7=
21| 0.07x4= 43| 0.12x4=
22| 09x4= 44| 012x9=
© Bill Davidson
Lesson11: Mty decimal ractons by multi<igt whoe numbers hrough
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Sprint

B Improvement # Correct
Multiply.
1 2x2-= 23 6x5=
2 02x2= 24 0.6 x5 =
3 0.02x 2= 25 0.06 x5 =
4 4x2-= 26 0.08 x5 =
5 04x2= 27 0.08 x 3 =
6 0.04x 2= 28 0.8x5=
7 3x3= 29 0.08x2 =
8 0.3x3 = 30 0.08x7 =
9 0.03x3 = 31 0.9x8=
10 4x3= 32 0.08 x9 =
11 04 x3= 33 0.9x9=
12 0.04 x 3 = 34 0.08 x 8 =
13 0.05x3 = 35 0.7x7 =
14 0.5x3 = 36 0.06 x 6 =
15 5x3= 37 0.5x5=
16 4x4-= 38 0.06 x 8 =
17 04 x4 = 39 0.7x9 =
18 0.04 x4 = 40 0.08 x 3 =
19 8x4-= 41 0.9x6 =
20 0.8x4 = 42 0.05x7 =
21 0.08 x4 = 43 0.12x6 =
22 0.6 x4 = 44 0.12x8 =
© Bill Davidson
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Name Date

1. Estimate the product. Solve using the standard algorithm. Use the thought bubbles to show your
thinking. (Draw an area model on a separate sheet if it helps you.)

a. 1.38x32= X = b. 3.55x89= X =

Think: 138
(1.38 x 100)

138 3.55
% 32 x 89
Think! 4416 is 100
times too large! What
is the real product
1.38x32 = 3.55x89 =
2. Solve using the standard algorithm.
a. 5.04x8 b. 147.83 x 67
c. 83.41x504 d. 0.56x432
Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
I COMMON conversion to a whole number problem and reasoning about the ny
CO RE placement of the decimal. engage 2.C.20
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.
a. I1f98x768=75,264 then 98x7.68=

b. 1f73x1,563=114,099 then 73x15.63=

c. If46x1,239=56,994 then 46x123.9=

4. Jenny buys 22 pens that cost $1.15 each and 15 markers that cost $2.05 each. How much will Jenny
spend?

5. Aliving room measures 24 feet by 15 feet. An adjacent square dining room measures 13 feet on each
side. If carpet costs $6.98 per square foot, what is the total cost of putting carpet in both rooms?

Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
I COMMON conversion to a whole number problem and reasoning about the ny
CORE placement of the decimal. engage 2.C.21
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Name Date

Use estimation and place value reasoning to give the missing product. Explain how you know.

1. 1f647 x63=40,761 then 6.47 x 63 =

2. Solve using the standard algorithm.

a. 6.13x14 b. 104.35x34
Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
I COMMON conversion to a whole number problem and reasoning about the ny
CORE placement of the decimal. engage 2.C.22
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Name

Lesson 11 Homework

Date

1. Estimate the product. Solve using the standard algorithm. Use the thought bubbles to show your
thinking. (Draw an area model on a separate sheet if it helps you.)

a. 242x12 = X = b. 413x37= X =
Think: 242
(2.42 x 100
2.42 413
X 12 X 37
Think! 2904 is 100
times too large! What
is the real produc
<O
242 x12= © 413x37 =
2. Solve using the standard algorithm.
a. 2.03x13 c. 371.23x53
b. 53.16x34 d. 1.57x432

Lesson 11:

I COMMON
CORE .
ate:

© 2013 Common Core, Inc. Some rights reserved. commoncore.org
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3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.

a. I1f36x134=4,_824 then 36x1.34=

b. 1f84x2,674=224,616 then 84x26.74=

c. 19x3,211=61,009 then 321.1x19=

4. Aslice of pizza costs $1.57. How much does 27 slices cost?

5. A spool of ribbon holds 6.75 meters. If the craft club buys 21 spools:

a. What is the total cost if the ribbon sells for S2 per meter?

b. If the club uses 76.54 meters to complete a project, how much ribbon will be left?

Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
I COMMON conversion to a whole number problem and reasoning about the ny
CO RE placement of the decimal. engage
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Lesson 12

Objective: Reason about the product of a whole number and a decimal
with hundredths using place value understanding and estimation.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

[ Application Problem (7 minutes)
Concept Development (33 minutes)

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

Fluency Practice (10 minutes)

= Unit Conversions 5.MD.1 (5 minutes)

= State the Decimal 5.NBT.3 (5 minutes)

Unit Conversions (5 minutes)

Materials: (S) Personal white boards
Note: Reviewing this fluency will build a foundation for upcoming Topic D lessons on measurement problem
solving.

T: (Write12in=___ ft.) 12 inches is the same as how many feet?
S:  1foot.

Repeat the process for possible sequence: 24 in, 36in, 48 in, and 120 in.

T: (Writelft=___ in.) 1footisthe same as how many inches?
S: 12inches.

Repeat the process and procedure for 2 ft, 2.5 ft, 3 ft, 3.5 ft, 4 ft 4.5 ft 9 ft, 9.5 ft 27 ft, and 27.5 ft.
State the Decimal (5 minutes)
Note: This fluency drill will review concepts learned in Module 1.

T: Say the number as a decimal. 8 tenths.
S:  Zero point eight.

COMMON Lesson 12: Reason about the product of a whole number and a decimal with ny
hundredths using place value understanding and estimation.
| et - hundredihs using p : engage
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Repeat process using the following possible sequence: 9 tenths, 10 tenths, 11 tenths, 19 tenths, 20 tenths, 30
tenths, 35 tenths, 45 tenths, 85 tenths, 83 tenths, 63 tenths, and 47 tenths.

T: Say the number as a decimal. 8 hundredths.

S:  Zero point zero eight.
Repeat the process for the following possible sequence: 9 hundredths, 10 hundredths, 20 hundredths, 30

hundredths, 90 hundredths, 95 hundredths, 99 hundredths, 199 hundredths, 299 hundredths, 257
hundredths, and 463 hundredths.

Application Problem (7 minutes)

Thirty-two cyclists make a seven day trip. Each cyclist requires 8.33 kg of food for the entire trip. If each
cyclist wants to eat an equal amount of food each day, how many kg of food will the group be carrying at the
end of day 5?

833
A (@4 Whole Grovp:
! {—j’
(',\\)(‘)\S"’S %Od A -T- '8{33 Xl.‘q'?- o VZEBQ_ Whole greop will
? 1 2,38 hdrdfs -’—F*“A i be canriying Tb-lokq
7u|r\'\‘.*5=8.3.3 _b =939 M *A_‘Iz["q_o of Good ot end of
lunt} =119 b3 ' da\{ 5
Zunits=138 Pros et 740 G

Note: This problem asks students to divide a decimal by whole
number, which they learned in Module 1 as well as multiply a decimal
by a two-digit whole number which is the focus of the current lesson.
Accept any valid approach to solving the problem.

Concept Development (33 minutes) o
By this point in the module, students

will most certainly differ in their

The time allotted for Lesson 12’s Concept Development can be independence with decimal

used to consolidate the learning that has occurred in Lessons 10 multiplication. Continue to allow
and 11. Three sets of problems have been provided for students to use area models as a
students who are ready to extend their decimal multiplication support for finding products. Give
knowledge. The teaching sequence from the aforementioned students who are comfortable in their

lessons may be used to guide instruction. Students should be knowledge of the algorithm freedom to

encouraged to imagine the area model while writing the
algorithm as well as verbalize the thinking of multiplying and
dividing by 10. Note that Problems 7-9 involve decimals less
than 1. This is intended to serve as a challenge set for advanced

simply compute the products without
drawing the area model.

learners.
COM MON Lesson 12: Reason about the product of a whole number and a decimal with ny
hundredths using place value understanding and estimation.
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Problems 1-3 Problems 4-6

2.31x22= 495 x 1.11= 2.5x%x51=
2.31x221= 0.98 x 495 = 0.25x 51
102.64 x 495 = 0.56 x 84

2.31x201=

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Reason about the product of a whole
number and a decimal with hundredths using place value
understanding and estimation.

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 estimates for Problem 2 (c) and (d).
Have students notice that in (c), 26 is multiplied
by a factor a bit more than 1 and in (d) by a factor
less than 1. What effect does this have on the
products?

= Continue to discuss the relationships between
the actual problem and the parallel whole
number problem which they use to get the digits
of the product. Have them articulate the
adjustments that must be made to the products

Problems 7-9

Lesson 12

Mame Christy Date
J

1. Estienate then sohve usieg the standard algorithen, You may draw an area model if it helps you.
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e 706x28 7X 3o =z/0 f. 632x223 & X 200 = JZoo

7.% 6.3Z
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3. Denise walks on the beach every afternoon. In the month & iul ly she walked 3.45 miles each day. How

far did Denise walk during the month of luly?

Fana Dense walbed 70695 mijes tn 3”77_

4. Agallon of gas costs $4.34. Greg puts 12 gallons of gas in his car. He has a 50-dollar bill. Tell how much
money Greg will have left, or how much more money he needs. Show all your calculations,

X 4’/527‘ Lt eosts ?§52-04"5rﬂe9as. 63 need
4 gﬁg,,, $2.08 wore.
5Zo8

5. Seth drinks a glass of orange juice every day that contains 0.6 grams of Vitamin C. He eats a serving of
strawberries for snack after school every day which contains 0.35 grams of Vitamin C. How many grams
of Vitamin C does Seth consume in 3 weeks?

0.6 1 0.35=0.95
Sefh consumes 19,95, oF
0.95

X z/ | Vitame C. i 3 weeks.,
2/ 7_aa5
/2.95
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

in order to answer the actual multiplication sentence. (If | think about 1.24 as hundredths, | must
multiply by 100, but my product must be adjusted by dividing by 100.)

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 12 Problem Set

Name Date

1. Estimate, and then solve using the standard algorithm. You may draw an area model if it helps you.

a. 121x14= X =

b. 2.45x305 =~ X =

2. Estimate, and then solve using the standard algorithm. Use a separate sheet to draw the area model if it

helps you.
a. 1.23x12 b. 1.3x26
c. 0.23x14 d. 0.45x26
Lesson 12: Reason about the product of a whole number and a decimal with
I ggg};MON hundredths using place value understanding and estimation. en a e ny
Date: 7/4/13 g g

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.C.29


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 12 Problem Set

e. 7.06x28 f. 6.32x223

g. 7.06x208 h. 151.46 x 555

3. Denise walks on the beach every afternoon. In the month of July she walked 3.45 miles each day. How
far did Denise walk during the month of July?

4. A gallon of gas costs $4.34. Greg puts 12 gallons of gas in his car. He has a 50-dollar bill. Tell how much
money Greg will have left, or how much more money he will need. Show all your calculations.

5. Seth drinks a glass of orange juice every day that contains 0.6 grams of Vitamin C. He eats a serving of
strawberries for snack after school every day that contains 0.35 grams of Vitamin C. How many grams of
Vitamin C does Seth consume in 3 weeks?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Exit Ticket

Name Date

Find the product using the standard algorithm.

a. 3.03x402 b. 667x1.25
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

1. Estimate, and then solve using the standard algorithm. You may draw an area model if it helps you.

a. 24x231=~ X =
2.31
x 24

b. 5.42 x305 =~ X =
5.42
x3 05

2. Estimate, and then solve using the standard algorithm. Use a separate sheet to draw the area model if it
helps you.

a. 1.23x21 b. 3.2x41
c. 0.32x41 d. 0.54x62
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

e. 6.09x28 f. 6.83x683

g. 6.09x208 h. 171.76 x 555

3. Eric walks 2.75 miles to and from work every day for an entire year. How many miles did he walk?

4. Art galleries often price paintings by the square inch. If a painting measures 22.5 inches by 34 inches and
costs $4.15 per square inch, what is the selling price for the painting?

5. Gerry spends $1.25 each day on lunch at school. On Fridays she buys an extra snack for $0.55. How
much money will she spend in two weeks?
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic D

Measurement Word Problems with
Whole Number and Decimal
Multiplication

5.NBT.5, 5.NBT.7, 5.MD.1, 5.NBT.1, 5.NBT.2

Focus Standard: 5.NBT.5 Fluently multiply multi-digit whole numbers using the standard algorithm.

5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method
and explain the reasoning used.

5.MD.1 Convert among different-sized standard measurement units within a given measurement

system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step,
real world problems.

Instructional Days: 3
Coherence -Links from: G4-M2 Unit Conversions and Problem Solving with Metric Measurement
-Links to: G5-M4 Multiplication and Division of Fractions and Decimal Fractions
G6-M1 Ratios and Unit Rates

In Topic D, students explore multiplication as a method for expressing equivalent measures. For example,
they multiply to convert between meters and centimeters or ounces and cups with measurements in both
whole number and decimal form (5.MD.1). These conversions offer opportunity for students to not only
apply their new found knowledge of multi-digit multiplication of both whole and decimal numbers, but to also
reason deeply about the relationships between unit size and quantity—how the choice of one affects the
other.
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic D m

A Teaching Sequence Towards Mastery of Measurement Word Problems with Whole Number and

Decimal Multiplication

Objective 1: Use whole number multiplication to express equivalent measurements.
(Lesson 13)

Objective 2: Use decimal multiplication to express equivalent measurements.
(Lesson 14)

Objective 3: Solve two-step word problems involving measurement and multi-digit multiplication.
(Lesson 15)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Lesson 13

Objective: Use whole number multiplication to express equivalent
measurements.

Suggested Lesson Structure

. . A NOTE ON
B Fluency Practice (12 minutes) STANDARDS
[ Application Problem (12 minutes) ALIGNMENT:
Concept Development (26 minutes) While students are asked to generalize
B Student Debrief (10 minutes) an equation to express whole number

conversions, it is important to note
that Lesson 13 is a review of the
concepts of 4.MD.1 and 4.MD.2. The
reasoning required to convert a
measurement expressed in a larger
unit to an equivalent measure of a

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Divide by 10, 100, and 1,000 5.NBT.2 (2 minutes) smaller unit is a concept that is difficult
. . . to master for many students. If
| |
Multiply Using the Area Model 5.NBT.2 (7 minutes) e
= Unit Conversions 5.MD.1 (3 minutes) number conversions, it may be
advisable to combine Lessons 13 and
Divide by 10, 100, and 1,000 (2 minutes) 14 with a heavier emphasis on the

decimal multiplication and conversions
Note: This fluency drill will prepare students to use divide by 10 patterns  found in Lesson 14.
for multi-digit whole numbers in Lesson 16

T: (Write30+10= .) Say the answer.
S: 3.

Repeat the process for the following possible sequence: 300 + 100; 3,000 + 1,000; 5,000 + 1,000; 50 + 10;
500 + 100; 5,000 + 100; 3,000 + 100; 30,000 + 1,000; 50,000 + 1,000; 40 + 10, 400 + 10; 4,000 + 10;
40,000 + 10; 700 +100; 7,000 + 100; 70,000 + 100; 700,000 =+ 100; 7,000,000 + 1,000.

Multiply Using the Area Model (7 minutes)

Follow the same process and procedure as G5—M2-Lessons 11 and 12 for the following possible sequence:
5.21 x 34 and 8.35 x 73.

Unit Conversions (3 minutes)
Materials: (S) Personal white boards

Note: Reviewing this fluency will build a foundation for upcoming Module 2 lessons.
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I gg%MON measurements. en a eny
Date: 7/4/13 g g

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.D.3



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

T: (Writelft=__ in.) 1footisthe same as how many inches?
S: 12 inches.

Repeat the process for the following possible sequence: 2 ft, 3 ft, 4 ft, 10 ft, 5 ft, 7 ft.

T: (Write100cm =___ m.) 100 centimeters is the same as how many meters?
S: 1 meter.

Repeat the process and procedure for 200 cm, 300 cm, 600 cm, 800 cm, 400 cm.

Application Problem (12 minutes)

Preparation: Cuts pieces of string in four different colors. There should be enough pieces so that individual
or pairs of students have one string.

= Blue strings—to the nearest foot. Pieces measure 1 ft, 2 ft, 3 ft, and 4 ft.

= Red strings—to the nearest inch. Pieces measure 12 in, 24 in, 36 in, and 48 in.

= Yellow string—to the nearest meter. Pieces measure 1 m,2 m, 3 m, and 4 m.

= Green string—to the nearest centimeter. Pieces measure 100 cm, 200 cm, 300 cm, and 400 cm.
Procedure: Pass out one piece of string for every one or two students. Tell students that every string has an

exact match, and after they measure their string, they will find their string’s match. Instruct students to
measure their piece of string using the unit specified by the color of their string.

After all pairs have successfully measured, they should find the student(s) who have the different color string
with the exact same string length as theirs, such that the student with the blue string measuring 1 foot,
should find the student(s) with the red string measuring 12 inches. Students should compare and discuss
their measurements. Prompt students to explain how the same sized piece of string could have two different
measurements. Record the results.

After results are recorded, discuss. Among the observations students might make, be sure that the following
are included:
= There are 12 inches in 1 foot and 100 centimeters in 1 meter, when comparing quantity.

= There are always times as many smaller units as larger units. (A generalized equation such as
ftx12 = inches might be recorded.)

=  Multiplication converts larger units (feet and meters) to smaller ones (inches and centimeters).

Note: Today’s Application Problem provides a practical, hands-on way for students to experience the
conversion reasoning necessary for today’s lesson.

Concept Development (26 minutes)

Begin lesson by distributing a copy of and posting the appended Grade 5 Math Reference Sheet for all to see.
A copy of the Reference Sheet can be found below and on page 14 of the Test Guide at
http://www.engageny.org/ sites/default/files/resource/attachments/grade-5-math-guide 0.pdf.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

T: Turn and talk with your neighbor. How might this document help us solve problems?

S:  (Share.)

T: Today we'll be using this Reference Sheet to help us convert between various units of measure.
Discuss with a partner the types of measurement units you see on this sheet?

S:  (Should notice the units of length, weight, and volume/capacity.)

T: Divide your white boards into three sections labeled Length, Weight, and Volume/Capacity. Talk in
groups about which units are used for each type of measurement and record those units in the
appropriate section of your white board.

S:  (Work and record.)

T: (Circulate and check for accuracy.)

Problem 1
15feet=___ inches

T: Post15feet=__ inches on board. How can we use the patterns we just saw in our Application
Problem to help us convert from feet to inches? Turn and talk.

S:  (Share.)

T: Visualize the tape measure we just used to measure in feet and inches. How many inches did we see
in each foot?

S: 12.

T: Let’sdraw a number line to show what we saw. (Draw the first two or three.) You draw your own
number line.

1ft 2 ft 3ft .15 ft
| | | I
12in 24 in 36in ...180in

S:  (Draw.)

T: (Point to the number line.) If one foot, or one unit, is equal to 12 inches, how can | find what 15 feet
is equal to? Turn and share.

S: Icanadd 12 inches 15 times. —> | can skip count by twelves 15 times. = I'll multiply 12 times 15. If
one unit is 12 inches, then 10 units is 120 in, and 5 units more would be 60 in, so that’s 180 inches.

T: | heard repeated addition, skip counting, and multiplication. If | wanted to express this conversion as
a multiplication equation, what would it look like? Write it down on your board. Would this method
work for any situation in which | wanted to name feet as inches?

S: (Write15ftx12=120in.)

T: We just converted from feet to inches. Which unit is larger, feet or inches?

S:  Feet.

T: Think back to our Application Problem. Remind me why we need so many inches to make just 15
feet. Tell your neighbor.

COMMON Lesson 13: Use whole number multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

S: Inches are a smaller unit; we need more of them to make the larger units, feet.

Repeat the sequence with 150 ft and 152 ft asking students to use what they just found about 150 ft to help
them convert 152 ft. (Use 1,800 inches and simply add 24 more inches, or multiply as before.) Then
instruction may continue with 21 ft and 210 ft if necessary.

Problem 2

3 tons 140 pounds = pounds.

T: (Poston the board: 3 tons 140 pounds = pounds.) Let’s use our thinking about multiplication
to solve this one. Tell your neighbor which part of the Reference Sheet will help us solve this one.

S:  1ton=2,000 pounds.

T: How is this problem slightly different from the first one we solved?

S:  (Should recognize that we are converting tons and pounds to pounds.)

T: Let’s start with the 3 tons. Work with your partner to draw a double number line showing tons and
pounds.

S:  (Draw.)

T: Look at your drawing. How many pounds are equal to 3 tons?

S: 6,000 pounds.

T: Are we finished? Have we found a weight equal to what we started with?

S:  No.

T:  Why not?

S:  We have 140 more pounds.

T: Turnand talk. What do we need to do with those 140 pounds?

S:  (Share.)

T: 3 tons 140 pounds equals how many pounds altogether?

S: 6,140 pounds.

Repeat with other compound units: 42 ft 9 in, for example.

Problem 3
ounces =9 pounds 11 ounces.
T: (Post__ ounces =9 pounds 11 ounces.) Look at your Reference Sheet. Tell your neighbor the
conversion factor that you’ll be using to solve this problem.
S:  (Look and share.)

For this problem, work in pairs. One of you should draw a double number line while your partner
uses multiplication and addition to solve. Check your partner’s work as you go.

(Work.)
(Circulate and check work.)

!

How many ounces are equal to 9 pounds 11 ounces?

449

155 ounces.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Problem 4
155 gallons = quarts = pints
T: (Post 155 gallons = quarts = pints P
on the board') Use your Reference Sheet to 1. Complatitie chert below with the misasurement scpivalants
help you solve independently. If you like, you R i
may draw a double number line. — 2 e L i
S: (Work.) s e 4 L
12 I u o 12 540
T: 155 gallons equals how many quarts? Find the e 2=
number of quarts mentally. e deeel 5
S: 100 ga”ons is 400 qua rts’ 50 ga”ons is 200 2. Exploin how o convert feet o inches. Drawa number ineor tape diagram to upport your explanation
. muthiplu 4+ 2 12- 4o aet Inches
quarts and 5 gallons is 20 quarts. So, 155 £3 3
- Zinp v Ziny >
gallons is 620 quarts. W G e = 4 S
T: Find the number of pints in 620 quarts mentally. -
. . . ol Jeve oo 4o aet em.
S:  There are 2 pints in every quart so just double PR s g on
every place value. 1,240 pints. il it
m 0 \ 2 3
Repeat with compound units:
57 gallons 1quarts = quarts
63 quarts 3 pints = pints I SRNON | e g —"
PrObIem set (10 mInUtes) NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set
Students should do their personal best to complete the . o, et Sttt s, S i
Problem Set within the allotted 10 minutes. For some B ELe e e B o
. . . . X/Z.
classes, it may be appropriate to modify the assignment -/
by specifying which problems they work on first. Some 324
problems do not specify a method for solving. Students b 8t mses e i“‘;i;”fﬁ""‘
. 57 107004 2, 3
solve these problems using the RDW approach used for 274~ /768
32 A g
. . rE4 D 7070
Application Problems. 1520 ket B
c ﬂ-_p(:zlqt £ G000 -9k i. 397 or=24b150z
X7~ x 000 }([Zf fi}’;
. . 24— 55 -
Student Debrief (10 minutes) 257
5. Emily's pet snake is 5 feet long. Kristen's snake is 50 inches long. Kristen says her snake is much longer
hecazso is so much bigger than 5. Is Krister;igh!’ Why or wzytnutg .
sfen is M/mnﬁ, Emfy’s SNaLEe /S Lom /Ary Just
Lesson Objective: Use whole number multiplication to because. Fhe rumber 5. bigger dbesn’t a1 move.
express equivalent measurements. Yo have o fhunk abot Fhe onit foo
The Student Debrief is intended to invite reflection and O et i e s i ooy o 1 t2ch 3t upe
active processing of the total lesson experience. ISc~de=Tc [eft T oz 272 o0p
Invite students to review their solutions for the Problem No, the leffovers non't £
Set. They should check work by comparing answers with a s oroermos -
. |G B engage™ om0
partner before going over answers as a class. Look for s e eent
misconceptions or misunderstandings that can be

addressed in the Debrief.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

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.

= Explain the term conversion factor.

= In the conversion you completed for Problem 1, explain your thought process as you worked. Why
did you choose to multiply when converting these units? How did you decide what to multiply by?

= Convert 15 meters into centimeters. (Students convert to 1500 cm.) Look back at the conversions
in Problem 1. 15 feet is equal to 180 inches. Both of these conversions start with 15 units. Explain
how 15 units could be equal to two different amounts—180 and 1500.

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

= Canyou name some real life situations in which measurement conversion might be useful and/or
necessary?

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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1.

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 13 Problem Set

Name Date
Complete the chart below with the measurement equivalents.
Feet Inches Centimeters Meters

1 1
2 2
3 3
4 4
10 10
12 12
40 40
45 45
120 120

2. Explain how to convert feet to inches. Draw a number line or tape diagram to support your explanation.

3. Explain how to convert meters to centimeters. Draw a number line or tape diagram to support your

explanation.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 PrOblem Set

4. Convert. Use your Reference Sheet to remind you of the conversion factors. Show your work.

a. 27ft= in d 7kg= g g. 3km85m= m
b. 0z=541b e. dmi= yd = ft h. 2qt= pt = fl oz
C. pt=21qt f. L=9kL i 0z=241b150z

5. Emily’s pet snake is 5 feet long. Kristen’s snake is 50 inches long. Kristen says her snake is much longer
because 50 is so much bigger than 5. Is Kristen right? Why or why not?

6. Ben helps his dad make chicken soup. Their recipe makes 15 cups of soup. If they each eat 2 cups and
freeze the rest, will the leftovers fit in a 64-ounce container?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit Ticket

Name Date
1. Convert.

a. 37L= mL

b. gt =61 gal

c. 45kg= g
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Name Date
1. Complete the chart below with the measurement equivalents.
Liters Milliliters Quarts Gallons
1 1
2 2
3 3
4 4
10 10
15 15
30 30
100 100
2. Convert.
a. 18yd= ft d. 72kl= L g. 5kmldm= m
b. 0z=231b e. 2mi= yd = h. 31gal= qt= pt
C. cm=64m f. g=35kg i floz=56¢
COMMON Lesson 13: Use whole number multiplication to express equivalent ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

3. Jesse needs 13 gallons of paint to finish painting the exterior of his barn. If he uses 10 quarts of the paint
for the doors, how many quarts will be left for the siding on the barn?

4. Ms. Lane’s laptop stays on for 6 hours without being plugged in, and Mr. Trevor’s laptop stays powered
for 400 minutes. Whose laptop lasts longer?

5. The food pantry distributes 10-oz bags of rice. If three 5-lb bags are donated to the pantry, how many 10-
ounce bags can be made?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Reference Sheet m

Grade 5 Mathematics Reference Sheet

FORMULAS
h ! Volume = Jwh

- 1 o Right Rectangular Prism Volume = B
CONVERSIONS

1 centimeter = 10 millimeters 1 cup = 8 fluid ounces

1 meter = 100 centimeters = 1,000 millimeters 1 pint = 2 cups

1 kilometer = 1,000 meters 1 quart = 2 pints

1 gallon = 4 quarts
1 gram = 1,000 milligrams
1 kilogram = 1,000 grams 1 liter = 1,000 milliliters

1 kiloliter = 1,000 liters
1 pound = 16 ounces

1 ton = 2,000 pounds 1 mile = 5,280 feet
1 mile = 1,760 yards

sasar 123 45A8CODE PrintadinbeUSA =D

I COMMON Lesson 13: Use whole number multiplication to express equivalent ny
measurements.
CORE e engage

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org [G:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.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 14

Lesson 14

Objective: Use decimal multiplication to express equivalent
measurements.

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 Multiples of 10 5.NBT.2 (3 minutes)
= Unit Conversions 5.MD.1 (6 minutes)
= Decompose Decimals 5.NBT.3 (3 minutes)

Divide by Multiples of 10 (3 minutes)

Materials: (S) Personal white boards

Note: This review fluency drill will prepare students to approximate quotients with two-digit divisors in
Lesson 17.

T: (Write420+10=___  .) Say the division sentence.
S: 420+10=42.
T: (Writed2+2=___ below420+10=42))
Say the division sentence.
S: 42+2=21.
(Write 420+20=_____ below 42 +2 =21.) 420+10=42 42+2=21
Say 420 + 20 as a three-step division sentence,
420+20=21

taking out the ten.
S: 420+10+2=21. /\
T. (Write420+20=21.) 10 + 2

Direct students to solve using the same method for
960 + 30 and 680 + 20.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Unit Conversions (6 minutes)

Materials: (S) Personal white boards

T: 1 meter is how many centimeters?

S: 100 centimeters.

T: (Writelm50cm=__ cm.) 1 meterand 50 centimeters is the same as how many centimeters?

S: 150 centimeters.
Repeat the process for the following possible sequence: 1m5cm,2m,2m30cm,2m70cm,2m7cm,2m
90cm,4m8cm.

T: 1footisthe same as how many inches?

S: 12inches.

T: (Writelftlin=___in.) Onyour boards, write the conversion.

S: (Writelftlin=131in.)
Repeat the process for the following possible sequence: 1ft2in,1ft3in,1ft10in, 1ft8in,2ft,2ft1in, 2 ft
10in,2ft6in,3ft,3ft10in, 3 ft4 in.

T: 12 inches is the same as what single unit.

S:  1foot.
T: (Write13in=__ ft___ in.) Onyour boards, write the conversion.
S:  (Students write 13in=1ft___in.)

Repeat the process for the following possible sequence: 14 in, 22 in, 24 in, 34 in, 25 in, 36 in, 46 in, 40 in, 48
in, 47 in, 49 in, 58 in.

Decompose Decimals (3 minutes)
Materials: (S) Personal white boards

Note: This fluency drill will review concepts learned in Module 1 and help students apply their place value
understanding to decimal division in the latter topics of the module.

T: (Project 3.184.) Say the number.

S: 3 and 184 thousandths.

T: How many tenths are in 3.184?

S:  31tenths.

T: (Write 3.184 =31 tenths _____ hundredths.) On your boards, write the number, taking out the
tenths.

S:  (Write 3.184= 31 tenths 84 hundredths.)
Repeat the process for hundredths. Follow the same process for 6.723 and 9.246.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Application Problem (3 minutes)

Emma’s class is preparing for a field trip to the Statue of Liberty. In math class, they are researching Lady
Liberty’s size. Help Emma finish this table.

The Statue of Liberty’s... Convert to Inches

...mouth is 3 feet wide.

...head is 10 feet from ear to ear.

...height is 111 feet.

Note: This Application Problem uses an interesting context to connect yesterday’s lesson, today’s fluency
activity, and the current lesson.

Application Problem (5 minutes)

Preparation: Make different bags of beans and/or rice, labeled in four different colors. Make enough bags so
that every pair of students has one bag. If possible, get some scales. If you do not have access to scales, label
the red and yellow bags with their weights.

= Blue bags—to the nearest ounce. Bags weigh 16 oz, 24 oz, 12 oz, and 10 oz.

= Red bags—to the nearest pound. Bags weigh 11b, 1.5 Ib, 0.75 Ib, and 0.625 Ib.

= Yellow bags—to the nearest kilogram. Bags weigh 1 kg, 1.2 kg, 0.45 kg, and 0.274 kg.
=  Green bags—to the nearest gram. Bags weigh 1,000 g, 1,200 g, 450 g, and 274 g.

Procedure: Pass out one bag for every two students. Tell students that every bag has an exact match. If you
do have access to scales, instruct students to measure the weight of their bag using the unit specified by the
bag’s color. After students determine the weight and discuss what the weight means with their partner, each
pair finds their bag’s match. If you do not have scales, students work in their new groups of four to
determine the weight of the unknown bags based on the known weight.

After all pairs have successfully found their match, students should compare and discuss their measurements.
Prompt students to explain how the same sized bag could have two different measurements. Record the
results.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 14

After results are recorded, discuss as a group what the findings teach us:

There are 16 ounces in every pound and 1,000 grams in every kilogram.

We must multiply to convert from large units (pounds and kilograms) to smaller ones (ounces and
grams). (Generalized conversion equations might be recorded as well.)

We need more of a smaller unit and less of a larger unit to make the same amount.

Note: Today’s Application Problem provides a practical, hands-on way for students to see the conversion
reasoning necessary for the lessons in this topic.

Concept Development (30 minutes)

NOTES ON
Problem 1 MULTIPLE MEANS OF
7.43 kilometers = meters ACTION AND
. EXPRESSION:
T: (Post 7.43 kilometers = meters on board.) Turn
and talk about how this problem is different than the SR SE RS 0 1l
ones we solved yesterday conversions between much larger and
) much smaller units. Students often
S:  (Share.) enjoy being asked to determine how
Yesterday, we converted from large units to smaller old they are in minutes as of the start
units using multiplication. How will we solve this one? of school on a particular day. Although
Turn and talk. the focus of this particular lesson is on
) , . . , . converting larger units to smaller ones
S Wwe'll r,nultlpIY again. It.s larger units tg smaller ones. e e e
> we'll muItlpIy 7.43 times 1,000 to find the number multiplication skills, students might be
of meters. - Since one kilometer equals 1,000 challenged to figure out their teacher’s
meters, we’ll multiply by 1,000. age (sometimes a closely held secret!)
T:  Work with a partner to solve this problem on your in years by being given his or her age in
personal boards. IS
S: (Work.)
T: (Point to 7.43 kilometers = meters.) Say the sentence and fill in the missing number.
S:  7.43 kilometers = 7430 meters. (Fill in the blank as students respond.)
T: Let’s look at our conversion. Does our solution make sense? Turn and talk.
S: It makes sense. The digits all shifted. = 1 kilometer equals 1,000 meters, and 7 km equals 7,000 m,
so | know my answer must be a little bit more than 7,000 m.
COMMON Lesson 14: Use decimal multiplication to express equivalent measurements. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Problem 2
1.8 miles = yards
T: (Post 1.8 miles = yards on the board.) Tell your neighbor which part of the Reference Sheet

will help us solve this one.

S: 1 mile=1,760 yards.

T: If we think of 1.8 as 18, what will we need to remember about the size of our product?

S: It will be 10 times as much as the actual product. = We will need to adjust our product. We will
need to divide it by 10.

T: 0Ok, now work independently to solve this conversion.

S: (Work.)

T: Turn and tell your neighbor how you solved.

S:  (Share.)

T: Say the multiplication sentence you used to solve, beginning with 1.8.

S: 1.8 times 1,760 yards = 3,168 yards.

Problem 3
0.83 kilograms=____ _grams=_____ milligrams

T: (Post0.83 kilograms=___ grams=_____ milligrams on the board.) Use your Reference Sheet to
help you solve independently.

S: (Work.)

T: 0.83 kilograms equals how many grams?

S: 830 grams.

T: 830 grams equals how many milligrams?

S: 830,000 milligrams.

T: What did you multiply to convert from kilograms to grams?

S:  1,000.

T: What did you multiply to convert from grams to milligrams?

S: 1,000.

T: If we needed to convert from kilograms to milligrams, could we have done it one step? What would
we multiply by?

S:  Yes we could do it in one step. We would multiply the kilograms by 1 million.

T: So, another way to say this, “Kilogramsare ___times as large as milligrams.”

S: 1 million.

T:  Which means how many milligrams are in 1 kilogram?

S: 1 million milligrams in 1 kilogram.

T: Use your place value mat to see if multiplying 0.83 kg by 1 million works to give us 830,000 mg.

S: (Work.)
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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
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use decimal multiplication to express
equivalent measurements.

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.

=  What do you notice about Problem 1(g)? How
is it different than the other conversions? How
did this difference affect how you solved?

= look back at the chart and your work in
Problem 3(d). What do you think about the size
of the Statue of Liberty? How does this
question help you realize how big she is?

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
guestions aloud to the students.
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Name Elizabeth Date
1. Convert. Use your reference sheet to help you remember the conversion factors
45km= 4500 _m d. 8.25g=8250 mg g 05mi=2blon 5280
* 05
73 i
26400
22 po 3.25 gal. 12 at h 79m = 70
2.715 3.25
x 8 > a
o -
%o 1380
4850 mi=4.85 f. 33 pt.=165qt . J2%
15
X2
33.0

2. Cassidy figured out that she makes $0.75 every minute at her job. She wor
day.
a. How many minutes does she work in &

fays

dday ST hes £60 = 420 min + \Smin = H35 min

il
17490 min
VA0 min vy 4 dawus .

b How much will Cassidy earn in 4 days?

COmin X ©15 M5 per hoor

015

X 6o
yEeo s 15 min $315.00
* Thes  %I5 . 25
= A s ; T~ -
$35s s 32625 assiduy eovr
1250 * 4. $\205.00 in
¥11.2 5 e 5 5
1305.00 A days.
OMMON | tasson 14 i A e
I &8RN | = engage™ 07

NYS COMMON CORE MATHEMATSCS CURRICULUM Lesson 14 Problem Set

w

. Emma can’t believe how huge the Statue of Liberty is. She finds more information about Lady Liberty.
Help Emma fill in the rest of the chart and then answer the questions.

1he Statue of CUSTOMARY UNITS METRIC UNITS
Liberty's Feet Inches Meters Centimeters
TG
nose ﬁhsin 54 in 137m /B7cm
Index finger 8% | DL in 244m 294 em
- T
head 17t3in 207 1| 5.26m 526 em
eye 2ft6in 30 n l 076m Tbem
Source: http: np: istics.htm

. Emmais 52 inches tall. Which of Lady Liberty’s bady parts above is the closest to Emma’s height?
What s the difference between these two measurements in inches?

The nose 15 The clesest F 1's 7 juches /onjcr,

®

4

. Emma’s eye is 4 cm wide. How many of Emma’s eyes lined up end to end would it take to stretch all

the way across one of Lady Liberty’s eyes?
4 /-Z T wwald Ble 19 oF Epppa’s

476 eyes o Stefch acresslady
2 Liberty’s eye.
c. The length of Emma’s neighborhcod block is 0.19 km. About how many of the statue’s heads would it
take to cover the length of her block?
0. /9m = [9Om 5265
5120 Adout 3§ feads noukl
. be needed 1o covertie black.
d. Measured in meters, Lady Liberty’s index finger is 4 times as long as Emma’s leg. What is the length
of Emma’s leg in meters? 2,4 m
Ll figer 24454 =06/ .
£ g Emmékj /s a,wmhj,
s leg
&
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

Name Date

1. Convert. Use your Reference Sheet to help you remember the conversion factors.

a. 4.5km= m d. 8.25g= mg g. 0.5mi= ft
b. floz=2.75c e. 3.25gal= qt h. 79m= cm
C. mL=4.85L f. pt=16.5qt i 0z=4.51b

2. Cassidy figured out that she makes $0.75 every minute at her job. She works 7 hours 15 minutes every
day.

a. How many minutes does she work in 4 days?

b. How much will Cassidy earn in 4 days?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

3. Emma can’t believe how huge the Statue of Liberty is. She finds more information about Lady Liberty.
Help Emma fill in the rest of the chart and then answer the questions.

The Statue of CUSTOMARY UNITS METRIC UNITS
Liberty’s Feet Inches Meters Centimeters
Nose 4ft6in 1.37m
Index Finger 8 ft 2.44m
Head 17ft 3in 5.26m
Eye 2ft6in 0.76 m

Source: http://www.nps.gov/stli/historyculture/statue-statistics.htm

a. Emmais 52 inches tall. Which of Lady Liberty’s body parts above is the closest to Emma’s height?
What is the difference between these two measurements in inches?

b. Emma’s eye is 4 cm wide. How many of Emma’s eyes lined up end to end would it take to stretch all
the way across one of Lady Liberty’s eyes?

c. The length of Emma’s neighborhood block is 0.19 km. About how many of the statue’s heads would it
take to cover the length of her block?

d. Measured in meters, Lady Liberty’s index finger is 4 times as long as Emma’s leg. What is the length
of Emma’s leg in meters?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Exit Ticket

Name Date

1. Convert. Use your Reference Sheet if necessary.

a. 39km= m
b. b =2.4tons
c. 135qt= pt
COMMON Lesson 14: Use decimal multiplication to express equivalent measurements. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

Name Date

1. Convert. Use your Reference Sheet if necessary.

a. 2.7kL= L d. 9.13kg= g g. 13tons= Ib
b. floz=4.25c e. 4.75gal= qt h. 0.75mi= yd
C. m = 1.45 km f. pt=12.5qt i 0z=85Ib

2. Jennifer wants to convert 7.85 meters to centimeters, but she does not have paper, pencil, or a
calculator. Describe a method she can use.

3. Astandard hot tub holds 2.3 kiloliters of water. After filling up two of nine hot tubs, Johnson’s water
service truck empties. How many liters of water are still needed to fill the remaining tubs?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Lesson 15

Objective: Solve two-step word problems involving measurement and
multi-digit multiplication.

Suggested Lesson Structure

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

Fluency Practice (12 minutes)

= Sprint: Convert Inches to Feet and Inches 5.MD.1 (9 minutes)
= Divide by Multiples of 10 and 100 5.NBT.2 (3 minutes)
Sprint: Convert Inches to Feet and Inches (9 minutes)

Materials: (S) Convert Inches to Feet and Inches Sprint

Divide by Multiples of 10 and 100 (3 minutes)

Note: This review fluency drill will prepare students to approximate quotients with two-digit divisors in
Lesson 17.

Follow the same process and procedure as G5—M2—-Lesson 9 for the following possible sequence: 480 + 20;
690 + 300; 8,480 + 400; 6,480 + 20.

Concept Development (38 minutes)

Materials: (T/S) Problem Set, pencils

Note: This lesson omits the Application Problem component since the entire lesson is devoted to problem
solving. Problems for this section are found in this lesson’s Problem Set
Problem 1

Liza’s cat had six kittens! When Liza and her brother weigh all the kittens together, they weigh 4 pounds 2
ounces. Since all the kittens are about the same size, how many ounces does each kitten weigh?

COMMON Lesson 15: Solve two-step word problems involving measurement and ny
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m is the important information and how can we

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

T:  We will work Problem 2 on your Problem Set together. (Project Problem 2 on the board.) Let’s read
the word problem aloud.

(Read chorally.)
Now, let’s re-read the problem sentence by sentence and draw as we go.
(Read the first sentence.)

L A B

What do you see? Can you draw something? sz%
Share your thinking.

v

| can draw 6 units representing 6 kittens.
T: Read the next sentence. (Students read.) What

show that in our drawing?

Uph2 €= _66
S:  The total weight for all 6 kittens equal to 4 % @
pgunds 2 ounces. We can draw 6 equal units Kjé 6 units = 66 %
with the total of 4 pounds 2 ounces. = We can A,
write that 6 units equals 4 pounds 2 ounces. 6t

L unrt = 66+ 6
+ Z
~ T: Let’sread the question. 64 =1l %

-

What are we trying to find? What is missing in

our drawing? Each Kiften weighs I1 ounces.
One kitten’s weight, in ounces.

I'll put a question mark in one of our 6 units, to show what we are trying to find.
How do we solve this problem? Turn and talk.

We have to divide. 2 We have use the total weight and divide by 6 to get 1 kitten’s weight.
- We first have to convert the 4 Ib 2 oz into ounces, and then we can divide by 6.

“w 449

We were given the total weight of 4 Ib 2 0z. Let’s convert it into ounces. Work with a partner.
What is the total weight in ounces?

66 oz.

Have we answered the question?

No. We need to divide the total weight of 66 oz by 6 to find the weight of 1 kitten.

Solve.

Say the division sentence with the answer.

66 0z+6=11o0z.

Express your answer in a sentence.

w A d4 90 49 A4

Each kitten weighs 11 oz.

Problem 2

Holly is buying orange juice for the class party. There are 24 people coming, and she figures each person will
drink 1.75 cups.

a. How many fluid ounces of juice will she need?
b. If she buys five 59-ounce containers, will she have enough juice?

COMMON Lesson 15: Solve two-step word problems involving measurement and ny
multi-digit multiplication. g g
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

T: (Have students read the problem chorally, in pairs, ?=wc
or in silence.) Now that you’ve read, what can you T
draw? I7s¢ I.‘J’fc_’l-?;ﬁ.. . )ﬂ
S: There are 24 units and each unit equal to 1.75 T 1 1 .
cups. = | won’t draw 24 units because that’s too 9, lunt= LT8¢ 42c=_33h fl. oz
many units, but | can use dot, dot, dot to represent Zhunts =175 x 24 42
a total of 24 units. =lhge %
T: Go ahead and draw and label your tape diagrams. She will need 334 Flid ounces o juice for the purty,
S: (Work.)
T: How many people are coming? D Fue s9-ome = 2 fl oz
S: 24 people. xgg 295 floz << 3364l oz
T: So, we'll have 24 total units. What is happening ’ﬁg—
with those 24 people? How much are they She will not have enough juice for the Party.
drinking?

S:  1.75 cups each.
So each one of those 24 units are equal to 1.75 cups.

T: I'lldraw the first 3 units of 1.75 cups, and then dot, dot, dot up to the 24" unit of 1.75 cups. Look
back at your drawing and make sure it shows the same information as mine.

S:  (Check and fix if necessary.)

T: Re-read quietly Part (a) with a partner. (Allow time for student to read.)

T: What is Part (a) asking?

S:  We have to find the total fluid ounces of juice needed for the party.

T: Is this a one-step or multi-step problem? Turn and share.

S:  Multi-step because we were given cups and have to find the answer in fluid ounces. 2 We can solve
by first converting the 1.75 cups into fluid ounces, and then multiply by 24. = We can first multiply
1.75 cups by 24, and then we can convert to fluid ounces.

T: Work together to complete the first step by finding the total juice in cups.

T: Say the multiplication sentence starting with 1.75 cups.

S:  1.75 cups x 24 =42 cups.

T. We haven’t answered the question yet. Now finish solving Part (a) by converting the total cups into
fluid ounces by multiplying by 8.

T: 42 cups is equal to how many fluid ounces?

S: 336 fluid ounces.

T: Use 336 fluid ounces, to answer the question.

S:  She will need 336 fluid ounces of juice for the party.

T: Let's read Part (b) together.

T: Inorder to know if she’ll have enough we’ll need to figure out how many ounces are in five 59-ounce

containers. Work independently to figure that out. (Allow time for students to solve.)
T: Tell me the multiplication sentence starting with 5.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

S: 5 x59 ounces =295 ounces.
Without calculating, can we answer this

qguestion? Turn and talk. wame __Moddic _
St 295is less than 336, so she doesn’t have T i S e
enough juice for the party. = Since five 59- kitters *jDi:Lj 8
ounce containers equal to 295 fluid ounces, et o teEscene
but she needs 336 fluid ounces. Sach kitten, weighed aloout: (Lo,

2. Holly is buying orange juice for the class party. There are 24 people coming, and she figures each person

Does she have enough juice for the party?

5 of juice will she need?

- 42cups
S:  No, she does not have enough juice because X Boz
295 fluid ounces is less than 336 fluid ounces. e i
T: Complete Problems 1, 4, 5, and 6 on the . T
Problem Set independently or in pairs. i She won't e enagh juice
Problem Set (10 minutes) s s A
- BSdem

Tosi's <ister is 08bm tal\|

8 bcm
b. How tall are Josie and her sister combined, in meters?

Students should do their personal best to complete the o

Problem Set within the allotted 10 minutes. For some = T 15K ave. 2.200mm e ctupgthr
classes, it may be appropriate to modify the assignment )

by specifying which problems they work on first. Some I EGxMoN |-
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

engage™ zos

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set ?“}:;x

Student Debrief (10 minutes)

4. Acrane operator unloaded the following cargo:
= 5pallets of lumber. Each pallet weighs 7.3 tons.
= 9pallets of concrete. Each pallet weighs 4.8 tons.

Lesson Objective: Solve two-step word problems . How many pounds ofcrgowere unloaded?
. . . ge e . e . 7.3 2.8 365
involving measurement and multi-digit multiplication. x5, xa 4752
3.5 fms of lumber  FFTT fops oF conerete 79,7 4ons
The Student Debrief is intended to invite reflection and %,;q.jx,m
active processing of the total lesson experience. 1O ottt

b. Which load of cargo was heavier, the lumber or the concrete? How many pounds heavier?

432X 2. X levo = §6.4X 1000 = §, 40 lbs

Invite students to review their solutions for the Problem B BX 2K fpe 75 recr = 75000 lis

Set. They should check work by comparing answers 15420 The concrete was.

with a partner before going over answers as a class. 15 #0013 hreasier

Look for misconceptions or misunderstandings that can L e o T e L

be addressed in the Debrief. Guide students in a O e

conversation to debrief the Problem Set and process 2qfs= 2x 5202 6702

the lesson. You may choose to use any combination of bpfs=3x t60z = y;oz

the questions below to lead the discussion. fe = xfe2 /55:? ; Z’:{;‘;/:ZI‘:Z’; y

= Look back at Problem 4(b). Would it have been '3,“;2 h /w

possible to answer Part (b) prior to answering
Part (a)? Did you need to convert to pounds I EQUMON [ = ongage  wm
first and then subtract or was there another e e R

way to solve? (Students could have compared
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NYS COMMON CORE MATHEMATICS CURRICULUM

35 tons to 36 tons and found the difference

that way.)

= Look back at Problem 6. Explain your thinking
as you solved. What steps did you take to find

the solution?

= Explain to your partner why we multiply when
converting from large units to smaller ones.
What would we do when converting from
smaller units to larger ones? Why? Discuss in

groups.

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 15:

I COMMON
CORE

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

Date:

Solve two-step word problems involving measurement and

Lesson 15

x

6. Use the table below to answer the questions that follow.

Location " Distance
Cibo Deli | 2.5 miles
W.F. Library | 15,840 feet

Elementary School | 5,280 yards
YouthgallField | 1 mile 880 yards

a. If Akun travels from his house to the Youth Ball Field and back, how many miles did he travel?

€80 ¥'s
——
[1e (,\:As

b. Which 2 locations are equidistant from Akun’s house?

¢ 3days aweek Akun walks to school. After school the bus drops him off at the Library to do his

TOWN OF WAPPINGERS FALLS
Distances from Akun’s House

| mile 880uds X 2 = Zmiles | Tobyds = 2 miles

P =
Akun Travels Smiles -

5,280 nards 5
* 3V TThe librare ¢ elementary scheol
= 2 = ? ool = A \

‘:)&d. oM are same distance Srom Akun's

Wovse

homework. He then walks home afterwards. How far, in feet, does Akun walk on those 3 days?

158405t X 3 o scucel 15,540
15,8408 % 3 From hy:ravﬂ * @

1,35

qspioH

Avun walks asouett
on these 3 days.,

OMMON | tesson s =
core N = = engage™ o

multi-digit multiplication.

7/4/13
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Sprint

A # Correct
Write in feet and inches.
1 12 in= ft in [ 23 17 in = ft in
2 13 in= ft in [ 24 24 in= ft in
3 14 in = ft in [ 25 28 in = ft in
4 15in = ft in [ 26 36 in = ft in
5 22 in= ft in[27| 45in= ft in
6 20in= ft in[28| 48in= ft in
7 24 in = ft in [ 29 59in = ft in
8 25in = ft in [ 30 60 in = ft in
9 26 in= ft in [ 31 64 in= ft in
10 30in = ft in [ 32 68 in = ft in
11 34 in = ft in [ 33 71in= ft in
12 35in= ft in | 34 73in= ft in
13 36 in = ft in [ 35 72in= ft in
14 37 in= ft in [ 36 80in= ft in
15 46 in = ft in [ 37 84 in= ft in
16 40in= ft in [ 38 90 in= ft in
17 48 in = ft in[39| 96in= ft in
18 58 in = ft in[40| 100 in = ft in
19 49 in = ft in[41| 108 in= ft in
20 47 in = ft in[42| 117 in= ft in
21 50 in= ft in[43| 104 in= ft in
22 12 in= ft in |44 93in= ft in
© Bill Davidson
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Sprint

B Improvement # Correct
Write in feet and inches.
1 120 in = ft in [ 23 16 in = ft in
2 12in = fit in | 24 24 in = ft in
3 13 in = ft in [ 25 29in = ft in
4 14 in = fit in | 26 36 in = ft in
5 20in= ft in [ 27 42 in = ft in
6 22in = ft in [ 28 48 in = ft in
7 24 in = fit in | 29 59in = ft in
8 25in = ft in [ 30 60 in = ft in
9 26 in = fit in | 31 63 in = ft in
10 34 in = ft in [ 32 67 in= ft in
11 30 in= ft in [ 33 70in = ft in
12 35in= ft in | 34 73in= ft in
13 36 in = ft in [ 35 72in = ft in
14 46 in = ft in [ 36 77 in= ft in
15 37 in= ft in [ 37 84 in = ft in
16 40 in = ft in [ 38 89in = ft in
17 48 in = ft in [ 39 96 in = ft in
18 49 in = fit in | 40 99 in = ft in
19 58 in = ft in{41| 108 in = ft in
20 47 in = fit in|{42 115in = ft in
21 50 in= ft in(43| 103 in = ft in
22 12 in = ft in | 44 95in = ft in
© Bill Davidson
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

Name Date

Solve.
1. Liza’s cat had six kittens! When Liza and her brother weigh all the kittens together, they weigh 4 pounds
2 ounces. Since all the kittens are about the same size, how many ounces does each kitten weigh?

2. Holly is buying orange juice for the class party. There are 24 people coming, and she figures each person
will drink 1.75 cups.
a. How many fluid ounces of juice will she need?

b. If she buys five 59-ounce containers, will she have enough juice?

3. Josie is 1.4 m tall. Her sister is 54 cm shorter.
a. Find Josie’s sister’s height in meters.

b. How tall are Josie and her sister combined, in meters?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

4. A crane operator unloaded the following cargo:
= 5 pallets of lumber. Each pallet weighs 7.3 tons.
= 9 pallets of concrete. Each pallet weighs 4.8 tons.

a. How many pounds of cargo were unloaded?

b. Which load of cargo was heavier, the lumber or the concrete? How many pounds heavier?

5. A punch recipe calls for 2 quarts of ginger ale, 3 pints of orange juice, 2 pints of pineapple juice, 1 cup of
lemon juice, and 3 ounces of lime juice. Edna plans to make a double-recipe. How many fluid ounces will
there be in a double-recipe of punch?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

6. Use the table below to answer the questions that follow.

TOWN OF WAPPINGERS FALLS
Distances from Akun’s House
Location Distance
Cibo Deli 2.5 miles
W.F. Library 15,840 feet
Elementary School 5,280 yards
Youth Ball Field 1 mile 880 yards

a. If Akun travels from his house to the Youth Ball Field and back, how many miles did he travel?

b. Which two locations are equidistant from Akun’s house?

c. Three days a week, Akun walks to school. After school, the bus drops him off at the library to do his
homework. He walks home afterwards. How far, in feet, does Akun walk on those three days?

COMMON Lesson 15: Solve two-step word problems involving measurement and ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Exit Ticket

Name Date

Solve.
1. While training for an Ironman competition, Johnson swam 0.86 km, biked for 22.4 km, and ran 4.25 km.
a. Johnson completed this routine twice a week. How far did Johnson travel in one week while training,
in meters?

b. The following week Johnson decided to work harder. He still trained twice a week, but he doubled
the length of his swim and his biking and tripled the amount he ran. How much further did he travel
this week than he did in the first week, in meters?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Name Date

Solve.
1. Jocelyn borrowed 3.75 kg of flour from her grandmother to bake 3 batches of cookies and 2 cakes. Each
cookie recipe called for 225 grams of flour. Each cake recipe needed 1.2 kg of flour. After baking, how

much flour was Jocelyn able to return to her grandmother?

2. The new athletic facility on the downtown campus measures 0.74 km by 0.4 km. How many square
meters is the facility?

3. Itis recommended that athletes drink a minimum of 0.24 L of water for every 20 minutes of athletic
activity. John plays tennis for 3 hours. His water bottle holds 1,500 mL. Will he have enough water to
meet the minimum requirement? If so, how much water will he have left? If not, what is the least
amount of water he will need to put in his bottle when it is empty? Express your answer in liters.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

4. A Rottweiler gave birth to 3 puppies. The first puppy weighed 5.1 kg. The second weighed 206 g less
than the first. The third puppy weighed 0.2 kg more than the second.
a. What is the total weight of the litter in grams?

b. How much more did the heaviest puppy weight than the lightest one?

¢. The mother weighed 4 times the total weight of her litter. What was her weight in kilograms?

5. A courier charges $6.25 to ship a 2 Ib-package. For each ounce over 2 Ib, they charge an additional $0.35
per ounce.
a. How much would it cost to ship a package weighing 4 Ib 6 0z?

b. Which would be less expensive? Sending two packages weighing 2 Ib 4 oz each, or combining them
into one package weighing 4 Ib 8 0z? What is the difference in price?
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic E
Mental Strategies for Multi-Digit
Whole Number Division

5.NBT.1, 5.NBT.6, 5.NBT.2

Focus Standard: 5.NBT.1 Recognize that in a multi-digit number, a digit in one place represents 10 times as much
as it represents in the place to its right and 1/10 of what it represents in the place to its
left.

5.NBT.6 Find whole-number quotients of whole numbers with up to four-digit dividends and two-

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.

Instructional Days: 3
Coherence -Links from: G4-M3 Multi-Digit Multiplication and Division
G5-M1 Place Value and Decimal Fractions
-Links to: G5-M4 Multiplication and Division of Fractions and Decimal Fractions
G6-M2 Arithmetic Operations Including Dividing by a Fraction

Topics E through H provide a parallel sequence for division to that offered in Topics A-D for multiplication.
Topic E begins concretely with number disks as an introduction to division with multi-digit whole numbers
(5.NBT.6). In the same lesson 420 + 60 is interpreted as 420 + 10 + 6. Next, students round dividends and 2-
digit divisors to nearby multiples of ten in order to estimate single digit quotients (e.g., 431 + 58 = 420 + 60 =
7) and then multi-digit quotients. This work is done horizontally, outside the context of the written vertical
method.

A Teaching Sequence Towards Mastery of Mental Strategies for Multi-Digit Whole Number Division

Objective 1: Use divide by 10 patterns for multi-digit whole number division.
(Lesson 16)

Objective 2: Use basic facts to approximate quotients with two-digit divisors.
(Lessons 17-18)

I COMMON Topic E: Mental Strategies for Multi-Digit Whole Number Division ny
CORE Date: 7/4/13 enga.ge 2.E1
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

Lesson 16

Objective: Use divide by 10 patterns for multi-digit whole number division.

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)

= Sprint: Divide by Multiples of 10 and 100 5.NBT.2 (7 minutes)
= Round to the Nearest Ten 5.NBT.4 (2 minutes)
= Group Count by Multiples of 10 5.NBT.2 (3 minutes)

Sprint: Divide by Multiples of 10 and 100 (7 minutes)

Materials: (S) Divide Multiples of 10 Sprint
Note: This Sprint will prepare students for the Concept Development.

Round to the Nearest Ten (2 minutes)

Note: Rounding to the nearest ten will prepare students to estimate quotients.

T: (Write32=___ .) What’s 32 rounded to the nearest ten?
S:  30.

Repeat the process for 47, 18, 52, 74, 85, and 15.

Group Count by Multiples of 10 (3 minutes)

Note: Counting by multiples of 10 will prepare students for G5—M2—Lesson 17’s Concept Development.
T: Count by threes.
S: 3,6,9,12,15,18, 21, 24, 27, 30.
T: Count by 3 tens. When | raise my hand stop counting.
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NYS COMMON CORE MATHEMATICS CURRICULUM

S: 3 tens, 6tens, 9 tens.
T: (Raise hand.) Say 9 tens in standard form.
S: 90.

Continue the process, stopping at 15 tens, 24 tens, and 30 tens.

Repeat the process with 6 tens, stopping periodically.

Application Problem (5 minutes)

Lesson 16

The area of a vegetable garden is 200 ft*>. The width is 10 ft. What’s the length of the vegetable garden?

Note: This problem provides a nice opportunity to quickly
address area concepts and division by a power of ten, allowing
for a smooth transition into the day’s Concept Development.
While solving, students should be encouraged to draw a picture
of a rectangle to support their work.

Concept Development (33 minutes)

Problem 1: 420+ 10

T:  (Write 420 + 10 horizontally on board.) Let’s use
number disks to solve this problem. Work with a
partner to show 420 using number disks.

T/S: (Draw 4 hundred disks and 2 ten disks, as shown to the
right.)

Say 420 in unit form.

4 hundreds 2 tens.

Let’s divide. What is 1 hundred divided by 10?

10.

If 1 hundred divided by 10 is 1 ten, what is 4 hundreds
divided by 10?

4 tens.

e 40 A

v

T: Il show that division with my number disks. You do
the same. (Draw an arrow showing + 10 and 4 tens

2

lo 200 £4*| 200 =10 20 {4

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

The disk representations used here are
a shorthand version of the work done
in Module 1 with place value mats.
Some students may need to see the
division on the mat using arrows before
moving directly to drawn disks.

©
©

ole
F

6666,
006 ®

disks.)
S:  (Draw.)
What is 1 ten divided by 10? 420 1 10 =42
S: 1.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

A

S:

A I A I O A s e

If 1 ten divided by 10 is 1 one, what is 2 tens divided by 10?

2 ones.

Show that division with number disks.

(Point to the original problem.) Read the division sentence with the solution.

420 +10=42.

Let’s solve this problem again using our place value mats. Show 420 in numerical form on your mat.
(Write 420 on mat.)

When we divide this whole number by 10, will the quotient be greater than or less than 4207?
Less than 420.

Therefore, in which direction will the digits shift when we divide by 10?

To the right.

How many places to the right?

One place to the right.

Cross out the digits and use arrows to show the shifting of digits. Show your neighbor when you’re
finished, and then discuss whether this happens every time we divide a number by 10.

(Work and share.)
Say the division sentence, or the division equation, you just completed on your mat.
420+ 10 =42.

Problem 2: 1,600 + 100

T:

(Write 1,600 + 100 on the board.) Work with a partner to solve. Partner A will use number disks to
solve, and Partner B will use the place value mat to solve.
(Draw and solve.)
iizizéltii’;hne. board.) Say the division sentence with \ 60O * 100
1,600 + 100 equals 16. = b hundveds = Lhundred
Let’s try to solve this problem now using our = il
knowledge of place value. Say 1,600 in unit form. How
many hundreds in 1,600?
16 hundreds.
(Write 16 hundreds beneath 1,600. Then, point to the original problem.) So we have 16 hundreds
divided by what?
1 hundred.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

MP.7

Problem 3: 24,000 + 600
T:

W A dw 40 49 A

(Write 1 hundred beneath 100.) Visualize what will happen to the digits in 1,600 when we divide by
100. Tell your neighbor what will happen.

(Share that the digits will all move two places to the right.)
What math term could | say other than division sentence?
You could say division equation.

Read the complete division equation in unit form.

16 hundreds divided by 1 hundred equals 16.

Why did our unit change from hundreds to ones?

1 hundred divided by 1 hundred is just 1. So 16 hundreds divided by 1 hundred is 16 ones. = If you
make as many groups of 100 as you can out of 1,600, you will be able to make 16 groups. = You
could also think about putting 1,600 into 100 equal groups. If you do that, then each group would
have 16 in each group. = | know that it takes 16 copies of 1 hundred to make 16 hundreds or

16 x 100 = 1,600.

24,000~ 600

(Write 24,000 + 600 on the board.) How is this
. 7 ? h)
prc()jbtlelrl? different than the others we’ve solved? Turn . — 2)_’_, 000> 100 6
and talk. 0© .
| know 24 divided by 6 equals 4. > We're still dividing = 240‘7 6
with many zeros, but there is 6 hundreds rather than 1 _ 40
hundred. = It looks different, but we can still just -
think of dividing by 600 as dividing by 6 hundreds.
Our divisor this time is 600. Can you decompose 600
with 100 as a factor?
Yes, 100 x 6 = 600.
So, let’s rewrite this problem. (Write 24,000 + 600 =
24,000 + 100 + 6.) Turn and tell your neighbor what
24,000 divided by 100 is. If necessary, you may use
your place value mat or visualize what happens when
dividing by 100. There are two distinct interpretations
. L for division. Although the quotients
What is 24,000 divided by 100? are the same, the approaches are
240 different.
Are we finished? = Partitive Division: 15 apples were
No, we still need to divide by 6 placed equally into 3 bags. How
! ’ many apples were in each bag?
Say the division sentence that we now have to solve. o
o = Measurement Division: 15 apples
240 divided by 6. were put in bags with 3 apples in
Solve it on your personal white boards. each bag. How many bags were
?
Say the original division equation with the quotient. needed:
24,000 divided by 600 equals 40.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

Problem 4: 180,000 + 9,000

T: (Write 180,000 + 9,000 on the board.) How can
we rewrite this division problem so the 9,000 is
decomposed with 1,000 as a factor? Turn and
share.

180,000 ~ 9, 000
= 180,000 [000 < 9

T: Say the division problem you discussed.
S: 180,000 + 1,000 =+ 9.
Work with a partner to solve. If you want, you
may use a place value mat to help.
T: Say the original division equation with the quotient.
S: 180,000 + 9,000 = 20

Problem Set (10 minutes)

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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set ?;Eé
Student Debrief (10 minutes)
Mame 'Tié’n Date
1. Divide. Draw number disks to show your thinking for (a) and (c). You may draw disks on your white
Lesson Objective: Use divide by 10 patterns for multi-digit T @ [ owerw
. . . 0g) @
whole number division. ; & Ao, ® (=%
‘ = B =%
. P . . . dod)
The Student Debrief is intended to invite reflection and o T @6 ;
. . . o® Xl | =4 coox | |
active processing of the total lesson experience. ®-—°$ tﬁszz
Invite students to review their solutions for the Problem et A .
Set. They should check work by comparing answers with a =700 =£300 i
partner before going over answers as a class. Look for '
misconceptions or misunderstandings that can be T T e e e S —
addressed in the Debrief. Guide studentsin a -omeaess =!2:ﬂw:’°0+3 =12, 000100033
. . 1200+ =120% =12+3
conversation to debrief the Problem Set and process the o —yo -y
lesson. You may choose to use any combination of the SR S S
questions below to lead the discussion. =50,000% 10 %7 | =5H0,000% (00T | =550,000% 1000+ 7
=£6,000 <7 =5600>7 =560+ T
= When solving the questions in Problem 1, did you =8 000 |= gco =80
find using number disks to be helpful? Why or :
why not? B SQMMon | = B engage™  zes
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NYS COMMON CORE MATHEMATICS CURRICULUM

Look back at your solutions to Problem 2 (a—f).
What pattern did you find? Can you explain the
relationship between the quotients?

How did your knowledge of basic facts help you
as you solved the questions in Problem 27?

Talk with your neighbor about your thought
process as you solved Problem 3(b).

Look back at Problem 4. What did you notice
about the correct answer in Kim and Carter’s
problem and the quotient in 4(b)? Can you
create a similar division problem that would yield
the same quotient? What about a problem with
a quotient that is 10 times greater? 100 times
greater? 1 tenth as large?

Use Problem 4 to generate a word problem
where the quotient (500) represents the number
of groups of 400 that can be made from 8,000.
Then, generate a situation where the quotient
(500) represents the size of each of 400 groups.

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.

© 2013 Common Core, Inc. Some rights reserved. commoncore.org
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h. 450,000 : 500
=28000 5 10%H  =dsp000 2 lo0%S | =810,000% looo X7
= So0 %S =810 +9

=700 =900 =40

I £10,000 9,000

The floor of a rectangular banquet hall has an area of 3600 m®. The length s 50 m.
2. What's the width of the banquet hal|?

Gom 3600+ 90
’ =360+ 9
=4om

The width of The banguet hall was %om.

b, A square banquet hall has the same area. What Is its length?

6X6=3¢
?{ Az fom’

doxbo =3.600
The lenyth of Hhe banquet hall was é0m.

€. Athird rectangular banquet hall has a aerimz‘f:er of 3600m. What is the width if the length is 5 times
00

the width?
I 12 unts = 3,600
wu- Junit = 3600 % 12
fength /\wdﬁ =300m

The width of Hhe banguet hall was 300m

i,

1 S ————

I g | =

s, . i S oararsam g

engage’ 2w
[

sepiat

-
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4. Two fifth graders solved 400,000 divided by 800. Carter said the answer is 500, while Kim said the answer
is 5000,
a. Wha has the carrect answer? Explain your thinking.

400,000 < Fo0 Carter was Correct berause as it
=H00,0005100% 8 chved on the last step, Atrousands
=4000 & divided by § is equal Hp < huadrady,
=500 not s Fhousands,

=

What if the problem is 4,000,000 divided by 8,000. What is the quotient?

4,000,000 < 2000

=4,000,000 % [,000 < &
=4o000 @

=500

The Quotient wias Soo.

Lesson B Use divice by 10 patierns for ulteait
3 BRI P

I SN |5

engage" zen
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Lesson 16 Sprint

A # Correct
Divide.
1 30+10 = 23 480 + 4 =
2 430 + 10 = 24| 480+40=
3| 4,300+10 = 25| 6,300+ 3=
4 | 4,300 +100 = 26| 6,300 =30 =
5 143,000 +100 = 27| 6,300 + 300 =
6 50 +10 = 28| 8,400+2=
7 850 + 10 = 29| 8,400 + 20 =
8| 8,500+10= 30| 8,400 + 200 =
9 | 8,500+ 100 = 31| 96,000 + 3 =
10| 85,000 = 100 = 32| 96,000 + 300 =
11| 600+10= 33| 96,000 + 30 =
12 60 + 3 = 34| 900 +30-=
13| 600 +30-= 35| 1,200 + 30 =
14| 4,000 + 100 = 36| 1,290 + 30 =
15 40+ 2 = 37| 1,800 + 300 =
16| 4,000 + 200 = 38| 8,000 + 200 =
17| 240+10= 39| 12,000 + 200 =
18 24 + 2 = 40| 12,800 + 200 =
19| 240+20= 41| 2,240+70 =
20| 3,600 =100 = 42| 18,400 + 800 =
21 36 +3= 43| 21,600 + 90 =
22| 3,600 = 300 = 441 25,200 + 600 =
© Bill Davidson
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Lesson 16 Sprint

B . Improvement # Correct
1 20+ 10 = 23 840 + 4 =
2 420 + 10 = 24| 840+40=
3| 4,200+10 = 25| 3,600+ 3=
4 | 4,200 +100 = 26| 3,600+ 30 =
5 142,000 +100 = 27| 3,600 + 300 =
6 40 +10 = 28| 4,800+2=
7 840 + 10 = 29| 4,800+ 20 =
8| 8,400 +10 = 30| 4,800 + 200 =
9 | 8,400 + 100 = 31| 69,000 +3 =
10| 84,000 = 100 = 32| 69,000 + 300 =
11| 900+10= 33| 69,000 + 30 =
12 90 + 3 = 34| 800 +40-=
13| 900+ 30= 35| 1,200 +40 =
14| 6,000 + 100 = 36| 1,280 +40=
15 60 +2 = 37| 1,600 =400 =
16| 6,000 + 200 = 38| 8,000 + 200 =
17| 240+10= 39| 14,000 + 200 =
18 24 + 2 = 40| 14,600 + 200 =
19| 240+20= 41| 2,560 + 80 =
20| 6,300 =100 = 421 16,100 + 700 =
21 63 +3 = 43| 14,400 =60 =
22| 6,300 = 300 = 441 37,800 + 900 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

Name Date

1. Divide. Draw number disks to show your thinking for (a) and (c). You may draw disks on your personal
white board to solve the others if necessary.

a. 500+10 b. 360+10
c. 12,000+ 100 d. 450,000 + 100
e. 700,000 + 1,000 f. 530,000 + 100

2. Divide. The first one is done for you.

a. 12,000+ 30 b. 12,000 + 300 c. 12,000 + 3,000
=12,000+10+3
=1,200+3
=400
d. 560,000 +70 e. 560,000+ 700 f. 560,000 + 7,000
COMMON Lesson 16: Use divide by 10 patterns for multi-digit whole number division. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

g. 28,000 +40 h. 450,000 + 500 i. 810,000 + 9,000

3. The floor of a rectangular banquet hall has an area of 3,600 m?. The length is 90 m.
a. What is the width of the banquet hall?

b. A square banquet hall has the same area. What is its length?

c. Athird rectangular banquet hall has a perimeter of 3,600 m. What is the width if the length is 5 times

the width?
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4, Two fifth graders solved 400,000 divided by 800. Carter said the answer is 500, while Kim said the answer
is 5,000.
a. Who has the correct answer? Explain your thinking.

b. What if the problem is 4,000,000 divided by 8,000? What is the quotient?

I COMMON Lesson 16: Use divide by 10 patterns for multi-digit whole number division.

CORE Date: 7/4/13 eng'a_ge ny 2.E.12

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Exit Ticket

Name Date
1. Divide.
a. 17,000+ 100 b. 59,000 + 1,000
c. 12,000 +40 d. 480,000+ 600
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

Name Date

1. Divide. Draw number disks to show your thinking for (a) and (c). You may draw disks on your personal
white board to solve the others if necessary.

a. 300+10 b. 450+ 10
c. 18,000+ 100 d. 730,000+ 100
e. 900,000 + 1,000 f. 680,000+ 1,000

2. Divide. The first one is done for you.

a. 18,000+ 20 b. 18,000 +200 c. 18,000 + 2,000
=18,000+10+2
=1,800+2
=900
d. 420,000 + 60 e. 420,000 + 600 f. 420,000 + 6,000
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

g. 24,000+ 30 h. 560,000 + 700 i. 450,000+ 9,000

3. Astadium holds 50,000 people. The stadium is divided into 250 different seating sections. How many
seats are in each section?

4. Over the course of a year, a tractor-trailer commutes 160,000 miles across America.
a. Assuming a trucker changes his tires every 40,000 miles, and that he starts with a brand new set of
tires, how many sets of tires will he use in a year?

b. If the trucker changes the oil every 10,000 miles and he starts the year with a fresh oil change, how
many times will he change the oil in a year?

I COMMON Lesson 16: Use divide by 10 patterns for multi-digit whole number division.
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Lesson 17

Objective: Use basic facts to estimate quotients with two-digit divisors.

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 Count by Multiples of 10 5.NBT.2 (5 minutes)
= Round to the Nearest Ten 5.NBT.4 (2 minutes)
= Divide by Multiples of 10, 100, and 1,000 5.NBT.6 (5 minutes)
Group Count by Multiples of 10 (5 minutes)

Note: Counting by multiples of 10 helps students estimate quotients with two-digit divisors during the
Concept Development.

Repeat the process in G5—-M2-Lesson 16 for 4 tens, 5 tens, and 7 tens.

Round to the Nearest Ten (2 minutes)

Note: Rounding to whole numbers and one decimal place prepares students to estimate quotients.

Repeat the process in G5—M2-Lesson 16 for the following possible sequence: 21, 37, 16, 54, 73, 65, 25.
Divide by Multiples of 10, 100, and 1,000 (5 minutes)
Materials: (S) Personal white boards

Note: This drill reviews content from G5—M2—-Lesson 16.

T: (Write 700 + 10.) Say the division sentence.
S: 700+10=70.
T: (Write 800 + 20.) Write 800 + 20 as a two-step division sentence taking out the ten.
S: (Write=800+10+2.)
COMMON Lesson 17: Use basic facts to approximate quotients with two-digit divisors. n
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T: Below the two-step division sentence, rewrite it in one step after solving the first division problem.
S: (Write=80+2.)

T: Write the answer below 80 + 2.

S:  (Write=40.)

Repeat the process for the following possible sequence: 15,000 + 30, 15,000 + 300, 15,000 + 3,000, 450,000 +
50, and 21,000 + 300.

Application Problem (5 minutes)

852 pounds of grapes were packed equally into 3 boxes for shipping.

. . 23y b per box 294
How many pounds of grapes will there be in 2 boxes? 3)852 x z
¢ —

56% Loc 2 boxes,

25
Note: The focus of this Application Problem is division with a one- -24
digit divisor. This review encompasses both the meaning of and skill i
with division, which helps students as they learn to work with a two- °
digit divisor.
Concept Development (33 minutes)
Materials: (S) Personal white boards NOTES ON

MULTIPLE MEANS OF

Note: The word whole is used throughout the module to indicate the ENGAGEMENT:

dividend. The choice of this term is two-fold. First, whole provides a
natural scaffold for the fraction work that is to come in Modules 3 and .

o o . . value disks or mats to represent the
4. Second, the words dividend and divisor are easily confused. While lfator 5 it G o A
the word dividend can certainly be included as well, students may find  gc5¢f01d is necessary.
whole to be a more meaningful term.

Allow students to continue to use place

Additionally, students may need to
continue to record the division
Problem 1: 402 +19 sentences in two steps similar to the
T: (Write 402 + 19 on the board.) What's the whole in fluency activity above. For example,
this problem? Problem 1’s estimate could be written
as400+20=400+10+2=40+2=20.

S: 402.
T:  What's the divisor?
S: 19.
T: Let’s round the divisor first. What is 19 rounded to the
nearest ten?
S: 20.
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S:

Let’s record our estimation. (Under the original
problem, write ® __ +20on the board.) We need to
round our whole, 402, to a number that can easily be
divided by 20. Turn and share your ideas with your
partner. (Allow time for students to share.)

What should we round 402 to?

| can round 402 to 400. = | can use mental math to
divide 400 by 20.

(Fill in the blank to get = 400 + 20.) What is 400
divided by 20? Turn and share.

400 divided by 10 is 40. 40 divided by 2 is 20. = 400
divided by 2 equals 200. 200 divided by 10 equals 20.
Yes. We know that 400 divided by 20 is equal to 40
divided by 2. (Write 40 + 2 below 400 + 20.) What is
our estimated quotient?

20.

Problem 2: 149 + 71

T:

U A

A

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

A O 4

Lesson 17

This work is licensed under a

NOTES ON
MULTIPLE MEANS

(Write 149 + 71 on the board.) Take out your personal OF ACTION AND

board. To estimate the quotient, what do we do first? EXPRESSION:

Round the divisor. Having students write the multiples in a

Do it now. vertical or horizontal list as they count

can provide a helpful support.

(Round to 70.)

(Write = + 70 on the board.) Now round the

whole, 149. Usually when we round, we round to

place value units. But since we’re dividing, it'd be

really nice if our whole was a multiple of the divisor.

So let’s round it to the nearest multiple of 70. Count

with me by seventies. 49 =TI

70, 140, 210, 280. Lool Ao < To

Our whole is between which of these? =T

140 and 210.

We are rounding to the nearest multiple of 70. 149 is

closest to which multiple of 70?

140.

(Fill in = 140 + 70.) 140 divided by 70 is the same as 14 divided by what? Say the division sentence.

14 +7=2.

How do you know?

140+ 70 =140+ 10+ 7. - Dividing by 70 is the same as dividing by 10 and then dividing by 7. =2 If |

put parentheses like this (140 + 10) + 7, it’s easy to see the two expressions are equal.
COMMON Lesson 17: Use basic facts to approximate quotients with two-digit divisors. n
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T: So, what’s 140 + 70 then?
S: 2.
T: (Record =14 +7=2.) Good. Our estimated quotient is 2.

Problem 3: 427 =58
T: (Write 427 + 58 on the board.) Work with a partner and solve
this problem. o
. What's the estimated divisor?
S: 60.

So 60 will be our unit. Let’s count by sixties and stop when we
find a multiple near 427.

S: 60,120, 180, 240, 300, 360, 420... stop!

T: To what number should we round the whole?

S: 420.

T:  What's the next multiple of 20?

S:  440.

T: 15427 closer to 420 or 4407

S: 420.

T: Then let's use 420 as our estimated whole. 420 divided by 60 is the same as what division equation?
S: 42:6=7.

T: Share with your partner how you know.

S: 420+60=420+10+6. = It's 42 tens divided by 6 tens. It’s like 10 divided by 10 is 1, so you are

just left with 42 divided by 6. = If | write 42 x 10 + 10 + 6, it’s easy to see that multiplying by 10 and
dividing by 10 equals 1 so we are left with 42 divided by 6. = 420+ 60 =42 + 6.

:  What is our estimated quotient? What’s 420 divided by 60?
S: 7.
Yes. The estimated quotient is 7.

Problem 4: 293 + 42

T: (Write 293 + 42 on the board.) Round the divisor.
S: 40.

T: (Write=____ +40onthe board.) So, 40 is our unit.
Round the whole to a multiple of 40. Whisper the
multiples of 40 to your neighbor. Stop when you hear
a multiple that is near our whole.

S: 40, 80, 120, 160, 200, 240, 280, 320.

T: |seeyou went past 293 this time. Our total is between which two multiples of 40?

S: 280 and 320.

I COMMON Lesson 17: Use basic facts to approximate quotients with two-digit divisors.
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Visualize a number line. Which multiple is closer to 293?

280.

Finish the division problem on your personal board. Compare your work with a neighbor.
Tell me how to estimate the quotient.

280+40=28+4=17.

A B B

Problem 5: 751 + 93

751%93

A T20x90 rj
=12%9 ]

T: (Write 751 + 95 on the board.) Work independently to solve

this problem. °e®
Share your work with a neighbor.
What was your estimated divisor?

90.

And the estimated whole?

720.

Tell me how to estimate the quotient.

720+90=72+9=8.

w4 49 44

Problem Set (10 minutes)

Students should do their personal best to complete the

Problem Set within the allotted 10 minutes. For some e oG e il Lésson 17 proiem set 1558
classes, it may be appropriate to modify the assignment
by specifying which problems they work on first. Some sare_JaiCE — o
problems do not specify a method for solving. Students e e i et
solve these problems using the RDW approach used for > e b o2 o e
=600+ 20 ﬂ . 30 | . 80 -‘#70

Application Problems. . 3 . 2

e 241%58 i ag2+62

ko . To . 240 . 60

a
&
o

Student Debrief (10 minutes) 2 k | At

Lesson Objective: Use basic facts to estimate quotients 64 . % | . %0 .0 . boo . loo

with two-digit divisors. - = -6

The Student Debrief is intended to invite reflection and P o 5«22; o ‘ 1-1—235 o
. . . < 320 - I = K0 = 120 -

active processing of the total lesson experience. T . T3

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 J: Sgumon |
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.

L
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=  Look back at the divisors in Problem 1 (1), (m),
and (n). What did you notice about them? il cmt AT o e Lesson 17 Problern Sat: |
How did the 5 in the ones place affect the way _ -
you rounded? R - . Lo w;o .

= |n Problem 1(o), did anyone leave the divisor :ﬁjﬂ_ %J i_ 7‘
11, unrounded? Is it always necessary to
round? (Some students may have estimated 2. Aviengamesoe b et f $875 s wouket purchise e o gaes. eschvidea
660 < 10 and others may have seen 660 + 11.) ittt

= Do we follow our typical rounding rules when ;#%ﬁlijﬁﬁ%ﬁé i)fir:o(fi ;ﬁz L;O;;;?
estimating with division? Why not? We don’t of 20 video qamres with +heir LuAje’r_
always follow our typical rules of rounding to
certain place value units because we are B mieng s s oyt s et
looking for easy multiples of our unit (divisor). .
Sometimes that means we choose a number 637 TW Jackson's redeniog s inortect beauge

24080 hdens divided By Eens is equal Ho

that is farther away from our actual whole =¢ & ones, not & Hens, The corect ylatinn
than rounding by place value would produce. is Sones,

=  Problem 3 provides an opportunity for
students to discuss division by multiples of 10.
Students might justify their answers using
place value disks or two-step division [ SQuuon | BT gage™  aes
sentences. B R T

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 17 Problem Set

Name Date

1. Estimate the quotient for the following problems. Round the divisor first.

a. 609+21 b. 913+29 c. 826+37
~ 600 + 20 = o ~ +
= 30 = =
d. 141+73 e. 241-+58 f. 482+62
g. 656+81 h. 799 +99 i. 635+95
j- 311=:76 k. 648 +83 . 143:35
COMMON Lesson 17: Use basic facts to approximate quotients with two-digit divisors. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set

2. Avideo game store has a budget of $825 and would like to purchase new video games. If each video
game costs $41, estimate the total number of video games the store can purchase with their budget.

Explain your thinking.

3. Jackson estimated 637 + 78 as 640 + 80. He reasoned that 64 tens divided by 8 tens should be 8 tens. Is
Jackson’s reasoning correct? If so, explain why. If not, explain a correct solution.
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Name Date

1. Estimate the quotient for the following problems.

a. 608 +23 b. 913+31
c. 151+39 d. 481 +68
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Estimate the quotient for the following problems.

Lesson 17 Homework

Date

The first one is done for you.

a. 821+41 b. 617+23 c. 821+39
= 800 + 40 = = +
= 20 = =
d. 482+52 e. 531+48 f. 141+73
g. 476+81 h. 645 +69 I. 599+99
J. 301+26 k. 729+81 . 636+25
COMMON Lesson 17: Use basic facts to approximate quotients with two-digit divisors.
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2. Mrs. Johnson spent $611 buying lunch for 78 students. If all of the lunches were the same cost, about

how much did she spend on each lunch?

3. Anoil well produces 172 gallons of oil every day. A standard oil barrel holds 42 gallons of oil. About how
many barrels of oil will the well produce in one day? Explain your thinking.
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Lesson 18

Objective: Use basic facts to estimate quotients with two-digit divisors.

Suggested Lesson Structure

B 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)

= Group Count by Multiples of 10 5.NBT.2 (4 minutes)
= Divide by Multiples of 10, 100, and 1,000 5.NBT.6 (4 minutes)
= Estimate and Divide 5.NBT.2 (4 minutes)

Group Count by Multiples of 10 (4 minutes)

Notes: Counting by multiples of 10 will help students estimate quotients with two-digit divisors during the
Concept Development.

Repeat the process in G5—M2-Lessons 16 and 17 for 6 tens, 8 tens, and 9 tens.
Divide by Multiples of 10, 100, and 1,000 (4 minutes)
Materials: (S) Personal white boards

Notes: This drill will review content from G5—M2-Lesson 16 and help estimate quotients.

Repeat the process in G5—M2-Lesson 17 for the following possible sequence: 12,000 + 40; 12,000 + 400;
12,000 + 4,000; 360,000 + 6,000; 490,000 + 700; 640,000 + 80.

Estimate and Divide (4 minutes)
Materials: (S) Personal white boards

Notes: This drill will review content from G5—-M2-Lesson 17.

T: (Write 812 + 39.) Say the divisor rounded to the nearest ten.

S: 40.
COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors. n
I CORE Date: 7/4/13 engage y

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.E.27



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 18

Name the multiple of 40 that’s closest to 812.

800.

On your boards, write a division problem that will estimate the value.
(Write = 800 + 40.)

Below 800 + 40, write the answer.

S:  (Write =20.)

el A I

Repeat the process for the following possible sequence: 183 +31; 437 +72; 823 +97; 8,191 + 92.

Application Problem (6 minutes)
J874 +382

Sandra bought 38 DVD movies for $874. Give an estimate of the cost

[
of each DVD movie. %00 ~Yo+=
Note: This Application Problem is a review of G5—M2—Lesson 17, (QOO - lO)':"\'
which focused on estimation of a three-digit total by a two-digit go :—\‘ s
divisor. In this lesson, Lesson 18, students will estimate the division

of a four-digit number by a two-digit divisor. ’ 20 P“' DVD

Concept Development (32 minutes)

Materials: (S) Personal white boards

Problem 1: 8,095 + 23

T: (Write 8,095 + 23 horizontally on the board.) Which
number should we round first, the whole or divisor?
Why?

S:  We round the divisor first so we know what our unit is.
-> Round the divisor first. This helps us know what
multiples to look for when we are rounding the whole.
Good. What’s 23 rounded to the nearest ten?

S: 20.

P95 <23
A 0o0 < 20
=Soox2
= K00

g

Let’s round 8,095 so it is easy to divide by 20. How would we do that? Turn and share with your
partner.

S: Isee that 8 can be divided by 2 easily, and 8,000 is easy to divide by 2. So, | can round 8,095 to
8,000.

- 8 divided by 2 is an easy fact, so | can round 8,095 to 8,000. | can solve 8,000 divided by 2 easily.

T: Yes. |see an easy fact of 8 divided by 2, so let’s estimate 8,095 to 8,000. Tell me the equation to
estimate the quotient.

S: 8,000 divided by 20.

I COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors.
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S:

I A B

(Write = 8,000 + 20.) How can we solve 8,000 divided
by 20? Turn and discuss with your partner.

| know that 8,000 divided by 10 equals 800, and 800
divided by 2 equals 400. - 8,000 divided by 2 equals
4,000. 4,000 divided by 10 equals 400. - 8,000
divided by 20 is the same as 800 divided by 2, and the
answer is 400.

8,000 divided by 20 is the same as 800 divided by
what? Say the division sentence.

800 + 2.
(Write =800 + 2.) Excellent. So what's the answer?
400.

Say the two division sentences. (Point at the two
sentences on the board as students read aloud.)

8,000 + 20 =800 + 2 = 400.

Problem 2: 2,691 + 48

T:

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

COMMON
CORE Date: 7/4/13

(Write 2,691 + 48 on the board.) Take out your
personal board. Let’s first round the divisor 48 to the
nearest ten.

(Write=___ +500n the board.) Let’s round 2,691 so
it is easy to divide by 50. Remember! You can think of
multiples of 5 to help you! Turn and talk.

| see an easy fact of 5 times 5 is equal to 25. 2 26
hundreds is close to 30 hundreds and that’s easy to
divide by 5. | can round 2,691 to 3,000. = 3,000 is an
easy multiple of 50. = 29 hundreds is close to 25
hundreds. That’s easy to divide by 5 or 50. = | can
round 2,691 to 2,500, because 2,500 divided by 50 is
50.

| heard both 2,500 and 3,000.

Tell your partner how to estimate the quotient using
3,000 as the rounded whole.

3,000 +50=300+5=60. = It's ten times more than
30+ 5. = | divided 3,000 by 10 and then divided by 5.

What is 3,000 divided by 50?
60.
| heard another rounded whole, 2,500. How would we

estimate the quotient using the rounded whole of 2,500?

2,500 + 50 =250 +5 =50.

Lesson 18:

Use basic facts to approximate quotients with two-digit divisors.

Lesson 18

2691 <48
~ 25005 80
=250%5 )

2691% 4§
223000 S0
=300~ ¢C
=60

NOTES ON

MULTIPLE MEANS OF

REPRESENTATION:
Unit form is a powerful means of
representing these 4 digit dividends so
that students can more easily see the
multiples of the divisor. A model
exchange might be:

T: (Rewrite 2,691 as 26 hundreds + 91
ones) Is 26 hundreds a multiple of 5?
Can you think of a multiple of 5 close to
26 hundreds?

S: 25 hundreds and 30 hundreds.

T: Are these also multiples of 50?

S: Yes!

T: Let’s write them in standard form.

S: 2,500 and 3,000.

engage"’
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24 e 44

We have two estimated quotients, 60 and 50.
Our estimates are different. What does that mean?

Lesson 18

Well, they’re just estimates. Our actual answer would be somewhere around 50 or 60.

Right, one is probably closer to the actual answer than the other, but since they’re both pretty close,

we could use either one if we only want to estimate our answer.

Problem 3: 5,484 +71

Shet<TI

T: (Write 5,484 + 71 on the board.) Work independently _
to solve this problem. L0} A25600<T0
What’s the estimated divisor? 7
S: 70.
What's the estimated whole that’s also an easy
multiple of 70?
S:  5,600.
Say the equation to find the rounded quotient.
S: 5,600+ 70=560+7=380.
Problem 4: 9,215 + 95 NOTES ON
) ) MULTIPLE MEANS OF
T: (\(\/!’lte 9,215 +95 on the board.) Let’s estimate. The ENGAGEMENT:
divisor is 95. Should | round up or round down?
) Students should reason about how the
S:  If we’re rounding to the nearest ten or hundred, we’d et el ahvieers Al
round up to 100. But we’re dividing, and we don’t dividends affect the quotients. For
always round according to place value when we do example, if both the dividend and the
that. 95 is halfway between 90 and 100, so maybe divisor are rounded down, the
either one would work? estimated quotient will be less than the
T: Very good. | want you to work with a partner. Partner aCt“t?' q:?t'ent-t W:\:ther tlhe atct:ualth
A will round 95 down to 90 and solve. Partner B will Z;?n:z:e: g:sfieer:t C:: ;er heas:deratr; €
round 95 to 100 and solve. When you're finished, . d L
) predict when the divisor is rounded up
compare your answer with your partner. and the dividend is rounded down, or
T: Partner A, how would you find the rounded quotient? vice versa. How much each number
S: 9.000+90=900=9=100. (dividend or diViSOF) was rounded will
’ . s also affect whether the estimated
T: Partner B, how would you find the rounded quotient? e e e Hhem o (ss i Hhe
S: 9,000+100=90+1=90. actual quotient. After a problem is
T: Let’s consider another possibility. Let’s not round our divisor completed, teachers should ?Sk
at all. Can you find a multiple of 95 that’s close to our StUd?nts to compare the eSt.'matEd
whole? Turn and talk quotients to the actual quotients and
’ ’ reason about the differences.
S: 9,500 would work! = We could just think about 9,215 as
9,500 and then divide.
T: So whatis 9,500 + 95?
COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors.
I CORE Date: 7/4/13 eng'age ny 2.E.30
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S: 100.

T: Will our actual quotient be greater than or less
than 100? Explain your thinking.

S: The actual quotient will be less than 100. For
the quotient to be 100, our whole would need
to be at least 9,500 and this one is less than
that.

Problem Set (10 minutes)

9215 +9¢
9000590
=900%9

Lesson 18

9215\“\’9?\

29000+ loo

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

approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use basic facts to estimate quotients
with two-digit divisors.

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.

=  When estimating Problem 1(g), what did you
choose for your unit, 70 or 80? Why? How did
it affect the way you estimated the whole?

=  Look back at Problems 2 and 4. How was your
approach similar in solving? How was it
different?

=  When solving Problem 3(b), could a mental
math approach have been used (i.e.,
14 apps x $2 — 14¢). Explain.

I COMMON Lesson 18:
CO RE Date:

7/4/13
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Lesson 18 Problem Set {14

e __JGY one
1. Estimate the quotient for the following problems. The first one is dene for you.
a 5738:21 b, 2,658 28 “To sisseaa
26,000 20 -3000. 30 . 9000 30
=300 -_loo - 3oo |
d. 1,463+53 e 2,525+64 fo22m+72 —
S0+ 50 | -2.4po-_ 60 ~2do0 . To
-3 ko 30
B 4301+75 h. 8515+81 i. 8515+89
B0, 80 | . foo. %o | . Zloo. Qo
._bo -_lop =90
Jo 3,925+68 K. 5,124+ B1 I 4945+93
-3500. To | -#foo. & | -4op. 9
. 50 =40 - 50
m. 5397+ 94 n 6918+86 0. 2,806+15
SShn. 90 _4300. 90 - 2,000 20
-_fo -_T0 -_loo
N [T — oot with s siors
[ SQMMON | e w2 engageny 287
[ — PRI "

Use basic facts to approximate quotients with two-digit divisors.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

=  Talk in groups about how you rounded the
divisor in Problem 5. Why did you choose the i e Lesson 18 Problem Set £S5
unit you did? Could a quotient sometimes be
estimated without rounding the divisor? How?

»

A swimming pool requires 672 ft* of floor space. The length of the swimming pool i< 32 ft. Estimate the

width of the swimming pool. 672 %32
&0+ 30

=20
The. estimated width of the swimming Pool was 20FF

. Janice bought 28 apps for her ghone that, altogether used 1348 M o space.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete ’ Sh““‘““;lgqézg“““f"
the Exit Ticket. A review of their work will help you 1200 30
’ H =ho
assess the studehts understanding of the concepts that Exch app wed cbodt 40 MB o mumery.
were presented N the IeSSOI’] tOday and plan more b, 17 half of the apps were free and the other half were $1.99 cach, sbout hew much did she spend?
. 28 % 2=k apps e $1.99

effectively for future lessons. You may read the 2 432
guestions aloud to the students. =424

She spent abaut #28,

-

. Aquart of paint covers about 85 square feet. About how many quarts would you need ta cover 3 fence

with an area of 3,817 square feet?
3,817t 8¢

23,600 +90
=40
Tt would need about 4o quarts o cover the fence.

. Peggy has saved $9,215. if she is paid $45 an hour, about how many hours did she work?
9,215 ~ 45
2 B000+ 40

=20 She wacked about 200 hours.

c focts o approwimate o

s with two-High divisors

[ Sopmon | o s
i CORE |

engage™ 2

esson 18: se basic facts to approximate quotients with two-digit divisors.
L 18 Use basic f; i i ith digit divi
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set

Name Date

1. Estimate the quotient for the following problems. The first one is done for you.

a. 5,738+21 b. 2,659 +28 c. 9,155+34
~ 6,000 + 20 ~ . ~ -
=300 = =
d. 1,463 +53 e. 2,525+64 f. 2,271+72
g. 4901-+75 h. 8,515+81 i. 8,515+89
jo 3,925 +68 k. 5,124+81 . 4,945+93
m. 5,397 +94 n. 6,918 + 86 o. 2,806+15
COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors.
I CORE Date: 7/4/13 eng'age ny 2.E.33

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (cc) 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 18 Problem Set

2. A swimming pool requires 672 ft* of floor space. The length of the swimming pool is 32 ft. Estimate the
width of the swimming pool.

3. Janice bought 28 apps for her phone that, altogether, used 1,348 MB of space.
a. If each app used the same amount of space, about how many MB of memory did each app use?
Show how you estimated.

b. If half of the apps were free and the other half were $1.99 each, about how much did she spend?

4. A quart of paint covers about 85 square feet. About how many quarts would you need to cover a fence
with an area of 3,817 square feet?

5. Peggy has saved $9,215. If she is paid $45 an hour, about how many hours did she work?

I COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors.

CORE Date: 7/4/13 engage ny

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (cc) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.E.34



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 18 Exit Ticket

Name Date

1. Estimate the quotient for the following problems.

a. 6,523+21 b. 8,491 +37
c. 3,704 +53 d. 4,819+68
COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors.
I CORE Date: 7/4/13 eng'a_ge ny 2.E.35

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Homework

Name Date

1. Estimate the quotient for the following problems. The first one is done for you.

a. §,328+41 b. 2,109 + 23 c. §8,215+38
~ 8,000 + 40 ~ . ~ -
=200 = =
d. 3,861+59 e. 2,899 +66 f. 5,576 +92
g. 5,086+73 h. 8,432+81 i. 9,032+89
jo 2,759 +48 k. 8,194+91 . 4,368 +63
m. 6,537 +74 n. 4,998 +48 0. 6,106+ 25
COMMON Lesson 18: Use basic facts to approximate quotients with two-digit divisors.
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Lesson 18 Homework

2. 91 boxes of apples hold a total of 2,605 apples. Assuming each box has about the same number of

apples, estimate the number of apples in each box.

3. A wild tiger can eat up to 55 pounds of meat in a day. About how many days would it take for a tiger to

eat the following prey?

Prey Weight of Prey Number of Days
Eland Antelope 1,754 pounds
Boar 661 pounds
Chital Deer 183 pounds

Water Buffalo

2,322 pounds

I COMMON Lesson 18:
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic F

Partial Quotients and Multi-Digit
Whole Number Division

5.NBT.6
Focus Standard: 5.NBT.6 Find whole-number quotients of whole numbers with up to four-digit dividends and two-
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.
Instructional Days: 5
Coherence -Links from: G4-M3 Multi-Digit Multiplication and Division

-Links to: G6—-M2 Arithmetic Operations Including Dividing by a Fraction

The series of lessons in Topic F leads students to divide multi-digit dividends by two-digit divisors using the
written vertical method. Each lesson moves to a new level of difficulty with a sequence beginning with
divisors that are multiples of 10 to non-multiples of 10. Two instructional days are devoted to single-digit
quotients with and without remainders before progressing into two- and three-digit quotients (5.NBT.6).

A Teaching Sequence Towards Mastery of Partial Quotients and Multi-Digit Whole Number Division

Objective 1: Divide two- and three-digit dividends by multiples of 10 with single-digit quotients and
make connections to a written method.
(Lesson 19)

Objective 2: Divide two- and three-digit dividends by two-digit divisors with single-digit quotients and
make connections to a written method.
(Lessons 20-21)

Objective 3: Divide three- and four-digit dividends by two-digit divisors resulting in two- and three-digit
quotients, reasoning about the decomposition of successive remainders in each place value.
(Lessons 22-23)

I COMMON Topic F: Partial Quotients and Multi-Digit Whole Number Division ny
CORE Date: 7/4/13 enga.ge
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

Lesson 19

Objective: Divide two- and three-digit dividends by multiples of 10 with
single-digit quotients and make connections to a written method.

Suggested Lesson Structure

B 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)

= Estimate and Divide 5.NBT.6 (5 minutes)
= Group Count by Multiples of 10 5.NBT.2 (3 minutes)
= Group Count by Multi-Digit Numbers 5.NBT.6 (4 minutes)

Estimate and Divide (5 minutes)

Materials: (S) Personal white boards

Note: This drill reviews content from G5-M2-Lessons 17 and 18.

Repeat the process from G5-M2—-Lesson 18 with the following possible sequence: 908 + 28; 152 + 33; 398 +
98; and 7,272 + 81.

Group Count by Multiples of 10 (3 minutes)

Note: Counting by multiples of 10 helps students estimate quotients with two-digit divisors during the
Concept Development.

Repeat the process from G5—M2—Lessons 16—18 for various multiples of 10.
Group Count by Multi-Digit Numbers (4 minutes)
Materials: (S) Paper

Note: This drill prepares students for G5—M2-Lesson 20’s Content Development.

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single- ny
digit quotients and make connections to a written method.
CORE o o engage

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.F.2



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

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 19

T: I'm going to call out a number. | want you to skip-count by that number. You have one minute.

Ready. 21.
S:  (Write down multiples of 21.)

Stop. Let’s correct your work. (Read and write down multiples from 21 to 210 as students check
their multiples.) Let’s skip count again by twenty-ones. Try not to look at the board as | guide you.

Stand away from the board. Direct the students to count by 5-10 multiples of 21 forward and backward,
occasionally changing directions and attempting to avoid student frustration.

Repeat the process for 43.

Application Problem (7 minutes)

At the Highland Falls pumpkin growing contest, the prize
winning pumpkin contains 360 seeds. The proud farmer plans
to sell his seeds in packs of 12. How many packs can he make
using all the seeds?

Note: Although the students have not yet done three-digit
totals divided by a two-digit divisor, this problem has the basic
fact 12 x 3 =36 embedded in it, and it’s similar to problems
encountered in G5—M2—-Lesson 18’s Concept Development.

Concept Development (31 minutes)

Materials: (S) Personal white boards

Problem 1: 70 =30
T: (Write 70 + 30 on the board.) The divisor is?
S:  30.

T: We need a multiple of 30 to make the division easy.
How should we estimate the quotient? Turn and share

260 ~ 2=
(26 x10) ~l2=
(36+12) x10=
2 xlb=
20 packs

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

This is the first lesson where students
are solving division problems using the
standard algorithm. It’s imperative at
this point that students know their
basic facts and understand what it
means to divide. If students aren’t
ready for double-digit divisors, then
consider reviewing G3-M1, G3-M3,

with your partner. and G4-M3.
S: Isee an easy fact of 6 divided by 3 is equal to 2. - Yeah, 6
tens divided by 3 tens is 2! = | can estimate 70 to 60,
because | can easily divide 30 into 60. 70330
T: On your personal board, show me how to estimate the
quo»';ient.p @
S: (Showe0+30=6+3=2)) 260330 2
(Write and set up the standard algorithm below 70 + 30 =6%3 30);7—2_ 30x2260
on the board.) Our estimated quotient is 2, which =7 4% 50”0_—_70
means that | should be able to distribute 2 x 30. 10
(Record 2 in the quotient.) What’s 2 x 30?
I ggg“EMON ;t 19‘ %%';E;X?gnat';daEﬁrie;iégltoi'lédciiiss?ﬁ Siten method. engage ny
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w 4L A

T:
S:

60.

(Record 60 below the 70.) | distributed 60. The
difference between 60 and 70 is?

10.
What does this 10 mean?

10 is the remainder. = 10 is the left over from the
original total of 70. - We started with 70, made 2

Lesson 19

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

It may be beneficial for some learners

to see a tape diagram as they are
working through their checks. In the

groups of 30, used up 60 and were left with 10. 2> We
have 10 left over, but we need 20 more in order to
make 1 more group of 30.

visual model below, students are able
to see when dividing that nothing is
being added or subtracted; the
dividends are simply being grouped in a
new way. In this case, we started out
with 70 and we still ended with 70.

Can we make another group of 30 with our remainder?
No, 10 is not enough to make a group of 30.
How might we know that our quotient is correct?

We can check our answer to see if our quotient is
correct.

Yes! Let’s multiply: 30 times 2. (Write 30 x 2 = on the ‘
board.) What’s the answer?

60.

We started with 70, and 60 # 70. Does this mean we made an error? What else must we do? Turn
and discuss.

‘30 ‘30 ‘1o|

70 |

Oh, no! We made a mistake because 60 doesn’t equal 70. = We have to add the remainder of 10.
Then the total will be 70. = Our thinking is correct. We could make 2 groups of 30, but there were
10 left over. They are part of the original whole. We need to add the 10 to the 60 that were put
into groups.

Yes. (Draw number bond.) One part is made of groups of 30. The

other part is the remainder.

What's 60 plus 10? (Write 60 + 10 = on the board below 30 x 2 = \
60.)
70 ()

Yes. We did it. We solved the division correctly. Today we got a precise 2 ';‘f

answer with a quotient and remainder, while in the previous lessons, we e

merely estimated the quotient.

Problem 2: 430 + 60 430 o

(Write 430 + 60 on the board.) What's our whole? @

430. -
AH0%60  gozzo box7=420
=436 -y Ho+I0=H0
=7 10

EORON ;t 19‘ ;%';12353%nat';daE'E?f;i'f'cto‘i'!!iiﬂfni?Z Siten method. engage ny
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Lesson 19

Again, we need a multiple of 60 to make the division easy. Show me how to estimate the quotient.

S: (Show420+60=42+6=7.)
Let’s record this division sentence vertically. You do the same on your personal board. (Write and
set up the standard algorithm below 430 + 60 on the board.) Our estimate was 7, which means that
there should be 7 groups of 60 in 430. Let’s divide and see if that’s true.
T: Let’srecord the 7 in our quotient. (Record 7.) Why is the 7 recorded above the zero in the vertical
algorithm?
S: 7 represents 7 ones, so it must be recorded in the ones
place directly above the ones place in the whole. =
420 divided by 60 is just 42 tens divided by 6 tens. The
answer is just 7, not 7 tens. NOTES ON
What’s 7 times 607? MULTIPLE MEANS OF
S:  420. REPRESENTATION:
T: (Record 420 below 430.) Was it possible to make 7 Make sure when doing the two-step
groups of 60 from 430? How do you know? check, students are writing the
ti tly. Students h
S:  Yes, we distributed 420 and still have some left. equations correctly. Students nave a
couple of options. They may record
T: How many are remaining after making the groups? their work in two separate equations.
S 10. They must take the product and start a
) . . new equation for the addition. It is not
T: What does this remainder of 10 mean? acceptable to write
S: 10 is what is left over after making groups from the 40x2=804+12 =92 because
whole. We don’t have enough to make another group 40 %2 %92
of 60. = We need 60 to make 1 group, so we’ll need Alternatively. thev mav record their
50 more in order to make another group of 60. e, ey may .
work with a single, valid equation:
T: There are 7 units of 60 in 430 and 10 remaining. Now 40x2+12=80+12 =92
work with a partner and check the answer.
T: Look at your checking equation. Say the multiplication
sentence starting with 60.
S: 60x7=420.
What does this part represent?
S: It shows the part of our whole that was put into groups of 60. (Draw @
number bond pictured to the right.) @ e
T: (Write 60 x 7 =420 on the board.) Say the equation to complete the
original whole. 1 “;“‘fs
S: 420+ 10 =430.

(Write 420 + 10 = 430 on the board below 60 x 7 = 420.) What does this part of our check represent?

S:  This shows the part of the total that we could put into groups added to the part that we couldn’t put
into groups. Together it is all that we had to distribute.

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single- ny
digit quotients and make connections to a written method.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19

Problem 3: 572 + 90
T: (Write 572 + 90 on the board.) We’re trying to 572+ %

make groups of 90. What multiple of 90 is qcheck )

closest to 572 and would make this division easy?

Show me how to estimate the quotient. ~ SHox90 99@——7‘2& Qoxb=Sko
S: (Show 540+ 90=54+9=6.) =549 -S40 SYo+32=572
Our estimated quotient is 6. With a partner, find =6 32

the actual quotient using the standard algorithm,
and check the answer. When you're finished, check your answer with v
another group. 572

T: How many nineties are there in 572? (Record the algorithm.)
S: 6. @ @
T:  Where is this recorded in the algorithm? o
S: Inthe ones place above the ones place in the whole. ,,é 90
T: How many are remaining?
S: 32.
T: Is this enough to make another ninety?
S: No. woe T e
T: What are the equations for checking the 3. Chide hen chac. Tho it onakdneforyou
problem? ot e
S: 90 x 6 =540 and 540 + 32 = 572. i
Problem Set (10 minutes) T exan o
_ -%- bo+20=§o
Students should do their personal best to complete the e
Problem Set within the allotted 10 minutes. For some ! Ral
classes, it may be appropriate to modify the assignment by Safzr SoX[=50
specifying which problems they work on first. Some = ser2l =Tl
problems do not specify a method for solving. Students e
solve these problems using the RDW approach used for 30)—2—.51 30%G=27
Application Problems. =279
T 83
Student Debrief (10 minutes) 90_6’1?_ PN
I om0 AR engage™ s
Lesson Objective: Divide two- and three-digit dividends P s

by multiples of 10 with single digit quotients and make
connections to a written method.

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single-

vide twe . . ny
digit tient d mak t t tt thod.
CORE 7|/g4|/1<13uo ients and make connections to a written metho engage 2.F.6

Date:

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

f. 215=90

Set. They should check work by comparing answers with a

y . y P & %/215 Go%x2= (%0
partner before going over answers as a class. Look for =1%o 180+36 = 215
misconceptions Or misunderStandlngs that Can be 2 Tﬂfrysavs[nesolulmr:mf?iﬂIsEREB His work is shown below. Explain Terry's error in thinking
addressed |n the Debl’lef GUIde Students |n a and then find the carrect quatient using the space on the right.

. . & 7 Cheelc.:
conversation to debrief the Problem Set and process the S Cae hoxT=2%ko
lesson. You may choose to use any combination of the Y T3 2%0419=29
guestions below to lead the discussion. Tery wid dgoups o 40 and gut 2o, B Hheve s

. . . atemainder of 59, which Means Fhat he could make £
= IrT Problem 1(d), .dld anyone notice something oot Gaup of Ao, ﬂ‘wm}wﬁs}wm bemru.wemnder
different? Does it always make sense to use the 3. Arumberdided by 80  uctentof 7wt 252 remainde. i the mumbe of 19.
. 7 R4
standard algorithm? 5 b BoK7=560
80/ 1 560 +4 = SE4

=  |n Problem 2, what was Terry’s mistake? If you

had to estimate the quotient, what would you The number was SEX .

While swimming 2 2 km race, Adam changes from breaststroke to butterfly every 200 m. How many

have done? What could he do to correct his e
. . . . 5 2Kkm= 2ooom
quotient without erasing his work ,so faTr. _(Make £ of 2000 f006m
sure students recognize that Terry’s thinking was leoo +200= 5
accurate, but he stopped making groups too He switched strokes & fimes dun% +1,c Fiest half of He mce.,

S
I E8RMON L

soon. His error can be corrected by simply
making another group of 40 and subtracting it
from the remaining whole.)

=  What if Terry had estimated too large a quotient? What should he do?

=  How was solving Problem 3 different from solving all the others? Why?

engage™ s

[T —

= Explain your thought process as you solved Problem 4.
=  What did all our divisors have in common today? Did this make estimation easier?

= Does a divisor have to be a multiple of 10?7 Why do you think | chose multiples of 10 for divisors
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.

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single- ny
digit quotients and make connections to a written method.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

Name Date

1. Divide, then check. The first one is done for you.

a. 41+30 Check:
1 R11
3074 1 30x 1 =30

3 0

11 30+11=41
b. 80+30
c. 71+50
d. 270+30
e. 643+80
f. 215+90

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single- ny
digit quotients and make connections to a written method. 2.F.
CORE Date: 7/4/13 engage 8
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

2. Terry says the solution to 299 + 40 is 6 R59. His work is shown below. Explain Terry’s error in thinking,
and then find the correct quotient using the space on the right.

4 02 4 012 9 9

3. A number divided by 80 has a quotient of 7 with 4 as a remainder. Find the number.

4. While swimming a 2 km race, Adam changes from breaststroke to butterfly every 200 m. How many
times did he switch strokes during the first half of the race?

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single-
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Name Date

1. Divide, then check using multiplication.

a. 73+20
b. 291+30
COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single- ny
digit quotients and make connections to a written method. 2.F.10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

Name Date

1. Divide, then check using multiplication. The first one is done for you.

a. 71+20 Check:
3 R11 20x3 =60
2 0|7 1

6 0 60+11=71

1 1
b. 90+40
c. 95+60
d. 280+30
e. 437+60
f. 346+80

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single- ny
digit quotients and make connections to a written method. 2.F.11
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

2. A number divided by 40 has a quotient of 6 with a remainder of 16. Find the number.

3. Ashipment of 288 textbooks has been delivered. Each of the 10 classrooms will receive an equal share of
the books, with any extra books being stored in the bookroom. After the texts have been distributed to
the classrooms, how many will be stored in the bookroom?

4. How many sixties are in two hundred forty-four?

I COMMON Lesson 19: Divide two- and three-digit dividends by multiples of 10 with single-
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Lesson 20

Objective: Divide two- and three-digit dividends by two-digit divisors with
single-digit quotients and make connections to a written method.

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 Count by Multi-Digit Numbers 5.NBT.6 (3 minutes)
= Estimate and Divide 5.NBT.6 (4 minutes)
= Divide by Multiples of Ten with Remainders 5.NBT.6 (5 minutes)

Group Count by Multi-Digit Numbers (3 minutes)

Materials: (S) Paper

Note: This drill prepares students for this lesson’s Content Development.

Direct the students to count by 5-10 multiples of 21 forward and backward, occasionally changing directions
and attempting to avoid student frustration.

Repeat process for 43.

Estimate and Divide (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—M2—-Lesson 17 content.

Repeat the process from G5-M2—-Lessons 18 and 19 for the following possible sequence: 607 + 19, 123 + 24,
891 + 96, and 5,482 + 62.

Lesson 20: Divide two- and three-digit dividends by two-digit divisors with
I COMMON ¢ Y ¢

single-digit quotients and make connections to a written method. ny
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Lesson 20

Divide by Multiples of Ten with Remainders (5 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—M2—Lesson 19 content.

T: (Write 73 +50.) On your boards, solve the division problem using the standard algorithm. Check

your work using multiplication and addition.

Repeat process for 70 + 30, 157 + 30, and 432 + 70.

Application Problem (5 minutes)

Billy has 2.4 m of ribbon for crafts. He wants to share it
evenly with 12 friends. How many centimeters of ribbon
would 7 friends get?

2M m X100+ 240 cm A0 R =
a4o + 1= Caxie) x7=
(24 x10) +120 (2 »?) %0
(™ +12) x 100 N xlo»

2 x10® 140 em Lor T Criends

A0 em per er‘\«u\
Note: This application problem reaches back to concepts

taught in G5-M1.

Concept Development (33 minutes)

Materials: (S) Personal white boards

Problem 1: 72 + 21

T: (Write 72 + 21 on the board.) What is our whole?
S: 72.

T: Find a multiple of 20 close to 72 that makes this division

easy. Show me how to estimate the quotient on your
white board.

S: (Show60+20=6+2=3.)

| see you chose 60. Why not choose 80 and estimate the

quotient as 4?
S:  Because 4 x 20 is 80, and that’s already too big.

Right, so our estimate means that there are about 3
twenty-ones in 72. Let’s record that estimate. Where

Lesson 20:

I COMMON
CORE Date:

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

7/4/13

Divide two- and three-digit dividends by two-digit divisors with
single-digit quotients and make connections to a written method.

NOTES ON

MULTIPLE MEANS OF
ACTION AND
EXPRESSION:

Students have a choice of strategies
they can use to solve this problem.
They can think of 2.4 as 24 tenths. 24
tenths divided by 12 is 2 tenths. They
can also compensate. Students can
multiply the whole, 2.4, by 10. After
they divide 24 by 12, students will
need to divide the quotient by 10.
Both of these methods were explored
in Module 1.

72 2|

Eindd & G

~ 6020 2 }—‘723 21%3=63
=6=% -63 63+9=72
=3

engage"’
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A

“w 4w 49

4 49 A A

should it be recorded? (Write and set up the standard algorithm below 72 + 21 on the board.)
In the ones place.

What is 3 x 21?

63.

(Record 63 below 72.) So, we’ve distributed 3 units of 21. How many of the 72 remain? Give me the
full subtraction sentence.

72—-63=09.
Is 9 enough to make another group of 217?
No.

How did our estimate help us solve the problem? Turn and share with your partner.

We divided 60 by 20 to get our estimate, which was 3 ones. So, that’s what we tried first in the
quotient. = Our estimated quotient was 3, and it turned out that our actual quotient was 3 with a
leftover of 9.

Great. Let’s check our answer. Whisper the number sentences to your partner.
If I have 3 groups of 21 and add 9, what should my total be?

72.

If I have 21 groups with 3 in each and 9 more, what should my total be?

72. = It’s the same thing: 21 groups of 3 and 3 groups of 21 are both just 3 x 21.

Then that means that when using the algorithm, we can view the divisor as either the number of
groups or the size of each group.

Problem 2: 94 + 43

T:

AN A I

(Write 94 + 43 on the board.) Take out your personal
board. Work with a partner. Ppx 43

1. Round the divisor. ‘ . .
2. Find a multiple of the divisor that makes the division A 8040 ‘!‘3f‘7‘+_ H3x2 =86

easy. —giy 26+8 =9
3. Estimate the quotient. =2 g

4. Solve using the standard algorithm.

\es. The e.fﬁmdea\
quotient of 2 is
Perfeck

Partner A will divide using the standard algorithm, and o0
Partner B will check the answer. (Allow time for
students to work.)

Partner A, say the quotient and the remainder for

94 +43.

The quotient is 2 and the remainder is 8.

What does the quotient, 2, represent?

2 groups of 43. > 43 groups with 2 in each one.

What does the remainder of 8 represent?

8 out of the 43 needed to make another group. = 8 that couldn’t be distributed fairly into 43

Lesson 20: Divide two- and three-digit dividends by two-digit divisors with
COMMON e Y ¢

single-digit quotients and make connections to a written method. ny
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groups.

Partner B, say your number sentences for checking the problem.

S: 43x2=86,and 86 + 8 =94,

Lesson 20

Again, let’s look at our estimated quotient and our actual quotient. Did our estimated quotient turn

out to be the actual quotient?
S: Yes.

Problem 3: 84 + 23

T: (Write 84 + 23 on the board.) We need a multiple of
20 that will make this division easy. Show me how to
estimate the quotient.

80+20=8+2=4.

What are other ways of estimating this problem?
90+30=9+3=3. 2> 100+25=4.

These are all good ideas. Let’s use our first possibility.
(Write 80 + 20 = 4 on the board.) Let’s now solve this
problem using the standard algorithm. (Write and set
up the standard algorithm below 84 + 23 on the
board.) Our estimated quotient was 4, so I'll put 4 as

the quotient. (Record 4 as the quotient in the ones
place in standard algorithm.)

What are 4 units of 23?
S: 92.

Wait a minute! Let’s stop and think. We have 84 in
our total. Do we have enough to make 4 units of 23?

S:  No.

What’s happening here? Why didn’t our estimated
quotient work this time? Turn and discuss with your
partner.

S: Our estimation sentence was correct. 84 + 23 becomes

80+ 20 =4. = We rounded our divisor down from 23
m to 20. When we multiply 23 times 4, the product is 92.

The product of 20 times 4 is 80. The extra part came

from 4 x 3. = | know. We made the divisor smaller.
The real divisor was bigger, so that means we are going
to make fewer units. = Yeah! If the divisor was just
two more, 25, we would have rounded to 30, and then
90 divided by 30 is obviously 3.

T: Soif 4 ones is too big to be the quotient, what should
we do?

S:  Let'stry3.
How much is 3 x 23?

A

I COMMON Lesson 20:
CORE Date: 7/4/13
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Divide two- and three-digit dividends by two-digit divisors with
single-digit quotients and make connections to a written method.

2 23x3=69
28 Y s
-9, 69
15
c00 Quaﬁen+0f W is
t0 sz,'ﬁ‘yi
NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

For Problem 3, some students may
easily see that 4 will be an
overestimate. Encourage these
students to solve the problem by
simply skip-counting by 23, or by only
rounding the whole and keeping the
divisor unchanged while they estimate.
This will cultivate their number sense
and challenge them appropriately.
Also you might want to pose questions
such as, “What is the largest the whole
could be and still have a quotient of
3?”
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“w 4«2 A

AN L I

w4 490 49 A

69.

Take away those that we’ve distributed.
How many ones are remaining?

15.

What does the remainder of 15 tell us?

We don’t have enough for a fourth group. Those 15 ones are left over. = We'll need 8 more to
make another group of 23.

Give me the quotient and remainder for 84 + 23.
The quotient is 3 and the remainder is 15.
Whisper to your partner what these numbers represent and how we should check this problem.

The 3 is 3 groups of 23, and the 15 are the ones that weren’t enough to make another group. 2> We
should multiply the quotient and the divisor, and then add the remainder.

Say the multiplication sentence starting with 23.

23 x3=609.

(Record 23 x 3 =69 on the board.) Say the addition sentence starting with 69.
69 + 15 = 84.

(Record 69 + 15 = 84 below 23 x 3 = 69 on the board.) Is 84 our original whole?
Yes, we solved it correctly.

What did we just learn about estimated quotients? Turn and discuss.

We should always estimate before we solve, but we may need to adjust it. = If we change the
divisor or the whole a lot, it could make our estimate too big or too small.

Problem 4: 57 + 29

T:

!

v 490 490 49

(Write 57 + 29 on the board.) Take out your personal board. Work on this problem independently.
Remember to estimate, divide and check. Compare your work with a partner when you’re finished.
Tell me how you estimated.
60+30=6+3=2. 57%29
Can | use the quotient of 2? Discuss with your check
neighbor. 260~ 30 2 !
N 2957 2957 29x1=29
o =6:3 -5 TP 39 29+28=57
Why not? How much is 2 units of 29? =2 28
58. 58 is greater than our whole of 57. No. The eshimated
So what’s the actual quotient? 00° [ Quotient of 2 1s
o0 ba Try L,
1.
Give me the quotient and remainder for 57 + 29.
The quotient is 1 with a remainder of 28.
What are the sentences for checking the problem?
COMMON Lesson 20: Divide two- and three-digit dividends by two-digit divisors with
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S: 29x1=29and?29 +28=57.

Talk to your partner about how we could create
another division problem whose quotient is also
1 and whose remainder is 28.

S:  Just put any number in place of 29 in the check
sentences and get a new whole. We could use
34x1+28=62. So,62+34isalso1R28. =
We need 1 group of a number, and then we
would add 28 to that. That will give us a new
whole.

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Divide two- and three-digit dividends
by two-digit divisors with single digit quotients and make
connections to a written method.

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
guestions below to lead the discussion.

=  What pattern did you notice between 1(c) and
1(f)?

=  Did your initial estimates work for every example
in Problem (1)? Why or why not? What
happened in 1(d)?

Lesson 20

Lesson 20 Problem Set m
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Name Dujﬁn Date
1. Divide, then check with multipication, The first ane is done for you,
a. 65+17 d. 84+32
2 R0
e o 32/85 sax2zéu
! 7i S1+14=65 ___éi 6‘{-}-20:24
1 4
b a9s21 e Te1s
2 RY 3 R2
2|] 4; 21x2=42 255_}!; 25x3=75
—Te 2+7=49 = T5+2=7
2 3 7
c 7TB+39 f 68+17

17)68 =
‘o ITRY=48

2}

2
378 k=78
I8
[e)

Lesson 30 Dlvide b s Wi diviginds by Tao-digi o
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2. When dividing 82 by 43, Linda estimated the quotient would be 2. Examine Linda’s work and explain

what she needs to do next. On the right, show how you would solve the problem.

Linda's estimation: | | Linda's work: '\ Your work: ‘
2 1 R34
2 - §
ao0f[8 o0 4382 4 38 2
g 5 -43
72 =i2.
29

Linda’s esfimation of 8o %40=2 was oK. But when she divided,
she fealized Fhat #3x2=86. She Cant ake away 96 From 82.
Thshuld be £90up & 43, The uotient is £ with & remainler of 39,

. A number divided by 43 has a quotient of 3 with 28 as a remainder. Find the number. Show your work.

3 R2& 43 129
)7 > %3 + 2
12957

The number was 157,

. Write am(l’uzrkdwlsion problem that has a quotient of 3 and a remainder of 28.
2

a

1S )TE—RB 28
?2]? —- xggz + zgé —> 52 184
TSE 184 =I5

28
194 Jvided by $2 is equalfo 3 with & remainder of 22,

Mrs. Silverstein sold 91 cupcakes at a food fair. The cupcakes were sold in boxes of “a baker's dozen”,
which Is 13. She sold all the cupcakes at $15 per box. How much money did she receive?

| unit=%15
139 Tunrds =$15x 7= $10S
AL

n

)
ghe received #105.
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= |n Problem 2, what would you tell Linda in order to help her solve the problem? What lesson does
Linda need to learn? What is another way that Linda could have estimated that would have
eliminated the issue she encountered in the standard algorithm?

= Explain your thought process as you set up and began to solve Problems 3 and 4. What was
challenging or unique about them? (Generating a division problem with the same quotient and
remainder appears on the End-of-Module Assessment. Make time to debrief the students’ thinking
about Problem 4 thoroughly.)

= Talk about the importance of estimation when dividing with two-digit divisors.

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 20 Problem Set

Name Date

1. Divide, then check with multiplication. The first one is done for you.

a. 65+17 d. 84+32
3 R14 Check:
1 76 5 17x3=51
Tl ] 51+14 =65
1 4
b. 49+:21 e. 77+25
c. 78+139 f. 68+17
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

2. When dividing 82 by 43, Linda estimated the quotient to be 2. Examine Linda’s work and explain what
she needs to do next. On the right, show how you would solve the problem.

Linda’s estimation: Linda’s work: Your work:
2 2
4 08 0 4 3 Z é 4 3[8 2
? 7

3. A number divided by 43 has a quotient of 3 with 28 as a remainder. Find the number. Show your work.

4. Write another division problem that has a quotient of 3 and a remainder of 28.

5. Mrs. Silverstein sold 91 cupcakes at a food fair. The cupcakes were sold in boxes of “a baker’s dozen,”
which is 13. She sold all the cupcakes at $15 per box. How much money did she receive?
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Name Date

1. Divide, then check with multiplication.

a. 78+21
b. 89+37
Lesson 20: Divide two- and three-digit dividends by two-digit divisors with
I COMMON single-digit quotients and make connections to a written method. en a e ny 2.F.22
CORE oate: Hrr gag 2

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org ir.:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

Date

Name

1. Divide, then check with multiplication. The first one is done for you.

a. 72+31 d. 67+19

2 R10 Check:

3 1(7 2 31x2=62
- 6 2
1 0 62+10=72
b. 89+21 e. 79+25
c. 94+33 f. 83+21

Lesson 20: Divide two- and three-digit dividends by two-digit divisors with
COMMON ivide two- and three-dig v two-digit di ny
single-digit quotients and make connections to a written method. en a e
CORE 704113 gag
This work is licensed under a

© 2013 Common Core, Inc. Some rights reserved. commancore.org (r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.F.23



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 20 Homework

2. A 189-square-foot rectangular office has a length of 21 feet. What is the width of the office?

3. While preparing for a morning conference, Principal Corsetti is laying out 15 dozen bagels on square
plates. Each plate can hold 14 bagels.

a. How many plates of bagels will Mr. Corsetti have?

b. How many more bagels would be needed to fill the final plate with bagels?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Lesson 21

Objective: Divide two- and three-digit dividends by two-digit divisors with
single-digit quotients and make connections to a written method.

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 Count by Multi-Digit Numbers 5.NBT.6 (5 minutes)
= Divide by Two-Digit Numbers 5.NBT.6 (7 minutes)

Group Count by Multi-Digit Numbers (5 minutes)
Materials: (S) Paper

Note: This drill prepares students for this lesson’s Content Development.

Repeat the process from G5-M2-Lesson 19 for 31 and 16.

Divide by Two-Digit Numbers (7 minutes)

Materials: (S) Personal white boards

Notes: This drill reviews G5—M2-Lesson 20 content.

T: (Write 61 +17.) On your boards, show me _2,
how to estimate the quotient. (o i36= L VA6l
S:  (Write 60 + 20 = 3) j_[ "

Solve the equation. e B3pVIRIGE

S:  (Solve and check as exemplified to the
right.)

Repeat the process using the following possible sequence: 48 + 21,99 + 32, and 74 + 37.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Application Problem (5 minutes)

105 students were divided equally into 15 teams.

a. How many players were on each team?

-
b. If each team had 3 girls, how many boys = P\»Cn on aach Yeam ::):22*:‘)=
°o% 3 Y beys
were there altogether? \5_\\05 33\(‘ * b Q5 X2) A2 =
2 [ )
Note: Although yesterday’s lesson focused only on o 6300 \,:o o
two-digit totals, the friendly divisor of 15 makes this T

problem manageable for students. Students who have difficulty
answering Part (a) may need extra support during the Concept
Development.

Concept Development (33 minutes) NOTES ON

TRUE EQUATIONS:

Materials: (S) Personal white boards
There are easy-to-make errors within

Problem 1: 256 + 47 this lesson.
. . 1. When writing an equation for

T: (Write 256 + 47 on the board.) How can we estimate estimating:

the quotient? Discuss with a partner.

True: 256 +47 > 250 +50=25+5=

S:  (Discuss.) We need a multiple of 50 that is close to 5

256. 250 +50=25+5=5. True: 250 +50=25+5=5
T: Let’s use the estimate to help us solve in the standard False: 256 <47 =250 =50 =25+ 5=5

algorithm. (On the board, write and set up the
standard algorithm below 256 + 47.) Our estimated
quotient is 5. I'll record that. (Record the quotient 5in
the ones place above 256.) What is 5 x47? You may
solve it on your personal board if you like.

False: 256 +47 =250 +50=25+5=5

2. When checking a quotient and
remainder.

True: 47 x5+ 21 =256
False: 47 x5=235+21 =256

S:  235.
T: (Record 235 below 256.) How many are remaining?
S: 21, @
T: (Record 21 in the algorithm.) Do we have enough for another group of 47 or @ o

to distribute 1 more to 47 groups?

S qroups

S: No. & 47

So what does the 21 represent? Whisper to your neighbor.
S: This is what is left of our whole after we made all the groups of 47 we could.

IR SGMMON LDt . ;ﬁ;/ﬁ%&wgi'55&?3555;?5';‘i'iédfo”fﬁiléivﬁé’ o3 witten method. engage ny
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How did our estimate help us solve?

S: It gave us a starting point for our quotient.
- We estimated the quotient to be 5, and our
actual quotient is 5 with a remainder of 21. The
estimate was just right.

T: This time our estimate did not need to be
adjusted. Why do you think that is?

S:  We estimated 47 to be 50 and the whole was
almost a multiple of 50. = Our divisor was
smaller than 50, so we didn’t go over. > Maybe
if it was 54 it wouldn’t have worked so well even
though it rounds to 50, too. = Yeah, 54 would
go over! It would be close to 270 (54 x 5).

T: Work with a partner to check the quotient.

Lesson 21

256 < W1
A, 25050 xX5=23¢S
e Wzt M
— . DB 2354'2,:254
=5 2]

Yes. The estimated
Quohent of 5 is
perfect.

One part is 5 complete groups of 47. The other part is the 21. What's the whole?

S: 256.

Problem 2: 236 + 39

T: (Write 236 + 39 on the board.) Think on your own.
How will you estimate? (Give students time to think.)

Tell me how you’ll estimate.

S: 240+40=6.

T: What basic fact helped you to estimate?

S: 24:6=4.

T: On your personal board, solve this problem with your

partner using the standard algorithm. Partner A will
divide using the standard algorithm, and Partner B will

check the answer.

T: Let’s go over the answer. Analyze why our estimate

was perfect.

S:  39is really close to our estimated divisor, 40. = The total was less than the
rounded whole but by just a little bit. It was close! = 39 is one less than 40, so
6 groups of 39 will be 6 less than 240. The rounded quotient was 4 less than

240, so the difference is 2, our remainder!
T: What is 236 divided by 39?

Lesson 21:
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S:
T:
S:

The quotient is 6 with a remainder of 2.
Check it. How muchis39 x 6 +2?
236.

Problem 3: 369 + 46

T:

AN B

(Write 369 + 46 on the board.) How will you estimate NOTES ON
350+ 50=7. = 400 + 40 = 10. > 360+ 40 = 9. = ol
These are all reasonable estimates. Let’s use A O RS S TG ETC
350250 = (350 < 10) + 5 = 35 + 5 = 7. (Write the ways of recording the general method
. ) ) ) ) for division. Alternate ways of
estimate below the problem.) ) ) .
correcting underestimated quotients
(Record 7 in the ones column in the quotient.) How are included here. While the standard
much is 46 x 7? You may solve on your personal board. method for recording the algorithm is
322. considered the goal in A Story of Units,
. select populations of students may find
Subtr_ac.t this from our whole. How many ones are T e
remaining? more accessible.
47. (Record — 322 and 47 in the algorithm.)
What do you notice about the remainder of 47 ones? Turn and discuss with your partner.
The remainder is larger than the group size, which means | have
enough to make another group. = 47 is greater than the
divisor of 46. We haven’t made enough groups. We only g \
made 7 groups of 46, but we can make 8. = Since 47 is * 7
bigger than 46, it means that the quotient of 7 is not big HU|3 {9 '-[(,5 29 Yo x8= 368
enough. We could try to use the quotient of 8. 322 =399 248+17 344
We have 47 remaining. We agree that’s enough to make |7 ’T‘]—
another group of 46. We can record this several ways. _UL - Y
(Write on board.) -\ |
= Erase, start over, and use 8 as our quotient.
= Subtract one more group of 46, cross out the 7 at the top, and write in an 8.
= Subtract one more group of 46 and record a 1 above the 7 in our vertical algorithm.
To state our final quotient, we will need to remember to add 7 and 1.
(Subtract one more unit of 46.) Now, how many are remaining?
1.
(Record this in the algorithm.) Is that enough for another group of 46?
No.
COMMON Lesson 21: Divide two- and three-digit dividends by two-digit divisors with
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T: How many forty-sixes are in 3697?

S: 8 units of 46 with 1 one remaining. @ ‘

T: Checkit. Remember that we have 8 units of 46. Solve 8 x 46 + 1? (Write @
the expression on the board.) @

. § qroups
S: 369. 4o
Let’s go back and look at our original estimation. If you remember, |

suggested 350 + 50. Turn and talk to your partner about how we ended up with a quotient that was
too small.

S:  Our actual divisor was a lot smaller than the estimate. If the divisor is smaller, you can make more
groups. =2 Also, our actual whole amount was bigger than our estimate. If the whole is larger, we
can make more groups! = So, a smaller group size and larger whole meant our estimate was too
small.

So what can we say about estimating quotients?

S:  Sometimes when we estimate a quotient, we need to be prepared to adjust it if necessary.

Problem 4: 712 +94

T:  (Write 712 + 94 on the board.) Take out
your personal board. Talk with your 71244

partner and estimate the quotient.

S: 700+ 100 or just 7. = 720 + 90, which is

H . _ A~ - 7
just72+9=8. RT20%%0 g7, oy YT xr=6s8
T: Both are reasonable estimates. Let’s use =72 X9 - 752 -658 658+54=T12

the estimate that divides 720 by 90. That =9

gives us an estimated quotient of 8.

(Record this estimate on the board.) Talk

with your partner about this estimate. °
What do you notice?

S:  An estimate of 8 is too much because 8
groups of 90 is already more than 712, 8 x
90 =720. We'll try 7 as our quotient.

What was your estimated quotient when you divided 700 by 10?

S: 7. yivA
So, either estimate helped us get a starting place for our actual division.
Even our imperfect estimate of 8 led us to the correct quotient. Now @
finish the division and check on your white board. When you’re
finished, check it with a neighbor. T arowps
cé‘ au
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What’s the answer for 712 divided by 94?

S:  The quotient is 7 with a reminder of 54 ones.
WYS COMIMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set
Tell me the equations that you’d use to check
your answer. wne__Alex
1. Divide, then check using multiplication. The first one is done for you.
S: 94x7=658and 658 +54=712. > w0 e
P 47 x5=235
. e 235 423-258
Problem Set (10 minutes)
b. 148467
: 2 R4 67 13k
Students should do their personal best to complete the 61)148 Kz o+ 14
L. . 2 —_—s T
Problem Set within the allotted 10 minutes. For some ___% [ECITT:
classes, it may be appropriate to modify the assignment by .
specifying which problems they work on first. Some 8 R7 o5 s
problems do not specify a method for solving. Students Tstsgqji X8 4+ 7
solve these problems using the RDW approach used for 1 s34 591
Application Problems. o 1o ;
“?4;75‘] ;(q; +’TS'?
~1s2 7€ 159
Student Debrief (10 minutes) 7
e B53+74 Réll _."1'- sqz
/53 xg t 41
Lesson Objective: Divide two- and three-digit dividends “sgf $92 453
by two—(.iigit divisor§ with single-digit quotients and make [l cgon & engage™  an
connections to a written method. e e
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience. 5 3¢ 3\—,;
f. 257436 3‘53’5%“ X 7 _757_
Invite students to review their solutions for the Problem ——1—52— 252
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for SR A i M S
misconceptions or misunderstandings that can be . g
addressed in the Debrief. Guide studentsin a s TET ® e
11
conversation to debrief the Problem Set and process the b
. p In order 4o have |\ as a vemaindes, 11 wieans Hat
lesson. You may choose to use any combination of the “he Aivisor has 4o e more than 1. T picked 12.
questions below to lead the discussion. O . . 4. el O
lives 133 miles away, how many gallons of gas will Mrs. Giang need to make the round trip?
*  What pattern did you notice between 1(c) and ‘221\‘3?“;""'\“\"\‘5 s
. . . . . - ons =\
1(d)? Since the quotient was 8 with remainder 7 Mes. Griang neads \(‘}a}sx\\w e
of qas Yo Wake the toud frip.  — o
for both problems, does that mean the two & Tous Bins 5ok e b e cch o 5 homts e b o pench, e
L. . will give any leftover pencils to his teacher.
division expression are equal to each other? sy
Discuss the meaning of the quotient and e e =
. g q Lows’ teacker veceived 1
remainder for both problems. H pencils.
= In Problem 1, did your estimate need adjusting at i i o
times? When? What did you do in order to 4 y ) Rl E-gE
continue dividing? H\T :j“:‘ ?:dl(’;““’“\ s \ore penls
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= Share your thought process as you solved Problem 2. Can anyone share his or her solution? How
many solutions might there be to this problem? Can you create another solution to it? How did
your understanding of the check process help you answer this? Explain how the expression (n x 8) +
11 might be used to solve this problem.

=  What steps did you take as you solved Problem 3? Raise your hand if you doubled the distance
(since 133 miles is just one way) before dividing. Try to find a classmate who solved this problem
differently from you (one who doubled the quotient after dividing, perhaps). Compare your
answers. What did you find?
= [fthe distance is doubled first, a quotient of 19 with no remainder is found (i.e., Mrs. Giang
only needs 19 gallons of gas).
= |f 133 (the one-way distance) is divided first, a quotient of 9 with 7 miles left to drive is found.
Some students may interpret the remainder and conclude that 10 gallons is needed each
way, and double to arrive at a total of 20 gallons. (This amount of fuel would certainly allow
Mrs. Giang to arrive at her destination with extra gas in her tank.) This is good reasoning!
= Students who divide first, but are thinking more deeply may realize that if the quotient (9) is
doubled, then the remainder (7 miles) must also be doubled. This yields 18 gallons of gas and
14 miles left over. This additional left over 14 miles requires 1 more gallon of gas, so Mrs.
Giang needs at least 19 gallons of gas.
= Discuss thoroughly the remainders in Problem 4. It might be fruitful to allow students to make a
prediction about the size of the remainder in Part (b) before computing. Many students may be
surprised that the teacher receives more pencils even when more students are taking pencils.
Discuss how this could be possible.
=  Talk about how estimating makes the process of long division more efficient.

=  The estimated quotient sometimes needs to be adjusted. Talk about why this may happen.

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 21 Problem Set

Name Date

1. Divide, then check using multiplication. The first one is done for you.

a. 258+47 Check:
5 R23
47 x5=235
4 7[2 5 8 *
- 2305 235+23=258
2 3
b. 148 +67
c. 591+73
d. 759+94
e. 653+74
f. 257+36
COMMON Lesson 21: inide twg— and .three—digit dividends byvtwo—digit di.visors with ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Problem Set

2. Generate and solve at least one more division problem with the same quotient and remainder as the one
below. Explain your thought process.

8
5 8|4 7 5
- 4 6 4
1 1
3. Assume that Mrs. Giang’s car travels 14 miles on each gallon of gas. If she
travels to visit her niece who lives 133 miles away, how many gallons of gas

will Mrs. Giang need to make the round trip?

4. Louis brings 79 pencils to school. After he gives each of his 15 classmates an equal number of pencils, he
will give any leftover pencils to his teacher.

a. How many pencils will Louis’ teacher receive?

b. If Louis decides instead to take an equal share of the pencils along with his classmates, will his teacher
receive more pencils or fewer pencils? Show your thinking.
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Name Date

1. Divide, then check using multiplication.

a. 326+53
b. 19238
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Name Date

1. Divide, then check using multiplication. The first one is done for you.

a. 129+21

Check:
6 R3
21x6=126
2 1|1 2 9 8
- 126 126 +3 =129
3
b. 158 +37
c. 261+49
d. 574 +82
e. 464 +58
f. 640+9
COMMON Lesson 21: inide twg— and .three—digit dividends byvtwo—digit di.visors with ny
single-digit quotients and make connections to a written method.
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2. It takes Juwan exactly 35 minutes by car to get to his grandmother’s. The nearest parking area is a 4-
minute walk from her apartment. One week he visited more often. He realized that he spent 5 hours and
12 minutes traveling to her apartment and then back home. How many round trips did he make to visit
his grandmother?

3. How many eighty-fours are in 6727

Lesson 21: Divide two- and three-digit dividends by two-digit divisors with
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Lesson 22

Objective: Divide three- and four-digit dividends by two-digit divisors
resulting in two- and three-digit quotients, reasoning about the
decomposition of successive remainders in each place value.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Divide Decimals 5.NBT.7 (3 minutes)
= Group Count by Multi-Digit Numbers 5.NBT.6 (4 minutes)
= Divide by Two-Digit Numbers 5.NBT.6 (5 minutes)

Divide Decimals (3 minutes)

Materials: (S) Personal white boards

Note: This drill prepares students for G5—M2—-Lesson 24’s Concept Development.

T: (Write 6 hundreds + 2 =.) Say the division sentence in unit form.
S: 6 hundreds + 2 = 3 hundreds.

Repeat process with 6 tens + 2 and 6 ones + 2, and 6 tenths + 2.

T: On your boards, write 6 tenths + 2 in decimal form.

S: (Write0.6+2=0.3))
Repeat the process for 6 hundredths + 2, 8 thousands + 2, 8 ones + 2, 8 tenths + 2, and 8 hundredths + 2.
Group Count by Multi-Digit Numbers (4 minutes)

Materials: (S) Paper

Note: This drill will prepare students for this lesson’s Content Development.

Repeat the process from G5-M2—Lessons 19 and 21 for 17 and 32.

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
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Divide by Two-Digit Numbers (5 minutes)
Materials: (S) Personal white boards

Note: This drill will review G5—-M2-Lesson 21 content.

Repeat the process from G5—-M2-Lesson 21 for the following possible sequence: 208 +~ 37,128 + 57, and
664 + 83.

Application Problem (6 minutes)

21k Yoz

Zenin’s baby sister weighed 132 ounces at birth. How much |
did his sister weigh in pounds and ounces?

192
-12 8
Note: Depending on the class, you may or may not have to \,'
remind students that there are 16 ounces in a pound. Either
way, it can be used as an opportunity to interpret the remainder
(i.e., what does the remainder of 4 represent in this problem?).

Concept Development (32 minutes)

Materials: (S) Personal white boards
The standards specifically require

students to find quotients “using
strategies based on place value”
(5.NBT.6). When dividing, students are
decomposing units just as they have
done when subtracting since Grade 2.
“I don’t have enough tens to subtract,
so I'll change 1 hundred for 10 tens.”

Problem 1: 590 + 17

T: (Write 590 + 17 on the board.) Can we divide 5
hundreds by 17?

S:  Not without regrouping.
Let's work with 59 tens, then. We can divide 59 tens

into 17 groups or groups of 17. Tell me how to
estimate to divide 59 tens by 17.

When dividing, they also change each
larger unit that cannot be divided for

MP.7

S: 60tens =20 =3tens smaller units. “I'll change 8 remaining
. . . tens for 80
Record 3 tens and find the remainder in the enstorenones
tens place. 3 tenstimes 17 is?
S: 51tens.
(Record 51 tens below 59 tens.) Remind me why — —_
we record here. (Point to the algorithm.) @j*jb &3@90) @ah
S: We record the 5 in the hundreds place, and the 1 Godens 2202 3tens 7 r—LLC? 34 518
is in the tens place because we know 51 tens is 80 anes L 20 = M ones _55 | 0 *17 t2
the same as 510. 2o 238 590
- +3 40
How many tens are remaining? -68 ST
S:  8tens. 'z
Can we divide 8 tens by 17?
Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
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w4 dJ0 40 490 49

Not without regrouping.
We need to decompose these 8 tens into 80 ones.

There are no ones in the whole to add in. (Point to the

zero in the ones place of whole.)

Now we have 80 ones divided by 17. Tell me how to

divide 80 by 17?
80 ones + 20 =4 ones.

Record 4 ones in the quotient. What is 17 x 4 ones?

68 ones.

What is 80 — 68? How many ones remain?
12.

Could we make another group of 17?

No!

What is our quotient?

34.

What is 34 units of 17 plus 12 ones?

590.

Problem 2: 887 + 27

T:

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

A4 490 49

Date: 7/4/13

Lesson 22

At this point in the module on division,
some of your students will be ready for
independent practice, while others will
clearly need more scaffolding and
support. If necessary, allow students
who are ready to work on the Problem
Set independently, and work in a small
group with those who need more help

(Write 887 + 27 on the board.) Let’s divide
- 5 . . o o
totne frst it of he cividend) Lo Gende) i) ()
o Jodens £30 = 3eng 32 3z
R0tens and & 1ens 88 tens, > We hmeto | foewimezes T xF1 WY
regroup to have 88 tens. T17 +é40 88T
(Point to the first two digits of the dividend.) How :i—;— g6k
would you estimate 88 tens divided by 27. Show
me on your personal board.
90 tens + 30 = 3 tens.
Record 3 tens in the quotient and find the product of 3 tens and 27.
82 tens.
How many tens are remaining?
6 tens.
Can we divide 6 tens by 27 or must we regroup? Explain.
No, we need to regroup the 6 tens to 60 ones and combine them with the 7 ones in the whole, to
make 67 ones.
Now, we have 67 ones divided by 27. Show me how you'll estimate.
60 ones + 30 = 2 ones.
Record 2 ones in the quotient. What is 2 X 27?
COMMON | % e o tree. it quotients ressoning about the ny
CO RE decomposition of successive remainder in each place value. engage
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S dJ0 40 490 49

54 ones.

How many ones remain?

23 ones

Can we divide 23 ones by 277

No, 23 is the remainder.

How many groups of 27 are in 8877

32 groups.

With how many left over?

23 remaining.

Complete the two-part check to make sure.

Problem 3: 839 +41

T:

-

A I

v

w4 490 49

(Write 839 + 41 on the board.) Solve this problem with a partner. As you finish each step share your
thinking with your partner.
(Work.) s
OK. Let’s share your work. How did you first é&*ﬁr@ @\)
estimate to begin dividing?
. Bodens +240 = 2 tens 20 |
80 tens + 40 = 2 tens. 19 ones 40 = O onee W.é?? vvo 820
2 tens times 41 equals? 9 +82?g +g;i'j;
82 tens. = Iﬁ? &20
How many tens remain?
1 ten.
What did you do next?
Regrouped the 1 ten and made 10 ones and combined them with the 9 ones in the whole to make 19
ones.
What is 19 ones divided by 417?
Zero. It can’t be divided.
What is the quotient, then?
20 remainder 19.
Explain how you knew that the quotient was 20 with a remainder of 19 and not 2 with a remainder
of 19. Turn and talk.
(Share.)
Did you check the answer? Was it correct?
Yes.
COMMON | e tree-digt acotients ressonng about the o

n
CO RE decomposition of successive remainder in each place value. engage y
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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
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Divide three- and four-digit dividends
by two-digit divisors resulting in two- and three-digit
guotients reasoning about the decomposition of
successive remainders in each place value.

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.

= |n Problem 1, was it ever necessary to adjust your
guotient after estimating? If so, what did you do
in order to continue dividing?

= While checking your work today, did anyone
discover an error in his or her division? If so, how
did you fix it? How did you know what to do?

= Explain your thought process as you solved
Problem 1(f). What were you thinking as you
recorded a digit in the ones place of your quotient
and recorded the remainder? Was anyone
tempted to say the answer was 4 with a
remainder of 14?

Lesson 22

Name Char’% Date _ S
1. Divide, then check using muitiplication. The first one is done for you.
a. 580+17 ek
3 4R 34 x17=578
1 ’T‘f v 578+2 =580
=0
6. 8
2
b. 730+32 2 KZ() 32 -101+
32, 6730 %622 + 26
sl * T30
99 t64o 2
c 940+28 —’2%— T 0"{' ]
16 33 94
%, ‘éﬁo x22 1t 16
- 2 40
ow 254 1
d. 553+23 6 2 ]+ -

engage"y 287

o Rl 400
f. 614:15 lgé”‘!‘ X O 1y
=0 N L

-0 —Feo

e

Halle solved 664 + 48 below, and got a quotient of 13 remainder 40. How could she use her work below
to solve 659 + 48 without redoing the work? Explain your thinking.

13
ns/ﬁ ‘H‘iﬁgsq

119
T
4 0 35

i 659 is S less than Hhe original whole of &6H. Tt means
;;ﬁx@mimnjem;io st:F“Egngs‘ “The Quotiert of
659 dwded by 4 Js 13 with &mmﬂnde-’ 3¢,

. 27 students are learning to make balloon animals. There are 172 balloons to be shared equally among
the students.
a. How many balloons are left over after sharing them equally?

27f 172
Llsz
1o
10 ballows wuere [eff over affer sharing them equally.
b. If each student needs 7 balloons, how many more balloons are needed? Explain how you know.
2“[ 189
=172
- |§q T

17 mote. hallogns were needed in order for each shidert Fo have 7 balloons.
21 goups of Tis equal o 189, They already hae 172, 189 172= 11,

l + COMMON
* CORE

033t o s b correre g

Lamen 22 resaiting

engage™ s
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= Talk to your partner about how you set up and solved Problem 2. What was your thinking like? How
could you use your thinking to solve 660 <+ 48 or 661 = 48 or 662 = 48, etc.? What would the total
need to be in order to have a quotient of exactly 13?

=  What did you have to do in order to solve Problem 3(b)? Talk with a neighbor.
=  How did estimation help you to divide 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.

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
CO RE decomposition of successive remainder in each place value. engage 2.F.42
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Name Date

1. Divide, then check using multiplication. The first one is done for you.

a. 580+17
Check:
1 7|5 8 0
_ 5 1 578 +2 =580

7 0

6 8

2
b. 730+32
c. 940 +28
d. 553+23
e. 704 +46
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f. 614+15

2. Halle solved 664 + 48 below. She got a quotient of 13 with a remainder of 40. How could she use her
work below to solve 659 + 48 without redoing the work? Explain your thinking.

3. 27 students are learning to make balloon animals. There are 172 balloons to be shared equally among
the students.
a. How many balloons are left over after sharing them equally?

b. If each student needs 7 balloons, how many more balloons are needed? Explain how you know.

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
CO RE decomposition of successive remainder in each place value. engage
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Name Date

1. Divide, then check using multiplication.

a. 413+19

b. 708 +67

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting

I COMMON in two- and three-digit quotients reasoning about the ny
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Name Date

1. Divide, then check using multiplication. The first one is done for you.

a. 487 +21
Check:
2 3 R4
2 14 8 7 21 x23 =483
- 4 2
6 7 483 +4 =487
6 3
4
b. 485+15
c. 700+21
d. 399+31
e. 820+42
Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
CO RE decomposition of successive remainder in each place value. engage 2.F.46
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f. 908 +56

2. When dividing 2,458 by 51, a student finds a quotient of 48 with a remainder of 11. Check the student’s
work, and use the check to find the error in their solution.

3. A baker was going to arrange 432 desserts into rows of 28. The baker divides 432 by 28 and gets a
quotient of 15 with remainder 12. Explain what the quotient and remainder represent.

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
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Lesson 23

Lesson 23

Objective: Divide three- and four-digit dividends by two-digit divisors
resulting in two- and three-digit quotients, reasoning about the
decomposition of successive remainders in each place value.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Divide Decimals 5.NBT.7 (3 minutes)
= Rename Tenths and Hundredths 5.NBT.2 (4 minutes)
= Divide by Two-Digit Numbers 5.NBT.6 (5 minutes)

Divide Decimals (3 minutes)

Materials: (S) Personal white boards
Note: This drill will prepare students for Content Development
in G5—M2-Lesson 24.

Repeat the process from G5-M2—-Lesson 22 for the following
possible sequence: 6 tens + 3, 6 tenths + 3, 6 hundredths + 3,
9 thousands + 3, 9 hundreds + 3, 9 hundredths + 3, and

9 tenths + 3.

Rename Tenths and Hundredths (4 minutes)

Materials: (S) Personal white boards

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

Today’s lesson makes the transition
from three-digit dividends to four-digit
dividends. It will be important to
assess yesterday’s Exit Ticket to
determine if students are ready for this
new complexity. It’s not important
that students master the skill yet, but if
the majority of the students are not yet
showing an understanding of division
concepts, the use of estimation, or
displaying sound number sense, then
consider doing an extra day of three-
digit dividend work.

Note: This drill will prepare students for estimating decimal quotients in G5—M2-Lesson 25.

T: I'll say a number, and you state it as a decimal. 1 tenth.

S: 0.1,
Lesson 23: Divide three- and four-digit dividends by two-digit divisors resulting
I COMMON in two- and three-digit quotients reasoning about the ny
CO RE decomposition of successive remainders in each place value. engage
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Repeat the process for 2 tenths, 3 tenths, 8 tenths, and 9 tenths.

T: (Write 10 tenths =.) Write the number.
S: (Write 1.)

Repeat the process for 11 tenths, 19 tenths, 20 tenths, 30 tenths, 80 tenths, 90 tenths, 100 tenths, and 200
tenths.

Repeat the process for 1 hundredth, 2 hundredths, 3 hundredths, 8 hundredths, 9 hundredths, 10
hundredths, 20 hundredths, 30 hundredths, 90 hundredths, 100 hundredths, 200 hundredths, 900
hundredths, 1,000 hundredths, and 2,000 hundredths.

Divide by Two-Digit Numbers (5 minutes)
Materials: (S) Personal white boards

Note: This drill will review G5—-M2-Lesson 22 content.

Repeat the process from G5—-M2—-Lessons 21 and 22 for the following possible sequence: 650 + 16, 740 + 32,
and 890 + 27.

Application Problem (5 minutes)

-
The rectangular room measures 224 square feet. One side of — - lqﬁflqh Qex)+(14 XZ)‘
the room is 14 feet long. What is the perimeter of the room? 14 {224 # l - ER
Note: This Application Problem builds on the previous day’s _:: o & pcnm"m
lesson involving three-digit totals divided by two-digit divisors. ~o

It also provides a review of area and is a two-step problem.

Concept Development (33 minutes)

Materials: (S) Personal white boards

Problem 1: 6,247 + 29
T: Can we divide 6 thousands by 29?

S:  Not without changing them to 60 hundreds.
T: Ok, then work with 62 hundreds, which we can divide into 29 groups or groups of 29.
T: Divide 62 hundreds by 29. Show me how to estimate 62 hundreds divided by 29.
S: 60 hundreds + 30 = 2 hundreds.
T: Record 2 in the hundreds place of the quotient.
T: What is 2 hundreds x 29? Solve on your whiteboard.
I} SQMMON O two- and hree.digit quotionts reasonng about the ny
CO RE decomposition of successive remainders in each place value. engage
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estimatres

60 hundredt ~ 20 = 2 hundeeds 215 215
29) L1471 X 24
2o tens t3e = | ten _ 58 i
3 <30 =5 enes g 14325
1re e -24 4360
Rnis 420
157 235 + lz= 62471
145
l2.

S:  (Solve.) 58 hundreds.

Pay attention to place value as you carefully record this.

T: (Record in algorithm.) How many hundreds are

remaining?
S: 4 hundreds.

Decompose (regroup) those 4 hundreds into 40 tens

plus the 4 tens in the whole. How many tens is that?

S: 44 tens.

-

estimate 44 + 29.

While estimating, it is fair to assume
that not all students in every class will

Now we must divide 44 tens by 29. Show me how you agree to round the dividend and divisor

in the same way. For example, in
Problem 1, some students may want to

S5: 30tens+30=1ten. estimate 6,300 = 30 = 210, while
T: Whatis1tenx29? others may see 6,000 + 25 = 240, and
S: 29 tens. the majority will probably want to
. . 5 estimate 6,000 + 30. The intent here is
T: 44 tens—29tensis a remainder of: not to rob students of their number
S: 15tens. sense, or pigeonhole them into
T: Can we divide again or must we decompose? Explain. estimating one way, but rather to
. cultivate their sense of how numbers
S: We negd to decompose 15 tens into 150 ones, plus’the relate to one another and be able to
7 ones in our whole, to make 157 ones. > We can’t defend why they rounded how they
divide again because the remainder is less than the did. In the end, however, in order to
divisor. complete the problem as a group, the
T: Now we have 157 ones divided by 29. Show me how teacher must decide which
you estimate 157 + 29. approximation to use for the example
being done on the board.
S: 150+ 30=5.
T: Whatis5x29?
S: 145,
T: How many are remaining?
S: 12,
T: What does that mean? Turn and talk.

Lesson 23:
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CORE
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S:  When we divide 6,247 into twenty-nines we can make exactly 215 units of 29, with 12 left over. 2>
Or you could think of it as sharing 6,247 into 29 groups, there are 215 in each group with 12 left

over.
T: Let’s check. 215 x 29 = what? (Wait for students to solve.)
S:  6,245.
T: 6,245+ 12?
S: 6,257.

Problem 2: 4,289 + 52

T: (Write 4,289 + 52 on the board.) Let’s all complete this problem together. I'll work on the board;
you work on your personal boards.

S:  (Work.) e .
. S
T: First, can we divide 4 thousands ‘&“jﬁﬁj q checl?\.‘

. ootens 5= SHens 2 g2 yogk
: No, we have to decompose. I000nes  cp = 7 Szmggq\ ves 1e
ongs +
T: Yes. How many hundreds do we -416 T6 Y —‘_1"2—8‘7—-
have? 29 -r—#—’fOo
S: 42 hundreds. =loy 4244
T: Can we divide 42 hundreds by 5
52?
S:  No. We have to decompose again.
T: Ok. How many tens do we have?
S: 428 tens.
T: Good. Now, we can divide 428 tens by 52. Show me how to estimate for 428 tens divided by 29.
S: 400 tens + 50 = 8 tens.
T: Record 8 in the tens place of the quotient.
T: Whatis 8 tens x 527?
S: 416 tens.
T: Pay attention to place value as you carefully record this.
T: (Record in algorithm.) How many tens are remaining?
S: 12 tens.
T: Decompose (regroup) those 12 tens into 120 ones plus the 9 ones in the whole. How many ones is
that?
S: 129 ones.
T: Now we divide 129 ones by 52? Show me how to estimate 129 = 52.
S: 100 ones + 50 = 2 ones.
T: Whatis 2 x52?
S: 104 ones.
I} SQMMON O two- and hree.digit quotionts reasonng about the ny
CORE decomposition of successive remainders in each place value. enga_ge 2.F.51
Date: 7/4/13

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (cc) 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 23

“w 4«2 A

S:

129 ones — 104 ones gives a remainder of?
25 ones.
Are we finished or do we continue to decompose and divide? Explain.

We are finished. 25 is our remainder, and we don’t need to continue to decompose to the tenths
place.

Did you check your answer? Was it correct?
Yes.

Problem 3: 6,649 + 63

T:

w4 490 49

Je d0 40 490 49 A

(Write 6,649 + 63 on the board.) —~——

Solve this problem with a partner. @wfﬂrg) @

As you finish each step share your 4ok : o5

thinking with your partner. undeeds = 60 = | hundred £3/7¢ ] 108 4615
. . 3000(}95‘_.60:5 ones % 63 + 31"’

(Work while teacher circulates and -63 BRANA

i EY [S 4619
assists where necessary.) i 3 g- +63§OO

G you st estmate 1o begih kg 661
dividing?

60 hundreds + 60 = 1 hundred.
1 hundred times 63 equals?
63 hundreds.

How many hundreds remain?
3 hundreds.

What did you do next?

Regrouped the 3 hundreds and made 30 tens and combined them with the 4 tens in the whole to
make 34 tens.

Can we divide 34 tens by 63?
No. We have to decompose.

-315
34

Yes. Record 0 in the tens place of the quotient. Now we decompose; what’s 340 ones plus 9 ones?
349 ones.

How did you estimate 349 divided by 63?

300 + 60 =5.

What’s 5 x 63?

315.

What's the remainder?

34,

Did you check the answer? Was it correct?
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Problem 4: 3,164 - 45

4

T: (Write 3,164 + 45 on the board.) Solve this rm— -
problem independently. Do all three steps, vame Ao e
estimate, solve, and check, independently. But b e gk pysy b S
after you finish each step, check your answer aagfg;“ﬂ_m i;ll% %:%,» 51?%‘ 8%
with a partner before moving on. B 'ﬁg"; T zoB 14_71_?% B
A 298 T ne
Follow the questioning sequence from above. Allow
students to discuss the recording of 0 ones thoroughly.
Problem Set (10 minutes) 34 ﬁgii' =2 %r:v,ﬁgi’f’“"‘ A5 B
. I Rt
Students should do their personal best to complete the Jop His 7 & 2
Problem Set within the allotted 10 minutes. For some =
classes, it may be appropriate to modify the assignment by el
specifying which problems they work on first. Some s ne A Y o e
problems do not specify a method for solving. Students TH ey e ML B2 TSk
solve these problems using the RDW approach used for Ly s Rl
Application Problems. v

WG

B e e S s ey

VS COMMON CORE MATHEMBTICS CURE CULUM Lesson 23 4.5

Student Debrief (10 minutes)

2. M Riey bakec 1 642 chocolate cookies. be sokd thern in boxes of 36 cookics eath. How miach mancy

i he co lact it be sold them all at$H per box> q_T & ]
T = +B6 =

i 4Tre= 5820 576

Lesson Objective: Divide three- and four-digit dividends eusiis g

. . . . . . . . T o ¥ 2182
by two-digit divisors resulting in two- and three-digit " T w2
quotients reasoning about the decomposition of
successive remainders in each place value. Mo Riley colenfed #376.

3. 092 Tlowers are ara1ged Intn 26 vases, with the same number of fiowers in each vase, How numy

The Student Debrief is intended to invite reflection and Mo wavt b b 13T 130 ush asec?

. . . ler)cg{* 120
active processing of the total lesson experience. HELS 4P 8
% +sz00_
Invite students to review their solutions for the Problem e stee
Set. They should check work by comparing answers with a SyHeC Flowers weald be needed 40 4 130 vases,
partner before going over answers as a class. Look for & T cepants vt vk o150 g an e, A sk e mokecpar st s
. . . . thae the tank only has 1234 galions of water |8t If the #lephant AHnks the same amount of water each
misconceptions or misunderstandings that can be e eyt g ok e W e[ i
addressed in the Debrief. Guide students in a conversation vt [eliinse ] 5% B T
] : 2o . o35
to debrief the Problem Set and process the lesson. You - 1o oo L

may choose to use any combination of the questions

below to lead the discussion. The ok will last 577 davys,

[t i 258
Lesson 23: Divide three- and four-digit dividends by two-digit divisors resulting
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=  What pattern did you notice between 1(e) and 1(f)? Since the quotient was 70 with a remainder of
14 for both problems, does that mean these division expressions are equal? Discuss the meaning of
the remainder for both problems. Does the remainder of 14 represent the same thing? Does the
quotient of 70 represent the same thing? Are the 70 units in 1(e) equal to 70 units in 1(f)?

=  When dividing did your estimate need adjusting at times? When? What did you do in order to
continue dividing?

=  Compare your quotients in Problem 1. What did you notice in Problem 1 (a, b, and c)? Will a four-
digit total divided by a two-digit divisor always result in a three-digit quotient? How does the
relationship between the divisor and the whole impact the number of digits in the quotient? Can
you create a problem that will result in a two-digit quotient? A three-digit quotient?

=  Discuss student approaches to finding the number of days the full tank will last in Problem 4.
Various interpretations of the remainders will engender different answers between 56 and 57 days.

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 23: Divide three- and four-digit dividends by two-digit divisors resulting
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Name

Date

1. Divide, then check using multiplication.

a. 4,859+23

c. 7,242+34

e. 9,152 +29

Lesson 23:
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b. 4,368 +52

d. 3,164 +45

f. 4,424+63
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Problem Set

2. Mr. Riley baked 1,692 chocolate cookies. He sold them in boxes of 36 cookies each. How much money
did he collect if he sold them all at $8 per box?

3. 1,092 flowers are arranged into 26 vases, with the same number of flowers in each vase. How many
flowers would be needed to fill 130 such vases?

4. The elephant’s water tank holds 2,560 gallons of water. After two weeks, the zookeeper measures and
finds that the tank only has 1,934 gallons of water left. If the elephant drinks the same amount of water
each day, how many days will a full tank of water last?
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Name Date

1. Divide, then check using multiplication.

a. 8,283 +19

b. 1,056+ 37

Lesson 23: Divide three- and four-digit dividends by two-digit divisors resulting
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Name Date

1. Divide, then check using multiplication.

a. 9,962 +41 b. 1,495+ 45
c. 6,691+28 d. 2,625+32
e. 2,409+19 f. 5,821+62
Lesson 23: Divide three- and four-digit dividends by two-digit divisors resulting
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2. A political gathering in South America held 788 people. Each of South America’s 14 countries were
equally represented. The remaining people were guests from the United States. How many guests were
from the United States?

3. A chocolate company is packaging 32 ounces of caramels into reusable, plastic cups. When a shipping
box is filled with these caramel packages, it weighs 49 pounds 8 ounces.

a. How many caramel filled cups are in the box?

b. Use your remainder to find the weight of each plastic cup.

Lesson 23: Divide three- and four-digit dividends by two-digit divisors resulting
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4 Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic G

Partial Quotients and Multi-Digit
Decimal Division

5.NBT.7
Focus Standard: 5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method
and explain the reasoning used.
Instructional Days: 4
Coherence -Links from: G5-M1 Place Value and Decimal Fractions

-Links to: G6—-M2 Arithmetic Operations Including Dividing by a Fraction

Topic G uses the knowledge students have accumulated about whole number division with double-digit
divisors and extends it to division of decimals by double-digit divisors (5.NBT.7). Parallels between sharing or
grouping whole number units, and sharing or grouping decimal units are the emphasis of Topic G. Students
quickly surmise that the concepts of division remain the same regardless of the size of the units being shared
or grouped. Placement of the decimal point in quotients is based on students’ reasoning about when wholes
are being shared or grouped, and when the part being shared or grouped transitions into fractional parts.
Students reason about remainders in a deeper way than in previous grades. Students consider cases in which
remainders expressed as whole numbers appear to be equivalent; however, equivalence is disproven when
such remainders are decomposed as decimal units and shared or grouped.

I COMMON Topic G: Partial Quotients and Multi-Digit Decimal Division
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic G m

A Teaching Sequence Towards Mastery of Partial Quotients and Multi-Digit Decimal Division

Objective 1: Divide decimal dividends by multiples of 10, reasoning about the placement of the decimal
point and making connections to a written method.
(Lesson 24)

Objective 2: Use basic facts to approximate decimal quotients with two-digit divisors, reasoning about
the placement of the decimal point.
(Lesson 25)

Objective 3: Divide decimal dividends by two-digit divisors, estimating quotients, reasoning about the
placement of the decimal point, and making connections to a written method.
(Lessons 26-27)

I COMMON Topic G: Partial Quotients and Multi-Digit Decimal Division
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24

Lesson 24

Objective: Divide decimal dividends by multiples of 10, reasoning about
the placement of the decimal point and making connections to a written
method.

Suggested Lesson Structure

B 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)

= Rename Tenths and Hundredths 5.NBT.2 (4 minutes)
= Divide Decimals 5.NBT.7 (3 minutes)
= Divide by Two-Digit Numbers 5.NBT.6 (5 minutes)

Rename Tenths and Hundredths (4 minutes)

Materials: (S) Personal white boards

Note: This drill prepares students for estimating decimal quotients in G5—M2—Lesson 25.

Repeat the process from G5-M2—-Lesson 23 using the following possible sequence: 9 tenths, 10 tenths, 20
tenths, 90 tenths, 95 tenths, 100 tenths, 200 tenths, 600 tenths, 650 tenths, 657 tenths, 832 tenths, 9
hundredths, 10 hundredths, 20 hundredths, 90 hundredths, 95 hundredths, 100 hundredths, 200 hundredths,
900 hundredths, 950 hundredths, 1,000 hundredths, 2,000 hundredths; 5,000 hundredths, 5,800 hundredths,
5,830 hundredths, 5,834 hundredths, and 2,834 hundredths.

Divide Decimals (3 minutes)
Materials: (S) Personal white boards

Note: This drill prepares students for Content Development in G5—M2—Lesson 24.

Repeat the process from G5—-M2—-Lessons 22 and 23 using the following possible sequence: 15 ones + 5, 15
tenths + 5, 15 hundredths + 5, 12 tens + 3, 12 tenths + 3, 24 hundreds + 6, and 24 hundredths + 6.

Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
I COMMON placement of the decimal point and making connections to a written ny
CORE engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24

Divide by Two-Digit Numbers (5 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—-M2—-Lesson 23 content.

Repeat the process from G5-M2-Lessons 21-23 using the following possible sequence: 5,349 + 21, 6,816 +
32,and 4,378 + 51.

Application Problem (7 minutes)

A long-time runner compiled her training distances in the chart below. Fill in the missing values.
Runner’s Log

Total Number

of Miles Run _ Number of Days Miles Run Each Day
420 12
NOTES ON
14.5 5 MULTIPLE MEANS OF
ENGAGEMENT:
38.0 10 .
It may be challenging for some
17 16.5 students to articulate their ideas

without a moment to prepare. One
strategy that can help struggling
students is to ask them to restate what
they hear the teacher or another

1—0'*&'\ # oe Miles

Miles  Doys Rwn

Y20 E{ (2 student say. For example, the teacher
4.5 5 might say, “When I've finished
3%.0 10 explaining this problem, I'm going to

17 b. : ’ ask you to restate my explanation in
1-5 P28 0= 38 | v Y exp

your own words.”

Note: This Application Problem serves as a quick review of multi-digit multiplication and division with double-
digit divisors. Students must determine which operation is needed, and the review of whole number division
can serve as an anticipatory set for today’s continuation into decimal divisors.

Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
I COMMON placement of the decimal point and making connections to a written ny
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Concept Development (31 minutes)

Materials: (S) Place value mats from hundreds to thousandths, personal white boards

Problems 1-3
54 +10 shlo= sk
@O
5.4+ 10 0 <o
—‘__>
0.54+10 8
T: (Write 54 + 10 on the board.) Let’s solve this ®

problem using place value disks. Draw 5 tens
disks and 4 ones disks on your personal board.

0@
D@
D@

0]
@

Student and teacher draw 5 tens disks and 4 ones disks as shown to the right.

Lesson 24

LS4 lo= 05U
O
O IRIND T
o o6
Q )
©) @

T: Say this in unit form.
S:  5tens4 ones. 0.5% <10 = 0.054
T: Whatis 1 ten divided by 10? ©)Ed @
S: 1lone. @ . : (
T: If 1 ten divided by 10 is 1 one, what is 5 tens divided by 10? (0.6 —lo, @1
S: 5ones. ol @
T: Il show that division with my number disks. You do the same. @
(Draw an arrow showing <+ 10 and 5 ones disks.)
T: What s 1 one divided by 10? S 100 = 0.5H
S:  1tenth. @
T: If 1 one divided by 10 is 1 tenth, what is 4 ones divided by 10? 0 % _*\__.'2%
S: 4 tenths. %
T: Show that division with number disks. @
T: (Point to the original problem.) Read the equation with the
solution. S lop = 0.084
S: 54-+10=54. (DeEw D
T: (Write 5.4 + 10 on the board.) Compare this problem to 54 @@ X @
divided by 10. Turn and talk. O *‘—QQ‘"?@
S:  The whole is less than the first one, but we are still dividing @ o‘loo
by 10. = 5.4 is 1 tenth as large as 54. - The quotient @
from our first problem is now the whole. = The first
whole is 10 times as large, so its quotient should also be 10
times larger than the quotient of 5.4 + 10.
I} SQMMON O acement of the decimal paint and making comnections o3 witen ny
CORE method. engage
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Lesson 24

T: Imagine what this number would look like on a TS TS

place value chart. When we divide, what will
happen to the digits and why?

gy % 5 T8 osa AC Loy

S:  They will move to the right one place value 5 I . i
because they are being divided into smaller units. ~— ‘/751 | & +—
T: What pattern do you notice in the placement of - | | s i .
the decimal? Turn and talk. - . ™ e | 5 | 4
S:  (Share.) — :
Follow a similar sequence for this problem and the
others in this set of problems. Use Module 1
knowledge of the place value chart to support division NOTES ON
with the disks. Please refer to the graphics for MULTIPLE MEANS OF
ENGAGEMENT:

examples of student work.

Problems 4-8
54 +90
54+90

0.54 +90

54 +900

5.4 +900

T: (Write 54 + 90 on the board.) How is this problem different
than the others we’ve solved? Turn and talk.

Many students may benefit if teachers
think out loud as they solve a problem.
This strategy is often referred to as self
talk, wherein a teacher doesn’t ask any
questions as the problem is solved.
Instead, the teacher talks through each
step, verbalizing why each decision is
made, as if talking out loud to him or
herself.

This strategy is beneficial for students

who do not have enough background
knowledge or vocabulary to answer

S: I know 54 divided by 9 equals 6. > We're still dividing ClrEsts
with tens, but there are 9 tens rather than 1 ten.

T: Ourdivisor this time is 90. Can you decompose 90 with
10 as a factor?

S: Yes, 10 x 9 = 90. sk q9g
I'll rewrite the problem to reflect our thinking. (Write 54 + 90 = 54 + ® 00/ =54310%9

10 +9.) Turn and tell your neighbor the quotient of 54 divided by
10. If necessary, you may use your place value disks or mat or
visualize what happens when dividing by 10.

T: What is 54 divided by 10?

S: 5.4,

T: Are we finished?

S:  No, we still need to divide by 9.
Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
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T: Say the division equation that we now have to solve. o

S:  Five and four tenths divided by 9. ° :gi;;_'_ogq

T: Read this equation naming 5.4 as tenths. =0.006

S: 54 tenths divided by 9.

T: Solve it on your white boards. si4>900

T: Say the original division equation with the quotient. 0¥ =6u= 004
S: 54 divided by 90 equals 6 tenths. =och > 9 -
T:  When we factored our divisor as 10 x 9, we first divided by 10 then = 0.0b

divided by 9. Would our quotient be affected if we divided by 9 and

then by 10? Why or why not? Turn and talk. —
S:  No. It wouldn’t matter because we are still dividing by 90 either

way. 2 9x 10and 10 x 9 are both equal to 90. 54 + (10 x 9) = 54

(9 x 10). Our divisor wasn’t changed so the quotient wouldn’t 000

change. = (54 +10) + 9= (54 +9) + 10.

=S4 (009
=0.054 %4

Repeat this sequence with the other problems in the set. Please refer to =0.006

the graphics for student work.

Problem Set (10 minutes)

Students should do their personal best to complete the wame ____Havens o

Problem Set within the allotted 10 minutes. For some Dt Show o o €1 e Fand o S st The st i v b cneer v
classes, it may be appropriate to modify the assignment by P P
specifying which problems they work on first. Some _
problems do not specify a method for solving. Students R aracns QAR Lk o= 0.0
solve these problems using the RDW approach used for

Application Problems. e w21 D N L A LW REL
. . B o3kize 1T b n;a::c-(n.aﬂ-‘.-@%luﬂ.’[—::e:o“-lo
Student Debrief (10 minutes)
i pasin- D0 ) Ban=su k_ﬂ-QS%q\"?lh:ﬁ-OSl-w’DUE

Lesson Objective: Divide decimal dividends by multiples et e Sradnsty

of 10, reasoning about the placement of the decimal point ' nsgius PB4 T Y Tiees 11 Trer 611
. . . ] 1.1
and making connections to a written method. sl sfgﬁ%
ch LY
The Student Debrief is intended to invite reflection and e E\é

active processing of the total lesson experience.

[

n g

engage“y 163

10 i e v s s
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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.

Describe the pattern that you noticed in our
lesson and Problem Set when a smaller number is
divided by a greater number.

In Problem 1(l), by which factor of 90 did you
divide first? Find someone who divided the same
way you did. Now, find someone who did it
differently. Compare your approach and your
quotients.

Discuss 1 (g) and 1(h). Ask, “The divisors and
wholes are different in these problems, yet the
guotients are the same. How is this possible?”

Set students a challenge to generate another pair
of problems like 1(g) and 1(h).

Exit Ticket (3 minutes)

Lesson 24

N

Use place value reasoning and the first quotient 1o compute the second quotient. Explain your thought
process.

v fesramel +50 1o the same as 5 +thea + 0. Se f

5050083 you divide fa Rt answer by e you
qex e second one.
b, 051+3=017

0s1+30=_0O.01 ©.51 = 30= CQ-SI+3)+IO= o S1o= o617

. 29.4 +70=0.42

Same answer beeause Hie whole wnd
204:7-_0M2  whe A\ viser ase
et one.

BEHA02034 Y, d'\ﬁ'r‘t& ace the Same but 12.6TY=R
T U A

6 as laxgz. as the

a

. 20 palar bears live at the 200, In four weeks, they eal 9,732.8 pounds of food altogether. Assuming each
bear is fed the same amount of food, how much food is used to feed one bear for a week? Round your

answero jhe nearest pound. q):_.:i%%;- 24332+ 20 = (W32 VTR S

25;\;}133,‘1 - 12166 T10=
o -l 12066
S 2 lbs of foud |
e o About 122, lbs = s
2 L Fed do | bear for one week.

4. The total weight of 30 bags of flour and 4 Fags of sugar is 42.6 kg. If each bag of sugar weighs 0.75 kg,
what is the weight of each bag of flour?

M =TI

(3L+3)H0=132 710 =132

Llauwr su.itw 4.6 Eag‘n baj n{
05 ;213 “Plour Iue,’s"ls
X 5 9.6 2 K
e kg s 1:32 Kg.

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 24 Problem Set

Name Date

1. Divide. Show the division in the right hand column in two steps. The first two have been done for you.

a. 1.2+6=0.2 b. 1.2+60=(1.2+6)+10=0.2+10=0.02

c. 24+4= d. 24+40=

e. 147+7= f. 147+70=

g 34+2= h. 0.34+20=

i. 045+9= j- 0.45+90=

k. 3.45+3= l. 34.5+300=

I} SQMMON T acement o the decmal pint and making comnections o witten ny
CORE method. eng'a_ge 2.G.9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Problem Set

2. Use place value reasoning and the first quotient to compute the second quotient. Explain your thought
process.
a. 46.5+5=93

46.5+50=

b. 051+3=0.17

0.51+30=

c. 294 +70=0.42

294+7=

d. 13.6+40=0.34

13.6+4=

3. 20 polar bears live at the zoo. In four weeks, they eat 9,732.8 pounds of food altogether. Assuming each
bear is fed the same amount of food, how much food is used to feed one bear for a week? Round your
answer to the nearest pound.

4. The total weight of 30 bags of flour and 4 bags of sugar is 42.6 kg. If each bag of sugar weighs 0.75 kg,
what is the weight of each bag of flour?

Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
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Name Date
1. Divide.
a. 273+3 b. 2.73+30 c. 273 +300
2. 1f7.29 +9=0.81, then the quotient of 7.29 + 90 is . Use place value reasoning to

explain the placement of the decimal point.
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Name

Date

1. Divide. Show the division in the right column in two steps. The first two have been done for you.

a. 1.8+6=03 g. 08+4=

b. 1.8+60=(1.8+6)+10=0.3+10=0.03 h. 80+400=

c. 24=+8= i. 056+7=

d. 24:80= j. 0.56+70=

e. 146+2= k. 9.45+9=

f. 146+20= . 9.45+900=

I} SQMMON T acement o the decmal pint and making comnections o witten ny
CORE engage
Date: 7/4/13
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Homework

2. Use place value reasoning and the first quotient to compute the second quotient. Use place value to
explain how you placed the decimal point.
a. 65.6+80=0.82

65.6+8=

b. 2.5+50=0.65

25+5=

c. 19.2+40=0.48

19.2+4=

d. 39.6+6=6.6

39.6+60=

3. Chris rode his bike along the same route every day for 60 days. He logged that he had gone exactly 127.8
miles.
a. How many miles did he bike each day? Show your work to explain how you know.

b. How many miles did he bike over the course of two weeks?

4. 2.1 liters of coffee were equally distributed to 30 cups. How many milliliters of coffee were in each cup?

Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
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Lesson 25

Objective: Use basic facts to approximate decimal quotients with two-digit
divisors, reasoning about the placement of the decimal point.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (7 minutes)
Concept Development  (31minutes)

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

Fluency Practice (12 minutes)

= Rename Tenths and Hundredths 5.NBT.2 (4 minutes)
= Divide Decimals by 10 5.NBT.7 (4 minutes)
= Divide Decimals by Multiples of 10 5.NBT.7 (4 minutes)

Rename Tenths and Hundredths (4 minutes)

Materials: (S) Personal white boards

Note: This drill prepares students for estimating decimal quotients during the Concept Development.

Repeat the process from G5—-M2—Lessons 23 and 24 for the following possible sequence: 10 tenths, 90
tenths, 94 tenths, 100 tenths, 700 tenths, 783 tenths, 372 tenths, 9 hundredths, 10 hundredths, 90
hundredths, 98 hundredths, 100 hundredths, 900 hundredths, 980 hundredths, 1,000 hundredths, 7,000
hundredths, 7,400 hundredths, 7,418 hundredths, and 4,835 hundredths.

Divide Decimals by 10 (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—M2-Lesson 24 content.
T: (Project 3,800 on a place value chart. To the side, write 3,800 + 10.) Say the division sentence.
S: 3,800+ 10 =380.

T: (Cross out each digit and draw arrows one place value to the right. Write 380 in the place value
chart.) When dividing by 10, digits shift how many places to the right?

Lesson 25: Use basic facts to approximate decimal quotients with two-digit
I COMMON
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S:  One.

T: (Project 380 on a place value chart. To the side, write 380 + 10.) On your boards, write the division
sentence and answer.

S:  (Write 380+ 10=138.)
Repeat the process for 38 + 10; 3.8 + 10; 270 + 10; 2.7 + 10; 4,900 + 10; 49 + 10; and 0.49 + 10.

Divide Decimals by Multiples of 10 (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—-M2—-Lesson 24 content.

T: (Write 1.2 + 4 =.) Solve the division equation expressing the whole in tenths.

S: 12 tenths + 4 = 3 tenths.

T: (Write 1.2 +4=0.3. To the right, write 1.2 + 40 =.) On your boards, write 12 tenths + 40 as a three-
step division sentence, taking out the ten.

S:  (Write (1.2 +10)+4=0.12 +4=0.03.)

Repeat the process for 2.4 +2,2.4+20,8+2,8+20,0.35+5, and 0.35 + 50.

Application Problem (7 minutes)

Ms. Heinz spent 12 dollars on 30 bus tokens for the field trip. What was the cost of 12 tokens?

Note: This Application Problem is based on 9 oz = Foyo x 1=

L 2,00 =
G5—-M2-Lesson 24, where students divided o0.qe x (1o )62):
decimals by 10 and multiples of 10. This also Yoo X 2=
asks students to multiply decimals to find % Cp

U Q.00 - 12 ke

the answer, which is a review of the first half H.oco o= >
of Module 2. Fo40 per foken

12.00 = (3x10)=
Q’J_.OO 7"‘5) o=

Concept Development (31 minutes)

Materials: (S) Personal white boards

Problems 1-2
39.1+17
3.91+17

T: In Module 1, we rounded our decimal factors to
estimate the product. We will estimate quotients
now by rounding the whole and divisor. (Write 39.1
+ 19 on the board.) i
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T: Just as we did before, round the divisor first. What is
17 rounded to the nearest ten?

S:  20.
Let’s record our estimation. (Under the original NOTES ON
problem, write =+ 20 on the board.) We need to MULTIPLE MEANS OF
round our whole, 39.1, to a number that can easily be ACTION AND
divided by 20. Turn and share your ideas with your EXPRESSION:
partner. Allow students to express the rounded
What could we round 39.1 to? whole number dividends in unit form,

as these representations may help
student to see the division of a smaller
number by a larger number more

S:  lcanround 39.1 to 40. = | can use mental math to
divide 4 tens by 2 tens.

T: (Fill in the blank to get = 40 + 20.) Show me how to easily. For example, students who
find the estimated quotient of 39.1 + 17. struggle to see 4 as a number that can
S: 40+20=4+2=2. be divided by 20 may have more

success if it is written as 40 tenths.
S039.1+17=2.

T: (Write 3.91 + 17 on the board.) Think about the size of
this related quotient based on the estimation we just
made. Turn and talk.

S:  The whole has the same digits, but it is 1 tenth the size of the first one. = | think the quotient will
also be 1 tenth the size of the first one. = The quotient will probably be around 2 tenths because
that is 1 tenth as large as 2.

T: Let’s estimate the quotient. Since our divisor is the same, let’s use the same estimate of 20. Can
you think of a multiple of 2 that would be close to 3.917?

S: 4.
(Writed4 +20 = .) Show me how to find the estimated quotient. Talk to your partner
about your thinking.

S: 4+20=4+10+2=0.4+2=0.2. 2 4onesdivided by 10 is 4 tenths and 4 tenths divided by 2 is 2
tenths. > 4+2=2and2+10=0.2.
Show me the equation to find the estimated quotient.

S: 4+20=0.2.
| noticed that you all factored 20 into 2 x 10, but some of you divided by 2 first and others divided by
10 first. How did this affect your quotient?

S: It didn’t affect it because 2 x 10 and 10 x 2 are both 20. As long as our divisor is still 20, the order
doesn’t matter.
Why is estimating useful?

S: It helps give us a starting place when we need to find the actual quotient, just like with whole
numbers. = I’'m unsure of the value of 2.42 + 12, but an estimate can help me think about the value

of the quotient when a smaller number is divided by a larger number. 24 tenths divided by 12 is
easy, 2 tenths.
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Problem 2:
63.6+73
~6.36+73

T: 63.6 pounds of rice were put into 73 bags. About
how many pounds of rice were in each bag? (Write
on board.) 63.6 +73 = . Thinking about
this story problem, will the number of pounds in each
bag be more than 1 pound or less than 1 pound?
How do you know?

S: It should be less than 1 pound because there are 73
bags and only 63 pounds. There’s not enough to put
1 pound in each bag. = Less than 1 pound. To put 1
pound in each bag, you’d need 73 pounds and we
don’t have that much.

T: Let’s estimate this quotient and test that thinking.
Turn and talk.
S:  We can estimate the divisor as 70 because | can see a 63 in the whole and that is a multiple of 7. 2>
| will round 73 to 70 and think of a close multiple of 7. 63 is close to 63.6.
T: What is the estimation expression in standard
form?
S: 63+70. 2 63.0+70.
S NOTES ON
: Show your division in two steps on your board. OTES O
) ) N ) MULTIPLE MEANS OF
S: 83—13()_—0693 and 6.3+7=0.9. 63+7=9and ACTION AND
— T EXPRESSION:
Repeat this sequence with 6.36 + 73. Have students reason In this lesson, students will be using
about how large the quotient would be and how it relates to the easily identifiable multiples to find an
first quotient. estimated quotient. Remind students
about the relationship between
Problem 3: multiplication and division (the inverse
h hink of th
11.72 = 42 proper.ty) ssnlt.ey can think of the
following division sentence as a
T: (Write 11.72 + 42 on the board.) Read the division multiplication equation:
sentence in word form.
S: 11 and 72 hundredths divided by 42. ICY2A0=__ o dvs_ =i,
T: Estimate the divisor. Turn and talk.
S: 42 isclose to 40.
T:  Whisper to your partner a multiple of 4 that is close to 11.72. Then find the estimated quotient.
T: Show me how to find the estimated quotient?
: i [ i i i -digi 2.G.17
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25

S: 1200 hundredths + 40. = 12 +40. >
12.00 + 40. T2 T

T: (Writeonboard.) 11.72+42 =12 +

3 R 1100 hundredthe = Yo 127 40= 12 % 1o L4
40. What’s your estimate? & 385 Bwedieadbon 19 = L4y
S: 30 hundredths. - 0.30. - 3 tenths. 5 Sl 3 B
~>03. z 6.3 12,240 = 12,2 4 210
Explain how you found your answer. . ks
S:  (Record student thinking on board.) | = 0.3
divided 1,200 by 10 to get 120. Then | tor 7}_*45;? W
divided 120 by 4 and got 30. becanse We.
T:  When you are working on your d@(::’:ﬁd by
problem set, | want you to remember Z 120 renths > 1o T4
to estimate using easily identifiable = 1% tenbhs t &
multiples. = 3 tenthg
= 0.3

Problem Set (10 minutes)

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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Problem Set 3

Student Debrief (10 minutes) o Clistoker -

1. Estimate the quotients.

Lesson Objective: Use basic facts to approximate decimal

quotients with two-digit divisors reasoning about the » advrn 390 hwdedits T80 = U parctredhs = 0.04
placement of the decimal point. b e 360760 G
The Student Debrief is intended to invite reflection and o raseaie 6430 “(br3)10 = 25005 0.2,

active processing of the total lesson experience.
¢ 8s2:31>  J07-30 =3

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 b s Foozdo = 20
lesson. You may choose to use any combination of the o merma 901402
questions below to lead the discussion.

e 2797428~ 99 28 =

~

Estimate the quotient in (a). Use your estimated quotient to estimate (b) and (c).

s a6s3e g 240 =[50 8105 24007 0.2,

Lesson25:
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= Before students begin the Problem Set, have

them predict and sort the tasks in Problem 1 into S — Lesson 25 Problem Set
those with quotients more than 1 and those with

quotients less than 1. Have them justify their 3 Ebuare e th same route o sndrom schaoaach . e 26 shoo day, o ke el dstace
thinking as they sort. . Esdrate how many sk n o

. 3% +30 = (3902/0) %3 =3973= /3
= Have students compare estimates for 1(c) and

1(e) and defend their choices. Ftusct bres abeut 13 miks adey

b, If Edward continues his routine of biking 1o school, about how days altogether will it take him 1o
reach a total distance of 500 miles?

= Could your answer to 1(c) help you find the

560+ 13
answer to 1(d) without having to make another MA505 15730 1y nte alort 90 days
estimate? #4812 e 4D 4o veack 500 miles

b

Xavier goes to the store with $40. He spends $38.60 on 13 bags of popcorn.

=  How is Problem 4 like Problem 1(e)? (Divisors R P—
can be left and dividends estimated for both.) BTSN 39400039
Are there other problems where this method of
estimating the quotient makes sense?

tre bag cests about %390

b. Does he have enough monay for ancther bag? Use your estimate ta explain your answer.
. N . No, avier enly has 14D 1l apd the popoorn
Exit Ticket (3 minutes) cssts oy more Hhan ! Br ko,

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 OSSO | T e

divisor
oate: w213

. . engageny 168
presented in the lesson today and plan more effectively s st s (R P55 st

for future lessons. You may read the questions aloud to
the students.

COMMON Lesson 25: Use basic facts to approximate decimal quotients with two-digit 2.G.19
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Problem Set

Name Date

1. Estimate the quotients.

a. 3.24+82 =

b. 361.2+61~

c. 715+31=

d. 85.2+31=

e. 2797+28 =

2. Estimate the quotientin (a). Use your estimated quotient to estimate (b) and (c).

a. 7.16+36=
b. 716+36 =
c. 716+36=
: basic facts to approximate decimal quotients with two-digit 2.G.20
COMMON tesson 23 ;Jii/?sors reasonin i i ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Problem Set

3. Edward bikes the same route to and from school each day. After 28 school days, he bikes a total distance
of 389.2 miles.

a. Estimate how many miles he bikes in one day.

b. If Edward continues his routine of biking to school, about how days altogether will it take him to
reach a total distance of 500 miles?

4. Xavier goes to the store with $40. He spends $38.60 on 13 bags of popcorn.

a. About how much does a bag of popcorn cost?

b. Does he have enough money for another bag? Use your estimate to explain your answer.

Lesson 25: Use basic facts to approximate decimal quotients with two-digit
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Exit Ticket m

Name Date

1. Estimate the quotients.

a. 164+22=

b. 123.8+62=

c. 6.15+31=
Lesson 25: Use basic facts to approximate decimal quotients with two-digit 2.G.22
I COMMON divisors reasoning about the placement of the decimal point. en e ny
CORE Date: 7/4/13 ga-g

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org ir.:c BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Homework

Name Date

1. Estimate the quotients.

a. 3.53+51=
b. 242+42%
c. 9.13+23=
d. 79.2+39=%
e. 719+58=

2. Estimate the quotientin (a). Use your estimated quotient to estimate (b) and (c).

a. 9.13+42 =
b. 913:+42 =
c. 913+42=
: basic facts to approximate decimal quotients with two-digit 2.G.23
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Homework

3. Mrs. Huynh bought a bag of 3 dozen toy animals as party favors for her son’s birthday party for $28.97.
Estimate the price of each toy animal.

4. Carter drank 15.75 gallons of water in 4 weeks. He drank the same amount of water each day.

a. Estimate how many gallons he drank in one day.

b. Estimate how many gallons he drank in one week.

c. About how many days altogether will it take him to drink 20 gallons?

Lesson 25: Use basic facts to approximate decimal quotients with two-digit 2.G.24
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Lesson 26

Lesson 26

Objective: Divide decimal dividends by two-digit divisors, estimating
guotients, reasoning about the placement of the decimal point, and making

connections to a written method.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

Concept Development (31 minutes)
I Application Problem (7 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Rename Tenths and Hundredths 5.NBT.2 (4 minutes)
= Divide Decimals by Multiples of 10 5.NBT.7 (4 minutes)
= Estimate the Quotient 5.NBT.7 (4 minutes)

Rename Tenths and Hundredths (4 minutes)

Materials: (S) Personal white boards

Note: This drill prepares students for estimating decimal quotients
during the Concept Development.

Repeat the process from G5—-M2—Lessons 23—25 using the
following possible sequence: 10 tenths, 90 tenths, 93 tenths,
100 tenths, 800 tenths, 483 tenths, 9 hundredths, 10
hundredths, 90 hundredths, 97 hundredths, 100 hundredths,
900 hundredths, 970 hundredths, 1,000 hundredths, 8,000
hundredths, 8,417 hundredths, and 5,946 hundredths.

Divide Decimals by Multiples of 10 (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—M2—Lesson 24 content.

COMMON Lesson 26: Divide decimal dividends by two-digit divisors, estimating quotients,
I reasoning about the placement of the decimal point, and making
CORE connections to a written method.

Date: 7/4/13

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

Because unit form can be used, the
only moment the decimal point is
necessary is when representing the
quotient. This allows students to use
their work with whole number division
to support them as they transition into
decimal division.

Drills such as Rename Tenths and
Hundredths support the smooth
movement between unit form and
standard form.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

Repeat the process from G5—-M2-Lesson 25 using the following possible sequence: 1.2 +3,1.2+30,9.6 + 3,
9.6 +30,8+4,8+40,0.45+5, and 0.45 + 50.

Estimate the Quotient (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—M2—Lesson 25 content.

S:

Jv A0 490 A

(Write 15.4 + 32 =.) Say the division sentence in unit form.

154 tenths + 32.

Say the divisor rounded to the nearest ten.

30.

Name the multiple of 30 that’s closest to 154.

150.

On your boards, write a division equation to find the estimated quotient.
(Write 150 tenths + 30 = 5 tenths = 0.5.)

Repeat process using the following possible sequence: 2.53 + 43 and 29.8 + 31.

Concept Development (31 minutes)

Problems 1-2

904 + 32
456 + 16

In preparation for this set, teachers should have the
algorithm for both problems completed beforehand,

though solved only to the point of the solution being 28 1. 2% 2. 1.%
. . -——"
with a remainder of 8 ones. »qo "{—~ | L) ysi
T: (Write 1: 904 =32 and 2: 456 + 16 on the 32') L 37
board.) Partner A work on Problem 1, and ey 134
Partner B work Problem 2. Estimate, solve, and 264
check, but share your work with your partner 1; b 128
after each step. (Allow time for students to ————e 4
solve.) g
T: Say the quotient and remainder for Problem 1.
S: 28 remainder 8.
(Write an equal sign next to Problem 1, and record the quotient with remainder.) Say the quotient
and remainder for Problem 2.
S: 28 remainder 8.
: ivide decimal dividends by two-digit divisors, estimating quotients,
COMMON | == el v - ny
g about the placement of the decimal point, and making
I CO RE connections to a written method. engage
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Lesson 26

(Write an equal sign next to Problem 2, and record the quotient with remainder.) What do you
notice about these quotients and remainders?
They are the same. = The quotient is the same and the remainder is the same.
Since the quotients and remainders are the same, does
that necessarily mean the two division expressions are B
equivalent? 1Is 904 + 32 = 456 + 16 a true equation? @@
Turn and talk.
If the answer is the same, the expression must be Qodone: 32]3 2825
equal too. = Yes, the answer is the same. Like OTens 30=34ens 04.00
2+2=4,and3+1=4,502+2=3+1. 2 I'mnot 240 arec -
really sure. Since the divisor is different, I’'m ones < 30= 8 onec 264
wondering if the remainder means something -256
different. 60 fenths +30= 24enthe 8o
(Show students the completed algorithms.) Let’s go 155l . .__64___
back to Problem 1. We stopped dividing when we had SOnudEIths 30 =S hudedlfs 16 ©
8 ones. Can we decompose 8 ones into a smaller unit _:Lé_'?__
that would allow us to continue to divide? o
8 ones is equal to 80 tenths!
Thi§ is true. Is there a digit in the tenths place of 904? @ %olwh‘m)
(Point to the empty area next to the ones place.) z
No, there are no tenths. )_ZQJL
True, but | can name 904 as 9040 tenths. Let’s put a hodens<20=24ens 16 _2*256-0
decimal point next to the 4 ones and a zero in the =T 138
tenths place. (Place the decimal and zero in the P10 ones < 20 = [ones ~128
S 5 ‘
dividend.) Can you see the 9040 tenths now- Bodenthg =20 = 4 Herthe g0
Yes. -4
Did | change the value of 904? ])g
No. —_B—
(Point to the zero in the dividend, then write 80 tenths
in the algorithm.) So now we will rename our 8 ones
as 80 tenths. Is this enough to divide by 32 or must we
regroup again?
It's enough. We can divide.
Tell me how you estimate 80 tenths =+ 32.
60 tenths + 30 = 2 tenths. = 80 tenths + 40.
Watch where we record 2 tenths in the quotient. Why was it necessary to include the decimal in the
quotient?
These are tenths. Without the decimal, we won’t know the value of the 2. = If you leave out the
decimal, it looks like the 2 means 2 ones instead of 2 tenths.
What is 2 tenths times 327?
: ivide decimal dividends by two-digit divisors, estimating quotients,
COMMON | == el v - ny
g about the placement of the decimal point, and making
CO RE connections to a written method. engage
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Lesson 26

MULTIPLE MEANS OF
REPRESENTATION:

Allow students to use their own
estimates in their quotient. In the
given example, the initial under-
estimate of 4 hundredths meant
recording one more group above the
first estimate. The goal is developing
the strategic thinking to make the
successive approximations in the

Please see G5—M2—-Lesson 21 for
alternate methods of recording the

64 tenths.
80 tenths — 64 tenths equals?
16 tenths.
Can we make another group of 32 or must we
decompose?
We need to decompose 16 tenths into 160 NOTES ON
hundredths.
What digit is in the hundredths place of 904?
There is no digit there.
(Write 0 in the hundredths place.) Does this zero
change the amount in our whole?
No.
Now we can divide 160 hundredths by 32. Tell me how
you'll estimate 160 hundredths + 32.
150 hundredths = 30 = 5 hundredths. = 160 +40=4 division process and the steps
hundredths. necessary to adjust those
Good estimates. | estimated using 150 + 30, so I'm approximations when needed.
going to record a 5 in the hundredths place. What is 5
hundredths times 32?
160 hundredths. extra group.
How many hundredths remain?
Zero hundredths.
So, what is the quotient?
28.25.
Let’s use the same process to divide in Problem 2. As in Problem 1, we stopped dividing with 8 ones
remaining. What can we do to continue to divide?
We can decompose the remaining 8 ones into 80 tenths just like before.
Yes! We record a zero in the tenths place of the whole. What is 80 tenths divided by 16? Tell me
how you'll estimate.
80 tenths + 20 = 4 tenths. = 16 is close to the midpoint so it could be 5.
I'll record a 4 in the tenths place of the quotient. What is 4 tenths x 16?
64 tenths.
80 tenths — 64 tenths equals?
16 tenths.
Can we make another group of 16 or must we decompose to make smaller units?
We have enough tenths to make another group of 16. > We can make one more group, so we don’t
need to decompose yet.
What is one tenth more than the 4 we have?
COMMON | e i s
CO RE connections to a written method.
Date: 7/4/13
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S:  5tenths.

T: Let’s adjust our quotient. Cross out the 4 in the tenths place of the quotient and write a 5. Whatis 1
tenth x 167

S: 16 tenths.

T: How many tenths remain?

S:  Zero tenths.

T: What is the quotient?

S: 28.5.

T: Talk to your neighbor about what you notice about the quotients of Problems 1 and 2 now.

S:  They aren’t equal. 28.5 is more than 28.25. - Since the quotients are different, the division
expressions are not equal to each other. = It’s like two different fractions. 8 sixteenths is greater
than 8 thirty-secondths.

T: The remainder is 5 tenths in one problem and 25 hundredths in the other.

T: We can write: 904 + 32 # 456 + 16.

Problem 3
834.6 + 26

T: (Write 834.6 + 26.) I'll work on the board. You work ~
on your personal board. Can we divide 8 hundreds by eshnates @E
267 32|

S:  No, we have to decompose 8 hundreds as tens. Q0ens+30=3ns zgjm

T: How many tens do we have? -78

S:  83tens. 60 ones 30 = 2ones sS4

T: Tell me how you'll estimate 83 tens + 26. 26 erths =26 = | denth “ié?‘“

S: 90tens+30=3tens. -26

T: Record 3 in the tens place of the quotient. What is 0
3 tens + 267

S: 78 tens.

T: How many tens remain?

S: 5.tt=j'ns. | . @ 391

T: Divide or decompose into smaller units? X 26

S:  Decompose 5 tens into 50 ones. W

T: Plus the 4 ones in the whole, is how many ones? o420

S: 54 ones. W

T: Tell me you how you’ll estimate 54 ones + 26.

S: 60ones+30=2ones.

T: (Record 2 ones in the quotient.) What is 2 ones x 26?

S: 52 ones.

10 oMM | % et e o i ny
CO RE connections to a written method. engage
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How many ones remain?

2 ones.

Can we divide again or must we decompose?

We need to decompose 2 ones to 20 tenths.

Plus the 6 tenths in our whole, makes how many tenths?
26 tenths.

What is 26 tenths + 267

One tenth.

How will | show one tenth in the quotient? Turn and talk.
Put a decimal point next to the 2 in the ones place then put the 1 in the tenths place.
Yes! What is 1 tenth + 26?

26 tenths.

How many tenths remain?

Zero tenths.

What is our quotient?

32.1.

How many tenths is that?

321 tenths.

Work with a partner to check with multiplication.

What is 321 tenths times 26?

834.6. @
Problem 4 .24
30 anes < H0 =l one 39)48.36
48.36 + 39 -39
< 4po=24nthe 93
T: (Write 48.36 + 39 on the board.) Before dividing, let’s Fodenths 40 - 78
reason about what our quotient might be. Show me 140 hundmadths < %0 = Hhudeedths 158
how you’ll estimate 48.36 + 39. _“'_’5%
S: 40ones+40=1oone.
Is 1 a reasonable estimate? It looks like our whole has
four digits. How could the quotient be only 1? Turn
and talk.
S:  Yes, thereis only 1 group of 39 in 48. = Yes, because @
it’s basically 48 + 39 and that will be like 1 group of 39
ically group I.Z‘+
and a little bit more, but not enough for 2 groups of 39. 30
T: Work with a partner to solve. As you finish each step —)(77——
of the division process, share your thinking with a 1t b
partner. Check your final answer with multiplication. 3120
ol
T: Say the complete division sentence with the quotient. 48,3 6

Lesson 26:
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S: 48.36+39=1.24.

T: Is the actual quotient reasonable considering the estimating you did previously?

S:  Yes, our estimated quotient was 1.

T: Did you check your work?

Problem 5
8.61+41

T: (Write 8.61 + 41 on the board.) Before dividing, let’s
reason about what our quotient might be. Will our @
guotient be more than 1 or less than 1? How do you 2
know? . ;—Ll—

S: Lessthan one. There are only 8 ones, and that is not Boterths < 4= 2-erthe }H_ ?26 '
ot ebs tham e, We cats dide 8 by L withouy — “H ket = Thudeth ]
regrouping. Our first digit will be tenths and that’s less —_—
than 1. 0
Since there will be no ones in our quotient, what will we record in the ones place?

S:  Azero.

Keep that in mind as you work independently to solve. Continue to reason as you work through the
division process. Share your work with a neighbor after each digit you record in the quotient.

S:  (Solve while teacher circulates and supports where necessary.)

T: Say the complete division sentence with the quotient.

S: 8.61+41=0.21.

T: Check your work.

T: Let’s talk for a moment about the placement of our decimal in the quotient. Does the placement of
the decimal in the quotient make sense? Why or why not?

S: It does make sense. It couldn’t be put between the 2 and the 1 because we said our answer had to
be less than 1 when we started. = It couldn’t be after the 1 because that would be way too big and
wouldn’t make sense at all. No way could you have 21 groups of 41 made from 8 ones. = If the
divisor was 4, the quotient would be around 2, but it’s 10 times larger than that so we’d need to
divide again by 10 which makes 2 tenths. Our quotient is very reasonable, and the decimal could
only go where we put it. > When we check, we can also see if our decimal was placed correctly. If
it’s not, the product in our check won’t be the same as our whole.
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Application Problem (7 minutes)

Lesson 26

Find the whole number quotient and remainder of the following two expressions:

201 +12 729 + 45

Use >, <, or = to complete this sentence: 201 + 12
729 + 45, and justify your answer using decimal
quotients.

‘6L RS9 i._,lL.BS
\21 2o 45 ) 729

=12 5
Note: This question provides another opportunity for 21 271
students to explore the idea that whole number with -2 'y
remainder quotients, with the same digits, are not 9 q

necessarily equivalent. Finding decimal quotients is one
way to get a more precise comparison.

Problem Set (10 minutes)

01 +12 ) 729+ 45

w2 lzcloo '-lS) 729.6

Students should do their personal best to complete the ‘:‘ ‘;?,q
Problem Set within the allotted 10 minutes. For some =72 - 270
classes, it may be appropriate to modify the assignment 90 90
by specifying which problems they work on first. Some - '32 S - 40
@]

problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Divide decimal dividends by two-digit
divisors, estimating quotients, reasoning about the
placement of the decimal point, and making

U¥S LOMBIGN CGRE BIATHLMAEILS CURKICULUM Lesson 26 Problem Set M’#

name _LaUPEA Date

1. 156+24 and 132+ 15keth Fave aquatient o€ and aremainder of 12

. Are he dVision Sprestiont equivalent 10 £3zh GT1AT Use Your kiowledge of decimal dwisionte
Jastify yaar answer, 5 , HrLr are not equa|
24{Tocé R Mo heyy &
pE HE L5 # b8
Pl -'fze
. Construca your own division problem with a two-digi cheiser thet has  quotient of § and 2 remainder

b s savalenttohe oblems nleh ol
Y= =
i

=

connections to a written method. w7 i
The Student Debrief is intended to invite reflection and . ssen \3;5?\% f‘fg% o mg{iﬁ 3?‘-.%(:
active processing of the total lesson experience. _g‘@r ;%?% ‘_légu; L
Invite students to review their solutions for the Problem v i‘t bonsen szg'fiﬁ" oar
Set. They should check work by comparing answers ul—%{ e Siif e
with a partner before going over answers as a class. ‘ ng"‘% i s nis gragl ny
Look for misconceptions or misunderstandings that can ‘_U-%zi %ﬂu ‘f’%‘g js_,fi
be addressed in the Debrief. Guide students in a P - o e, R
conversation to debrief the Problem Set and process 13@23‘ vt 5'15_};%_ N
the lesson. You may choose to use any combination of ! E:& TS i%iqc;

; .

the questions below to lead the discussion.

=  Explain how you could prove the equivalence of
two division expressions with the same whole

-
0osgwe |~

© DA rontre I e sk e
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number quotients and remainders.

Turn to a partner and compare your work and
your thinking for Problem 1(b). Take the
necessary time here for students to compare
approaches. Possibly, give the students the
following challenge: Is it possible to create a
pair of division problems whose quotient and
whole number remainder look equal and
actually are equal when decimal division is
used?

Explain how you check to see if your quotient’s
decimal point is placed reasonably.

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

How does your knowledge of multiplication
facts help you with finding a reasonable
estimate?

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 26

Y5 COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set &' .

ks

The weight of 72 identical marbles is 183.6 grams. What is the weight of each marble? Explain how you
know the decimal point.of your quotient is placed reasonably.

- .55 Each marble weighs 255 arame.
JZ-I!T?’"’M'(5 This mokes smseabews'- 18365712
S 5 pbout 180760 wHIch is 3,
i7)
2

& .
Cameron wants to measure the Jength of his classroom using his foot as a length unit. His teacher tells
him the length of the classroom Is 23 meters. Cameron steps acrass the classraom hes! to toe and finds
that it takes him 92 steps. How long is Cameron’s foat in meters?
2!

=

az 42"’0 Coamoron's, Teet is 6.25m \bns.

5. Abluerope is three times as long as a red rope. A green rope is 5 times as long as the blue rope. If
the total length of the three topes is 508.25 meters, what is the length of the blue rope?

blue EIILE?. The e roi:'t
red ) 508,2.5 is @0.25m borg.
r el ]
e (T T T T
&5 265
Cunits= 508.15 wizess s
futte 26775 8] BO.25
Duris= -~ N
A
-433_ _
£
e oy g o,
COMMON i ny
| I o we e . engage 2611
Ot e e st et e (205 - Bty NN
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

Name Date

1. 156 +24 and 102 + 15 both have a quotient of 6 and a remainder of 12.

a. Are the division expressions equivalent to each other? Use your knowledge of decimal division to
justify your answer.

b. Construct your own division problem with a two-digit divisor that has a quotient of 6 and a remainder
of 12 but is not equivalent to the problems in 1(a).

2. Divide, then check your work with multiplication.

a. 36.14+13 e. 249.6+52
b. 62.79+23 f. 24.96+52
c. 1221+11 g. 300.9+59
d. 6.89+13 h. 30.09+ 59
IR GO | ™ EEREEEIEERINIIIT ongageny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

3. The weight of 72 identical marbles is 183.6 grams. What is the weight of each marble? Explain how you

know the decimal point of your quotient is placed reasonably.

4. Cameron wants to measure the length of his classroom using his foot as a length unit. His teacher tells
him the length of the classroom is 23 meters. Cameron steps across the classroom heel to toe and finds

that it takes him 92 steps. How long is Cameron’s foot in meters?

5. A blue rope is three times as long as a red rope. A green rope is 5 times as long as the blue rope. If the
total length of the three ropes is 508.25 meters, what is the length of the blue rope?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Exit Ticket

Name Date
1. Estimate. Then, divide using the standard algorithm and check.
a. 45.15+21 b. 14.95+ 65

2. We learned today that division expressions that have the same quotient and remainders are not

necessarily equal to each other. Explain how this is possible.

Lesson 26: Divide decimal dividends by two-digit divisors, estimating quotients,
COMMON : : : : n
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Name Date

1. Create two whole number division problems that have a quotient of 9 and a remainder of 5. Justify which
is greater using decimal division.

2. Divide, then check your work with multiplication.

a. 759+22 c. 77.14+38
b. 97.28+19 d. 12.18+29
3. Divide.
a. 5,224 +43 b. 1,908 + 36
Lesson 26: Divide decimal dividends by two-digit divisors, estimating quotients,
I COMMON reasoning about the placement of the decimal point, and making ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Homework

4. Use the quotients in Problem 3 to write the quotients for the following. Explain how you decided where
to place the decimal in the quotient.

a. 5224+43 = 52.24+43 =

b. 190.8+36= 19.08 + 36 =

5. The height of Burj Dubai, the tallest building in the world (2013), has a total of 162 stories. If the building
is 828 meters tall, about how many meters tall is each story?

6. Elaine has a desktop that is 4.5 feet by 5.5 feet, and she is going to cover it with patches of wallpaper that
each measure 18 inches wide and 24 inches long.

How many patches will Elaine need to cover the entire desktop? Justify your answer.

Divide decimal dividends by two-digit divisors, estimating quotients,
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Lesson 27

Objective: Divide decimal dividends by two-digit divisors, estimating
guotients, reasoning about the placement of the decimal point, and making
connections to a written method.

Suggested Lesson Structure

B 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)

= Divide Decimals by Multiples of 10 5.NBT.7 (3 minutes)
= Unit Conversions 5.MD.1 (4 minutes)
= Divide Decimals by Two-Digit Numbers 5.NBT.7 (5 minutes)

Divide Decimals by Multiples of 10 (3 minutes)
Materials: (S) Personal white boards

Note: This drill reviews G5—M2—Lesson 24 content.

Repeat the process from G5—M2—Lesson 25 using the following possible sequence: 1.2 +6,1.2 +60, 8.4+ 4,
8.4+40,6+3,6+60,0.32+4, and 0.32 + 40.

Unit Conversions (4 minutes)

Materials: (S) Personal white boards
Note: This drill reviews unit conversions and prepares students for problem solving in G5—M2-Lessons 28
and 29.

T: (Write 1liter=___ mL.) How many milliliters are in 1 liter?
S: 1,000 milliliters.

Repeat the process for 1 ft=__in,1kg=__g,and1llb=__ oz

Lesson 27: Divide decimal dividends by two-digit divisors, estimating quotients,
I COMMON reasoning about the placement of the decimal point, and making ny
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T: (Write 0.732 liters=___mL.) On your boards, write an equation to solve, and then show how many
milliliters are in 0.732 liters.

S:  (Write 0.732 x 1,000 = 732 and 0.732 liters = 732 mL.)
Repeat the process using the following possible sequence: 0.037 liters=__ mL, 0.537 kg=__ g, and
0.04kg=__g.

Divide Decimals by Two-Digit Numbers (5 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—M2—Lesson 26 content.

T: (Write 83.03 + 23.) On your boards, write a division equation to estimate the quotient.
S: (Write 80+20=4.)
T: Use the algorithm to solve.

Repeat process using the following possible sequence: 6.76 + 13, 12.43 + 11, and 65.94 + 21.

Application Problem (5 minutes)
561

Michael has 567 pennies, Jorge has 464, and Jaime has Yel u_ :ﬁlz bl |'->""""“‘s = M °€°“°\°|h"|
661. If the pennies are shared equally by the 3 boys and .i'._"il_ 252 JoM7
33 of their classmates, how much money will each 692 ~28%

classmate receive? Express your final answer in dollars. ©

Note: This problem invites different ways of working with the quantities, either as decimals or whole
numbers, at different stages of the problem. Students might place the decimal point at the very end of their
work or as they add from the beginning. Have them share their approach and express their dollar amounts as
decimal units, too.

Concept Development (33 minutes)

Problem 1

In a 77 kilometer relay race, each of 22 team members runs an equal distance. How many kilometers does
each team member run?

77 +22 @@ @@
T: Write a division equation to solve for the number of 3.5
kilometers run by each team member. b0ones<20=30nes  22J 1T1.0
S: (Work.) 77 +22.
(Using the standard algorithm, write 77 + 22 on the
board.) Let’s solve together. Tell me how you'll

100 tenths + 20 = Serths Io
)10

estimate Each team member will run 3.5 Km during the race.
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S: 60ones+20=3ones.
T: What is 3 ones times 227?
S: 66 ones. NOTES ON
) . MULTIPLE MEANS OF
T: How many ones remain?
s 11 ACTION AND
SooLLones EXPRESSION:
. H ?
T: Decompose 11 ones. How many tenths is that? I T
S: 110 tenths. encouraged to interpret remainders
T: Tell your neighbor how you’ll show the zero tenths in and decimal portions of quotients.
the whole. Challenge students with the following
questions:

S: I'll write a decimal point and a zero in the tenths place

next to the 7 ones in 77. = How many kilometers would need to

be added to the race for each runner

T: Now divide 110 tenths by 22. Tell me how you'll to run a 4 kilometer distance? A 4.5
estimate. kilometer? A5 kilometer?
S: 100 tenths + 20 =5 tenths. = Change the context of the problem
T: Whatis 5 tenths x 227? so that the interpretation of the
remainder must change.
S: 110 tenths. €
‘o = 77 students need to board buses.

T:  How many tenths remain’ The buses have 22 seats. How
S:  Zero tenths. many buses are needed?
T:  What is our quotient? = 22 students will share 77
S: 35 t-shirts. How many students

’ o . . could receive more than 1 shirt?
T: So how many kilometers will each team member run

during the race?

Each team member will run 3 and 5 tenths kilometers.

Is your answer reasonable? What is 5 tenths kilometer as meters?
500 meters!

What fraction of a kilometer is 500 meters?

A I 4

Half! = So each runner ran 3 and a half kilometers. = 3.5 kilometers is the same as 3 kilometers
and 500 meters or 3 and a half kilometers.

Problem 2

A vial contains 14.7 mL of serum that is then split equally

—
into 21 tiny containers. How much serum is in each new @w

container?
14.7 + 21 0.
T IModenths 20 = THenths 2] ) 4. 7
T:  Work with a partner to write a division equation - 147
that matches this story problem. 0
S:  (Work.) 14.7 +21. OTm| of Serum i in each small Gotainer,
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S 449

2w A

S:

(Using the standard algorithm, write 14.7 =~ 21 on the board.)
Before dividing, let’s reason about what our quotient might
be. Will there be more than 1 mL in each container or less
than 1 mL? Justify your thinking.

It will have to be less than 1 mL because there are more
containers than mL of serum. = To have 1 mLin each
container, there would have to be 21 mL of serum. We only
have about 15.

Great reasoning. Now tell me how you will estimate

14.7 + 21 numerically.

140 tenths + 20 = 7 tenths.

Work with a partner to solve.

What is the quotient?

0.7.

Is our actual quotient reasonable? Does the placement of
the decimal make sense?

Yes, it’s the exact same as the estimated quotient. = We
said we should have less than 1 mL, and we did. If the
decimal was behind the 7 it wouldn’t make sense because
that would be 7 mL in each container. = It couldn’t have
been 7 hundredths. If the divisor had been 2, then the
answer would be 7. We had 21, which is about 10 times as
large, so we had to divide by 10 which is 7 tenths not 7
hundredths.

Did you check your work?
Yes.
Answer the question using a complete sentence.

Zero and 7 tenths milliliters of serum is in each tiny container.

Lesson 27

NOTES ON

MULTIPLE MEANS OF
ACTION AND
EXPRESSION:

Many lessons, including this one,
require students to understand and
use precise vocabulary. You can help
students gain familiarity with new
words by displaying them on posters.
There are several ways to make
posters more effective:

= Be judicious when deciding how
many posters to display. If there are
too many, students tend not to see
them.

= Place the posters in odd places, such
as on the floor in the doorway or in
the washroom. This may capture
attention.

= Try to use pictures or graphics
instead of wordy definitions.

= When a student is struggling for a
precise word, point to a poster. This
shows students that posters can be
support materials.

The same context may be repeated for the following: 22.47 + 21. This problem requires the recording of a
zero in the quotient.

Problem 3 Cestratesy CSdition)
The surface area of a rectangular piece of construction paper is \% 225
140.25 square inches. If the paper’s length is 17 inches, what is the e & ,ILJ‘LQO' 2
width? =
-7
140.25 + 17 40 Herths % 20 = 2 Yerrths 42
-34
T: What equation would you use to solve this problem? Sohundadths < 20 = Hhudrad ths 6885
S:  (Work.) 140.25 +17. )7
- O
The other side of +he Paper was 8.25 inches long-
Lesson 27: Divide decimal dividends by two-digit divisors, estimating quotients,
I COMMON reasoning about the placement of the decimal point, and making ny
CO RE connections to a written method. engage
Date: 7/4/13

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a

(r.:c) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.G.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 Lesson 27

T: (Using the standard algorithm, write 140.25 +~ 17 on the
board.) Before dividing, let’s reason about what our quotient
might be. Tell me how you’ll estimate 140.25 + 17.
S: 140 ones + 20 =7 ones.
T: Work independently to solve this problem. Share your work with a neighbor after each step in the
division process.
T: What is the quotient?
S: 8.25.
T: Answer the question using a complete sentence.
S:  The other side of the paper was 8 and 25 hundredths inches long.
Problem Set (10 minutes)
. K¥8 COMMOK CORE MATHEMATICS CURRICULIM Lesson 27 Problem Set ‘;_ ‘(
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some wme__ Pllie o
classes, it may be appropriate to modify the assignment by L ouvee Stk vow work o lion
specifying which problems they work on first. Some - s -
problems do not specify a method for solving. Students .o;ré—:séi- e zﬂgs,"é s 15 "igg Facy
. NI s 2 Az &
solve these problems using the RDW approach used for %;2 »g%gg -Fif_ %%r j§ :é_?gg
Application Problems.
o e eff i EIE e
A A Ty LA -35 sEE
Student Debrief (10 minutes) B 05 ze & a2
e 24548 Io156:18 i 28:16 =
.. . . . . ac 2 M ey s rr e
Lesson Objective: Divide decimal dividends by two-digit %;1%3 b ‘5‘!_%; Lle e i{;;o fL,’-?Eg }
- . . . . 1640 q
divisors, estimating quotients, reasoning about the - s ir’:’gro zhoo
placement of the decimal point, and making connections %
tO a Written method. 2 ::I::kgclheefwisn‘;_v;dmbvZﬂvickageﬁalemlwellm. What is the waight of one package of
o o ) 2“%’45 One packr{ﬁﬁ w'tiéj»'ﬁs Iz 'L'Fkﬂ.
The Student Debrief is intended to invite reflection and i‘ﬁ? ’
active processing of the total lesson experience. ig }
Invite students to review their solutions for the Problem B oo™ =
Set. They should check work by comparing answers with a e ——
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.

When dividing a decimal by a two-digit divisor, when is it useful to think of decimals in various units?
(During estimation, it can be easier to think of a whole number as an equivalent amount of smaller
units.)

Discuss the multi-step problems in the Problem Set. Ask students to explain how they knew their
placement of the decimal point was reasonable, how they knew their quotient was reasonable, and
how to interpret the decimal portion of the quotient.
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=  The quotients for Problem 1(e) and (f) are the
same. Divide them again and express the
remainders as whole numbers. What do you
notice? Are the division equations equal to each

other? Why or why not?

=  We expressed our remainders today using
decimals. Does it always make sense to do this?
Give an example of a situation where a whole
number remainder makes more sense? Do you
notice a pattern to these examples?

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 27 Problem Set

Name Date

1. Divide. Check your work with multiplication.
a. 5.6+16 d 36+24 g. 54+15
b. 21+14 e. 81+54 h. 16.12+52
c. 24=+48 f. 15.6+15 i. 2.8+16

2. 30.48 kg of beef was placed into 24 packages of equal weight. What is the weight of one package of

beef?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

3. What is the length of a rectangle whose width is 17 inches and whose area is 582.25 in’?

4. A soccer coach spent $162 dollars on 24 pairs of socks for his players. How much did five pairs of socks

cost?

5. A craft club makes 95 identical paperweights to sell. They collect $230.85 from selling all the
paperweights. If the profit the club collects on each paperweight is two times as much as the cost to
make each one, what does it cost the club to make each paperweight?
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Name Date
1. Divide
a. 28+32 b. 1,201.68 +24
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Name Date

1. Divide and check.
a. 7+28 c. 6.5+13 e. 561.68 +28
b. 51+25 d. 132.16+16 f. 604.8+36

2. Inascience class, students water a plant with the same amount of water each day for 28 consecutive
days. If the students use a total of 23.8 liters of water over the 28 days, how many liters of water did they

use each day? How many milliliters did they use each day?

Lesson 27: Divide decimal dividends by two-digit divisors, estimating quotients,

I COMMON reasoning about the placement of the decimal point, and making ny
CO RE connections to a written method. engage
Date: 7/4/13

) This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commancore.org (cc) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.G.48


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 27 Homework

3. Aseamstress has a piece of cloth that is 3 yards long. She cuts it into shorter lengths of 16 inches each.

How many of the shorter pieces can she cut?

4. Jenny filled 12 pitchers with an equal amount of lemonade in each. The total amount of lemonade in the
12 pitchers was 41.4 liters. How much lemonade would be in 7 pitchers?
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Sl Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic H
Measurement Word Problems with
Multi-Digit Division

5.NBT.6

Focus Standard: 5.NBT.6 Find whole-number quotients of whole numbers with up to four-digit dividends and two-
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.

Instructional Days: 2

Coherence -Links from: G4-M3 Multi-Digit Multiplication and Division

-Links to: G6—-M2 Arithmetic Operations Including Dividing by a Fraction

In Topic H, students apply the work of the module to solve multi-step word problems using multi-digit division
(5.NBT.6). Cases include unknowns representing either the group size or number of groups. In this topic, an
emphasis on checking the reasonableness of their solutions draws on skills learned throughout the module,
which includes using knowledge of place value, rounding, and estimation. Students relate calculations to
reasoning about division through a variety of strategies including place value, properties of operations,
equations, and area models.

LA Teaching Sequence Towards Mastery of Measurement Word Problems with Multi-Digit Division
| |
Objective 1: Solve division word problems involving multi-digit division with group size unknown and the
number of groups unknown.

(Lessons 28-29)

I COMMON Topic H: Measurement Word Problems with Multi-Digit Division ny
CORE Date: 7/4/13 el Igage 2.H.1
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

Lesson 28

Objective: Solve division word problems involving multi-digit division with
group size unknown and the number of groups unknown.

Suggested Lesson Structure

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

Fluency Practice (12 minutes)

= Sprint: Divide Decimals by Multiples of 10 5. NBT.7 (9 minutes)

= Unit Conversions 5.MD.1 (3 minutes)

Sprint: Divide Decimals by Multiples of 10 (9

minutes)
Materials: (S) Divide Decimals by Multiples of 10 Sprint e
MULTIPLE MEANS OF
Note: This Sprint will build automaticity of G5—-M2-Lesson 24’s ENGAGEMENT:
content. Some students may still need support
while dividing in the standard
Unit Conversions (3 minutes) algorithm. Refer to G5-M2-Lessons
21-27 for help with guiding children
Materials: (S) Personal white boards through the algorithm using place

value language.

Note: This drill will review unit conversions and prepare
students for problem solving in the Concept Development.

Repeat the process from G5—M2—Lesson 27 for each unit conversion, varying number that students need to
compute.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

Concept Development (38 minutes)

Materials: (S) Problem Set
Suggested Delivery of Instruction for Solving Topic H’s Word Problems

1. Model the problem.

Have two pairs of student who 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, sharing their work and thinking with a peer. All
should then write their equations and statements of the answer.

3. Assess the solution for reasonableness.

Give students one to two minutes to assess and explain the reasonableness of their solution.

Note: In G5—M2-Lessons 17-19, the Problem Set will be comprised of the word problems from the lesson
and is therefore to be used during the lesson itself.

Problem 1

Ava is saving for a new computer that costs $1,218. She has already saved half of the money. Ava earns
$14.00 per hour. How many hours must Ava work in order to save the rest of the money?

This two-step equal groups with number of groups unknown problem is a step forward for students as they
divide the total in half and use their decimal division

skills to divide 609 by 14 to find the number of hours @ $121€

Ava needs to work. In this case, the divisor 43,8

represents the size of the unit. As you circulate, | <SR =V 1% rb °Q o

look for other alternate modeling strategies which \ j L obdd

can be quickly mentioned or explored more deeply W e 2 3‘:

as per your professional judgment. saved th meny ’ %o
12083 2= b0 L
Log >td = 43,8 o

A‘-’A reedt o wede %2.5 nere heurs .
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After the students have solved the problem, ask them to check their answer for reasonableness.

T: How can you know if 43.5 is a reasonable answer? Discuss with your partner.

Problem 2

Michael has a collection of 1,404 sports cards. He hopes to sell the collection in packs of 36 cards and make
$633.75 when all the packs are sold. If each pack is priced the same, how much should Michael charge per
pack?

This two-step equal groups with number of groups

unknown problem involves both whole number 1404 cards

and decimal division. Students must first find the - 34 1 L"H'__-
number of packs of cards, and then find the price ﬁ 1 o o T 7 -[ 3;fﬁg-{ 34 |b37.7€
per each pack. Inthe whole number division, the | | { "7 ™" 7 "™ " s Eal
divisor represents the size of the unit: How many “Tew 4%
groups of 36 cards? While in the decimal division, Yot + b =34 -t 234

the 39 packs of cards are “sharing” the total 137,76 £ 3@ = 1624 —_— 47
amount of money: How much money in each ® ’i*_
group? Because the accuracy of the second ; 14 c
guotient is determined by the accuracy of the s thou! 5'1«-“1:5] Mgi {,[L Gk ﬂ_ﬁ
first, students may wish to check the first division o

before moving to the second.
After students have solved the problem, ask them to check their answer for reasonableness.

T: How can you know your answer of $16.25 is reasonable?

S: Ithought about the money as $640 and the number of packs as 40. That’s like 64 + 4 which is 16.
My estimate of the number of packs was 1 more than the actual, so it made sense that each pack
would cost more money and $16.25 is really close to $16.

Did you check your first division before moving on to your second? Why or why not?

S: 1did check to be sure | had the right number of thirty-sixes. | knew if | didn’t have the right number
of packs, my price for each would be off. = | didn’t check until the end, but I did check both my
divisions.

T: Compare the meaning of the divisors for these two different division equations.

Problem 3 128 1y
Jim Nasium is building a tree house for his two — _,A,_______\
daughters. He cuts 12 pieces of wood from a board 11 [T i
that is 128 inches long. He cuts 5 pieces that g}—--‘ i L_ 2l L7
measure 15.75 inches each, and 7 pieces evenly cut  15.75% 7 reces = e T l:ﬁ_};r’
from what is left. Jim calculates that due to the Lok S,
width of his cutting blade, he will lose a total of 2 128 -~ 2= 126 IR Twnac 3
inches of wood after making all the cuts. What is 15.7¢ % & = ?_g‘“_ ” ot
the length of each of the seven pieces? ‘qﬂ;;;‘r‘i;f : q:'_:;_
Bacd of the Tprecss B b8 vades 'l'm‘s.

IR [ e, engage™  ana
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Careful drawing is essential for success in this three-step equal groups with group size unknown problem, as it
requires students to first subtract the 2 inches lost to the blade’s kerf and then subtract the total from the 5
larger pieces cut. This remaining wood is then divided into 7 parts and the length is found for each, the
divisor representing the number of units.

T: How can you be sure your final answer is reasonable?

T: How did you organize your work so that you could keep track of all the different steps? Compare
your organization with that of your partner.

Problem 4

A load of bricks is twice as heavy as a load of sticks. The total weight of 4 loads of bricks and 4 loads of sticks
is 771 kilograms. What is the total weight of 1 load of bricks and 3 loads of sticks?

The new complexity of this equal groups with group size unknown problem is that students must take into
account the number of units that must be used to represent the weight of the bricks, and then account for
those units when choosing the number of units to multiply by 64.25. Alternatively, after identifying the value
of the base unit, in the final step students might calculate the weight of a single load of bricks and a single
load of sticks, multiply the bricks by 3 and then add. Also, the division of two whole numbers results in a
decimal. Students must rename ones as tenths and tenths as hundredths, placing additional zeros in the
dividend. In this situation, the divisor represents the number of units. After solving and assessing the
solution for reasonableness, consider the following questions:

T:  What was the first thing that you drew? What did one unit represent in your model?
S:  ldrew 1 unit for the load of sticks

and 2 units for the load of bricks, ? [brick + 3 shieks _

and then drew the other boxes as ]::Yl'.f.k?: 12 ‘T'H o .25

| counted out the rest of the loads } 171 .1%'- 1‘-;7'1'5—‘
of bricks and sticks. = | knew sTicks -48 321 .25
that the brick units would be g'_ﬁ

twice as many as the stick units 12 unffs=T11 ki e _ﬁ.

because they were the same \unit~ &4.25 ~ o

ntgnlw(bell' pf Lo;ds oZbrlc.JI:s]?ncih Gunits = 32125

sticks. | just drew 4 units for the . .
loads of sticks and then doubled One leod of bricks oid3 loads oF sticks WTS $21.25 %

them for the loads of bricks.
T: Compare your approach to finding the total weight of 3 loads of bricks and 1 load of sticks to your

partner’s.
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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
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Solve division word problems involving
multi-digit division with group size unknown and the
number of groups unknown.

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

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide 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 are the problems alike? How are they
different?

=  How was your solution the same and different
from those that were demonstrated?

= Did you see other solutions that surprised you or
made you see the problem differently?

= Why should we assess reasonableness after
solving?

= Sort the problems into those in which the group
size unknown and those in which the size of the
groups was unknown. There may be problems
which must be placed into both categories.
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3. Jim Nasium is building a tree house for his two daughters. He cuts 12 pieces of wood froma board that is
128 inches long, He cuts S pieces that measure 15.75 inches each, and 7 pieces evenly cut from what is
left. Jim calculates that due to the width of his cutting blade, he will lose a total of 2 inches of wood after
making all of the cuts. What is the length of each of the seven pieces?

7!7;1""2
125
Az
53
X 5 s
s 47.25 35
TUTS + 2 +Tunits = 123 Eacsof the 7 prices.
Tunitss 47.25 IS G715 mches fom
funit= (.75 oi

4. Adoad of bricks is twice as heavy as a load of sticks. The total weight of 4 loads of bricks and 4 loads of
sticks is 771 kilograms. What is the total weight of 1 load of bricks and 3 loads of sticks?

©
=X
N
n

1 untts =77 kg o
funite (4.25kg L2
Bunits= (H#25 5 o

= 32,25
The wajH of ek [oad

ond B Shek. Joads s
321251
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

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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)

Divide.

Lesson 28 Sprint

# Correct

6+10=

23

25+30=

6+20=

24

25+50=

6 + 60 =

25

45+50=

8+10=

26

45+90=

8 +40 =

27

045+90=

8+20=

28

0.45 + 50 =

4+10 =

29

0.24 + 60 =

4 +20=

30

063+90=

4+40 =

31

048 +80=

9+3=

32

049+70=

9+30=

33

6+ 30 =

12+3 =

34

14 =70 =

12+ 30 =

35

72 +90 =

12+40 =

36

6.4 +80=

12+60 =

37

0.48 + 40 =

12+ 20 =

38

0.36+30=

15+3=

39

055+50=

15+30 =

40

1.36+40=

R, " . " (. TR (. U (RS W . S [ S T SO R W -
ol ol Tl lalrloln|lDZ|lal©o |V 0|k v iN|=

15 + 50 =

41

2,04 + 60 =

rJ
o

18+ 30 =

42

448+ 70=

)
—

24 +30 =

43

6.16 + 80 =

D
rJ

16 + 40 =

44

5.22+90=
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 28 Sprint

B . Improvement # Correct
1 4 +10 = 23 25 +50 =
2 4 +20= 24| 25+50=
3 4 +40 = 25| 3.5=+50=
4 8+10= 26| 35=+70=
5 8+20= 27| 035+70=
6 8 +40 = 28| 035+50=
7 9+10= 29| 042+60=
8 9+30= 30| 054+90=
9 9+90= 31| 056+80=
10 6+2= 32| 063+70=
11 6+20= 33 6+30=
12 12+2= 34 18 =90 =
13 12+20 = 35 72 +80 =
14 12+ 30 = 36| 48=+80=
15 12+40 = 37| 036+30=
16 12+60 = 38| 048+40=
17 15+5= 39| 065+50=
18 15+ 50 = 40| 138+ 30=
19 15+ 30 = 41| 264 +60=
20 21+30 = 42| 518 =+70=
21 27 + 30 = 43| 6.96+80=
22 36 + 60 = 44| 6.12+90=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Problem Set

Name Date

1. Avais saving for a new computer that costs $1,218. She has already saved half of the money. Ava earns
$14.00 per hour. How many hours must Ava work in order to save the rest of the money?

2. Michael has a collection of 1,404 sports cards. He hopes to sell the collection in packs of 36 cards and
make $633.75 when all the packs are sold. If each pack is priced the same, how much should Michael
charge per pack?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Problem Set

3. Jim Nasium is building a tree house for his two daughters. He cuts 12 pieces of wood from a board that is
128 inches long. He cuts 5 pieces that measure 15.75 inches each, and 7 pieces evenly cut from what is
left. Jim calculates that due to the width of his cutting blade, he will lose a total of 2 inches of wood after
making all of the cuts. What is the length of each of the seven pieces?

4. Aload of bricks is twice as heavy as a load of sticks. The total weight of 4 loads of bricks and 4 loads of
sticks is 771 kilograms. What is the total weight of 1 load of bricks and 3 loads of sticks?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Exit Ticket

Name Date

Solve this problem and show all your work.

1. Kenny is ordering uniforms for both the girls’ and boys’ tennis clubs. He is ordering shirts for 43 players
and two coaches at a total cost of $658.35. In addition, he is ordering visors for each player at a total cost
of $368.51. How much will each player pay for the shirt and visor?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Homework

Name Date

1. Mr. Rice needs to replace the 166.25 ft of edging on the flower beds in his backyard. The edging is sold in
length of 19 ft each. How many lengths of edging will he need to purchase?

2. Olivia is making granola bars and will use 17.9 oz of pistachios, 12.6 oz of almonds, 12.5 oz of sunflower
seeds, and 12.5 oz of cashews. This amount makes 25 bars. What is the total amount of nuts in each
bar?

3. Adam has 16.45 kg of flour and he uses 6.4 kg to make hot cross buns. The remaining flour is exactly
enough to make 15 batches of scones. How much flour will be in each batch?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Homework

4. There are 90 fifth grade students going on a field trip. Each one pays the teacher $9.25 to cover
admission to the theater and lunch. Admission for the students will cost $315 and each one gets and
equal amount to spend on lunch. How much will each fifth grader be able to spend on lunch?

5. Ben is making math manipulatives to sell. He needs to make at least $450. Each manipulative costs $18
to make. He is selling them for $30 each. What is the minimum number he can sell to reach his goal?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

Lesson 29

Objective: Solve division word problems involving multi-digit division with
group size unknown and the number of groups unknown.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
[ Application Problem (8 minutes)

Concept Development (32 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (10 minutes)

= Unit Conversions 5.MD.1 (3 minutes)
= Divide Decimals by Two-Digit Numbers 5.NBT.7 (7 minutes)
Unit Conversions (3 minutes)

Materials: (S) Personal white boards

Note: This drill will review unit conversions and prepare students for problem solving in the Concept
Development.

Repeat the process from G5—-M2—-Lessons 27 and 28 for each unit conversion, varying numbers that students
need to compute.

Divide Decimals by Two-Digit Numbers (7 minutes)
Materials: (S) Personal white boards

Note: This drill will review G5—M2-Lesson 27 content.

Repeat the process from G5-M2—-Lesson 27 for possible sequence: 8.61 +21,4.9 + 14, and 24 + 16.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

Application Problem (8 minutes)

A one-year (52-week) subscription to a weekly magazine is $39.95. Greg calculates that he would save
$219.53 if he subscribed to the magazine instead of purchasing it each week at the store. What is the price of
the individual magazine at the store?

Note: This Application Problem uses concepts from G5—Module 1 in

the first step of the problem and division of decimals with group size 7_\“\53 $2)257 43

unknown from Module 2 in the second step of the problem. A tape + 21.9% :

diagram or place value chart can be used to add the decimals and a 94 2 -20%
: N o 2571

tape diagram is the ideal strategy to represent the division.

$259.48 + 52 is best solved through estimation, as the dividend can \_' aZine ~4e 3

be estimated as an easily identifiable multiple of 50. However, if it is costs ';aﬂ 6%
deemed that more time is needed for Concept Development, the HR. - 46 %
Application Problem may be used for homework or journal entry. (o)

Concept Development (32 minutes)

Materials: (S) Problem Set

Note: G5—-M2-Lesson 29 is a continuation of the problem solving from G5—M2—-Lesson 26. It is suggested
that delivery of today’s lesson follow that of Lesson 28. It is also acceptable to allow students as much
independence in solving as is appropriate for your particular student population.

Problem 1

Lamar has 1354.5 kilograms of potatoes to deliver in equal amounts to 18 stores. 12 of the stores are in the
Bronx. How many kilograms of potatoes will be delivered to stores in the Bronx?
Before solving:

T:  Will the amount delivered to the stores in the Bronx be more or less than half of the total amount of
potatoes delivered? How do you know?

S:  More than half because more than half of the stores are in the Bronx.

\354.5
—_—
potadoes [T 1 -~ [ ]| wlmsise e
stoee U Z % —1z6 x 12
—Zzbres ) : s oo
—ao [5050
B — +T52 506
- TPE>2"
18 units= 13545 3’20 203.000n>
lunit= -15.25 -90
12Zunits= a0z —o

The stores in the Brony yeceived QOSKS of potatves.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

This two-step equal groups with group size unknown problem requires first dividing to find the value of one
unit and then multiplying to find the value of 12 of those units.

T: How can you know that your final answer is reasonable? Was the amount delivered to the Bronx
stores more than half of the total?
T: How did you determine if your decimal was placed reasonably in your product?
S: lwas multiplying by 12. | knew that my answer needed to be more than 750 but less than 7,500.
The only place that made sense to put the decimal made the answer 903 — not 90.3 or 9,030. > |
mentally multiplied 75.25 by 100 to make it 7,525 hundredths before | multiplied by 12. | knew |
needed to adjust my product by dividing by 100 at the end.
Problem 2
15
Valerie uses 12 oz of detergent each week for her ,
laundry. If there are 75 oz of detergent in the bottle, in ad'crscyﬂ‘ 2 . _b.25.
how many weeks will she need to buy a new bottle of > ' 121715.00

detergent? Explain how you know.

T5+-12 = (. 25nks

The interpretation of the remainder in this single-step _\%g
equal groups with number of groups unknown problem e
requires that students recognize the need to buy the O
detergent in 6 weeks. Although there will be a small Valerie will have 4o bo ent

amount of detergent left after the sixth week, there is afrer 6 wks beconse shewen't

not enough to do a seventh week of laundry.

anamouﬂh for 4+he severth week.

After solving and assessing reasonableness:

T: The quotient was more than 6, why can’t Valerie wait another week before buying detergent?

S:  The quotient is the number of weeks that the detergent will last. It will last a little more than 6
weeks, but that means she won’t have enough for all the laundry in the seventh week. = To have
enough for 7 weeks, the detergent bottle would need to hold 7 x 12 oz which is 84 oz. It’s less than
that so she has to buy after 6 weeks.

Problems 3-4

Problem 3: The area of a rectangle is 56.96 m”. If the length is 16 m, what is its perimeter?

lem
16] %‘Léﬂ(a
A= 50.96m* =
%m &
~30
_a6
A=1xw P= 1o+l +? +7 “Fe.
569= 1% ? P= 32+ (356%2) o
=32 + 712
= 39.12.
The perimeter is 29.190.m.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

Problem 4: A city block is 3 times as long as it is wide. If the total distance around the block is 0.48
kilometers, what is the area of the block in square meters?

1sne 1side

wordaned. i d

|m5l'h

. - O.48 km
width gw 48O met
\side iside
Funits = 4O mders A= O X180
lunit = Gometers = (LXIB X 100
\cus{h:- Zunits = 12OmM i 108 X100

\0800
i = \unit = Gom

The area ot the bleck is lqaoom’“

Problems 3 and 4 require students to apply their knowledge of

area and perimeter to find missing sides using division, and then

use that information to answer the question. In Problem 3, area

information must be used to find perimeter, and in Problem 4,

perimeter must be used to find area. In both cases, students

must account for the existence of 2 pairs of equal sides in their

calculations. In Problem 3, students may find it more helpful to When using a tape diagram that is
draw a rectangle rather than a tape diagram. However, the 3 divided into to more than 10 equal
times as long relationship in Problem 4 might be better 2R, QUSSMELSS LR i U Cet?
modeled using a tape diagram. An added complexity of dot, dot to indicate the uniformity of

K . the equal parts in the tape diagram to
Problem 4 is the need to convert between kilometers and X pe ciag
t save time and space. For students who
merters.

are having difficulty with the tape
After solving and assessing reasonableness: diagram or calculations, it is better to
work with smaller numbers that allow
for a greater understanding of the
concept when modeled.

T: Find someone whose drawing looks different than
yours for Problem 3 or 4. Compare your approaches.

T: How are these two problems alike and how are they
different?

S: Both are about rectangles with missing information. = One asks for area and the other asks for
perimeter. = You have to remember how to find area and perimeter and find out the missing side
before you can answer the question.
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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
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Solve division word problems involving
multi-digit division with group size unknown and the
number of groups unknown.

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

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide 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. As there is so much time
given to debriefing each individual problem in the set, the
culminating questions for today’s lesson are brief.

= Compare Problems 3 and 4 and Problems 1 and 2.
Students may note the following:

= A bar model is not as helpful as a picture of
the rectangles in Problem 3.

= |n Problems 3 and 4, it is harder to say if the
divisor is the number of groups or the size of
the group.

= All four problems involve measurement.

=  What did the divisor represent in each equation?
What did the unknown represent for each? How
did that change the model you drew? Which is
easier to draw?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29

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 29 Problem Set

Name Date

1. Lamar has 1,354.5 kilograms of potatoes to deliver to 18 stores. 12 of the stores are in the Bronx. How
many kilograms of potatoes will be delivered to stores in the Bronx?

2. Valerie uses 12 oz of detergent each week for her laundry. If there are 75 oz of detergent in the bottle, in
how many weeks will she need to buy a new bottle of detergent? Explain how you know.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Problem Set

3. The area of a rectangle is 56.96 m”. If the length is 16 m, what is its perimeter?

4. Acity block is 3 times as long as it is wide. If the distance around the block is 0.48 kilometers, what is the
area of the block in square meters?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Exit Ticket

Name Date

Solve.

Hayley borrowed $1,854 from her parents. She agreed to repay them in equal installments over the next 18
months. How much will Hayley still owe her parents after a year?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

Name Date

Directions: Solve the word problems using the bar model.

1. Michelle wants to save $150 for a trip to Six Flags Amusement Park. If she saves $12 each week, how
many weeks will it take her to save enough money for the trip?

2. Karen works for 85 hours over a two week period. She earns $1,891.25 over this period. How much does
Karen earn for 8 hours of work?

3. The area of a rectangle is 256.5 m”. If the length is 18 m, what is the perimeter of the rectangle?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

4. Tyler baked 702 cookies. He sold them in boxes of 18. After selling all the boxes of cookies, he earned
$136.50. What was the cost of one box of cookies?

5. Aparkis 4 times as long as it is wide. If the distance around the park is 12.5 kilometers, what is the area
of the park?
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name Date

1. Fillin the chart.
Words Expression The Value of the Expression

a. 50times the sum of 64 and
36

b. Divide the difference
between 1200 and 700 by 5

c. The sum of 3 fifteens and 17
fifteens

d. 15 times the sum of 14 and 6

e. 10 x (250 + 45)

f. (560 + 440) x 14

2. Compare the two expressions using <, >, or =. Explain how you know in the space below each without
calculating.

a. 100x8

b. 48x12 O 50 twelves — 3 twelves

25x(4x9)

c. 24x36 18 twenty-fours, doubled
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

3. Solve. Use words, numbers, or pictures to explain how your answers to Parts (a) and (b) are related.

a. 25x30= b. 2.5x30= tenths x 30 =

4. Multiply using the standard algorithm. Show your work below each problem. Write the product in the
blank.

a. 514x33= b. 546 x 405 =

5. For afield trip, the school bought 47 sandwiches for $4.60 each and 39 bags of chips for $1.25 each. How
much did the school spend in all?

I COMMON Module 2: Multi-Digit Whole Number and Decimal Fraction Operations

CORE Dare: el engage"’

. @c) BY-NC-SA This work is licensed under a
2013 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

6. Jeanne makes hair bows to sell at the craft fair. Each bow requires 1.5 yards of ribbon.

a. Atthe fabric store, ribbon is sold by the foot. If Jeanne wants to make 84 bows, how many feet of
ribbon must she buy? Show all your work.

b. If the ribbon costs 10¢ per foot, what is the total cost of the ribbon in dollars? Explain your
reasoning, including how you decided where to place the decimal.

c. A manufacturer is making 1,000 times as many bows as Jeanne to sell in stores nationwide. Write an
expression using exponents to show how many yards of ribbon the manufacturer will need. Do not
calculate the total.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task m

Mid-Module Assessment Task Topics A-D

Standards Addressed

Write and interpret numerical expressions.

5.0A.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions
with these symbols.

5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7,
then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large
as 18932 + 921, without having to calculate the indicated sum or product.

Understand the place value system.

5.NBT.1 Recognize that in a multi-digit number, a digit in one place represents 10 times as much as
it represents in the place to its right and 1/10 of what it represents in the place to its left.

5.NBT.2. Explain patterns in the number of zeros of the product when multiplying a number by
powers of 10, and explain patterns in the placement of the decimal point when a decimal
is multiplied or divided by a power of 10. Use whole-number exponents to denote powers
of 10.

Perform operations with multi-digit whole numbers and with decimals to hundredths.
5.NBT.5 Fluently multiply multi-digit whole numbers using the standard algorithm.

5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method
and explain the reasoning used.

Convert like measurement units within a given measurement system.

5.MD.1 Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step,
real world problems.

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 able to The student is able to The student is able to The student is able to
answer one to three answer four to six answer eight to ten answer all 12 items
5.0A.1 items correctly. items correctly. items correctly. correctly.
5.0A.2 (See student sample
for correct responses.)
2 The student is unable The student is able to The student is able to The student correctly
to compare the correctly compare at correctly compare at compares all pairs of
5.0A.2 expressions. least two pairs of least two pairs of expressions and is able
expressions, but is expressions, and is able | to explain reasoning for
unable to explain to explain reasoning on | all parts of the task.
reasoning. some parts of the task.
3 The student is unable The student is able to The student is able to The student correctly
to correctly multiply multiply either Part (a) | correctly multiply both | multiplies both parts of
5.NBT.1 either Part (a) or (b) or (b) correctly, but Parts (a) and (b), and the task and provides a
5.NBT.2 and makes no attempt | makes no attempt to provides some complete explanation
5.NBT.7 to explain the explain the relationship | explanation of the of the relationship
relationship between between the products. | relationship between between the products.
products. the products. 750
b. 75
4 The student does not The student does not The student uses the The student uses the
use the standard use the standard standard algorithm to standard algorithm to
5.NBT.5 algorithm or any algorithm, but uses multiply but makes correctly multiply both
strategy to multiply another strategy to errors in the partial Parts (a) and (b).
either Part (a) or (b). multiply Part (a) and/or | products or the final a. 16,962
Part (b). product. b. 221,130
5 The student uses The student uses The student uses The student uses
incorrect reasoning and | partially correct correct reasoning, but correct and reasoning
5.NBT.5 neither multiplies nor reasoning (multiplies makes calculation and also calculates
5.NBT.7 adds. but does not add, or errors. total correctly as
adds but does not 3264.95.
multiply), and makes
calculation errors.
COMMON Module 2: Multi-Digit Whole Number and Decimal Fraction Operations ny
I CORE Date: 7/4/13 eng a_g e

2013 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a

(9 BY-NC-SA
—( Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.8.5


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

NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

6

5.0A.1
5.0A.2
5.NBT.1
5.NBT.2
5.NBT.5
5.NBT.7
5.MD.1

The student uses
incorrect reasoning in
most parts of the task
and is unable to
correctly convert,
calculate, and/or write

an accurate expression.

The student uses some
correct reasoning, and
is able to answer one
part of the task.

The student uses
correct reasoning, but
makes calculation
errors on part of the
task or writes an
incorrect expression.

Mid-Module Assessment Task m

The student uses
correct reasoning,
correctly calculates all
parts of the task and
writes a correct
expression.

a. 378ft
b. $37.80

c. 84x15x10%0or
84 x10°x 1.5
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-MOdule Assessment TaSk m

Mama C}"Iﬂ.\" LI"'Er Date

1. Fillin e chan.

Weaids Engrets o The Value of the Expression
a S0 tenes the vom of & and 36 Ell':?"‘ [l’*_*%w} EI:I'I:IC}
b. Dislde the differersce betaeen R
1200 and 700 by 5. (1200~ Tooh * 5 Talw)

€ El:m'mrw:‘!lﬂhﬂnund'ﬂ {.3‘?‘.1} & hE 5-[_':}{:}
& 10 et Hee sarm &f 10 W (250 + 45)

25 and 45 2950
f. Thesurnof S0 ared (560 + 440) = 14
Ao Yores 14 4000

I, Compene the e expressions using «, = or =, Explaim bow you know in the space below each without

caltlating
a 100xB 7% x{a x

o A -
;ﬂ: E\:M Eif:fma has A herdrads
b, &8x12 50 twvelves. - 3 tarehves

This 1% 477 Tweles :
e ertber <ide 15 1 more Telve.

¢ I4x36 @ 18 ey -dours, douwsiked
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-MOdule Assessment TaSk m

I Sobve, Use wordd, rumbers oF pictunes 10 explan hiw yOUr answers bo parts (a] and (b are related.
s Sx30=_]5S0 b 25=30=_25 tesths=30=_|Sftentts = 75,0
ﬂ;;.d,i.a-‘rf:. o =.1=.1:ur=_4r'|tI5 e sarre. But dhe wribs in ()
are. smaller so e onswer (o Srreller. Ones are 1O fimes
LS, 'lu..--ﬁr_ = *‘r:ﬁH"‘lE.. 30 tThe answer o {'_E,:} ve ten hrnes

\aropr Hron (i)

© 4. Multiply using thee standerd algorithm. Show your work below each problem. Write the product in the

bkank.

s stawdzs o7 b, sagx a5 = 2 21,130
514 540

% B3 ::-:,Jﬂ;.;*__}ﬁ
1542 J%%EG

IR 221,130

5. Fora field trip, the school bought 47 sandwiches for 34060 each and 39 s of chips for 31.25 each, How
mruch did the school spend in ally

B cens V25 certs

* A x A 21620 The scheol s.FmT

—_ FTER -

220 125 WIS $2L485 inall.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-MOdule Assessment TaSk m

6. Jeanss miakes halr bows to sl at the craft falr. Each bow requires 1.5 vards of ribbon.

a. A1 the fabric stone, ribBon i sold by the Tool. IF leanne wants to make B4 bows, how many feet of
ribbori miust the buy? Show all your work,
4 5 ferrting

.S % 3= D +15the = H5F oy

o

T 0O
Teorne has 4t loas, ST g‘t 2.0
eF ibken
b. If the ribbon costs 106 per foot, what i the total ¢os1 of The ribbos in dollars? Exglain your

reasoning. including how wou dedded where o place the dedimal.
376 % wd = 31RO cents = 3 3780

When T oudh phied by 1o all The digits ﬁp*i- [D+times larqer 4 meded
ere ploce o the left, That was 3, T80eents To find dollars, T diuded

_:E lﬂﬂﬂnﬂl.rﬁ;éﬂh moved mu difits back. 2 placesso mﬂdﬁi.rru.l wertt bebwieen
' .ﬁ.l'l'uH'lLlfld‘l.l"l'l"l:l making 1000 times as maevy bows as Jeanne to sell in Sores nation-wide. Write an

RPN USing saponients 10 show hows many yards of fabric the manufacturer will need. Bo not
caloulate 1he 1otal,

G4 Yot w .5
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-MOdule Assessment TaSk

Name Date

1. Express the missing divisor using a power of 10. Explain your reasoning using a place value model.

a. 52+ =0.052 b. 7,650+ =7.65

2. Estimate the quotient by rounding the equation to relate to a one-digit fact. Explain your thinking in the
space below.

a. 432+73= b. 1275+ 588 ~

3. Generate and solve another division problem with the same quotient and remainder as the two problems
below. Explain your strategy for creating the new problem.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4. Sarah says that 26 + 8 equals 14 + 4 because both are “3 R2.” Explain her mistake using decimal division.

5. A rectangular playground has an area of 3,392 square meters. If the width of the rectangle is 32 m, find
the length.

6. A baker uses 5.5 |b of flour daily.

a. How many ounces of flour will he use in two weeks? Use words, numbers, and pictures to explain
your thinking. (1 Ib = 16 oz)

I COMMON Module 2: Multi-Digit Whole Number and Decimal Fraction Operations

CORE Dare: el engage"’

This work is licensed under a

. (E9) BY-NC-SA
© 2013 Common Core, Inc. Some rights reserved. commoncore.org ( ) Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.5.11



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 End-of-Module Assessment Task

b. The baker’s recipe for a loaf of bread calls for 12 oz of flour. If he uses all of his flour to make loaves
of bread, how many full loaves can he bake in two weeks?

c. The baker sends all his bread to one store. If he can pack up to 15 loaves of bread in a box for
shipping, what is the minimum number of boxes required to ship all the loaves baked in two weeks.
Explain your reasoning.

d. The baker pays $0.80 per pound for sugar and $1.25 per pound for butter. Write an expression that
shows how much the baker will spend if he buys 6 pounds of butter and 20 pounds of sugar.

e. Chocolate sprinkles cost 1/10 as much per pound as sugar. Find the baker’s total cost for 100 pounds
of chocolate sprinkles. Explain the number of zeros and the placement of the decimal in your answer
using a place value chart.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-H
Standards Addressed

Write and interpret numerical expressions.

5.0A.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions
with these symbols.

5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7,
then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large
as 18932 + 921, without having to calculate the indicated sum or product.

Understand the place value system.

5.NBT.1  Recognize that in a multi-digit number, a digit in one place represents 10 times as much as
it represents in the place to its right and 1/10 of what it represents in the place to its left.

5.NBT.2. Explain patterns in the number of zeros of the product when multiplying a number by
powers of 10, and explain patterns in the placement of the decimal point when a decimal
is multiplied or divided by a power of 10. Use whole-number exponents to denote powers
of 10.

Perform operations with multi-digit whole numbers and with decimals to hundredths.
5.NBT.5 Fluently multiply multi-digit whole numbers using the standard algorithm.

5.NBT.6  Find whole-number quotients of whole numbers with up to four-digit dividends and two-
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.

5.NBT.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method
and explain the reasoning used.

Convert like measurement units within a given measurement system.

5.MD.1  Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step,
real world problems.

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

A Progression Toward Mastery

End-of-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some Evidence of some Evidence of solid
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 either The student correctly The student correctly
to express the divisors shows the divisors as expresses the divisors expresses the divisors
5.NBT.1 as powers of 10 either powers of 10 either as as powers of 10 either as powers of 10 either
5.NBT.2 as multiples of 10 or as | multiples of 10 or as multiples of 10 or as multiples of 10 or
5.NBT.7 exponents and exponents or uses exponents, and uses exponents and shows
produces a place value | correct reasoning on correct reasoning on correct reasoning on
chart with errors. the place value chart. the place value chart the place value chart
for either Part (a) or for both Part (a) and
Part (b). Part (b).
a. 100 or 10°or both
b. 1000 or 10’ or
both
2 The student is unable The student rounds the | The student correctly The student correctly
to round either the dividend and divisor, rounds to a one-digit rounds both Part (a)
5.NBT.1 dividend or the divisor but not to a one-digit fact for either Part (a) and Part (b) to a one-
5.NBT.2 to a one-digit fact. fact. or Part (b). digit fact.
5.NBT.6 a. 420:70=6
b. 1200+ 600 =2
3 The student is unable The student generates The student generates The student generates
to generate a division a division problem with | a division problem with | a division problem with
5.0A.1 problem with a either a quotient of 3 both a quotient of 3 a quotient of 3 and
5.NBT.6 quotient of 3 and or a remainder of 12, and a remainder of 12, remainder of 12 and
remainder of 12. but is unable to explain | but shows no evidence uses a sound strategy
reasoning used. of a strategy other than | (e.g., writes a checking
guess and check. equation
_ =3x__ +12).
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

End-of-Module Assessment Task m

4 The student is unable The student is able to The student is able to The student divides
to perform the decimal | perform the division explain the non- accurately and explains
5.NBT.7 division necessary to necessary to produce equivalence of the the non-t.equivalence of
show non-equivalence the whole number quotients, but with the quotients.
of quotients. portion of the quotient, | errors in the division
but is unable to calculation.
continue dividing the
decimal places to show
non-equivalence of
quotients.
5 The student does not The student makes two | The student makes one | The student correctly
divide to find the width | errors in division that error in division that divides and finds the
5.NBT.6 of the playground. lead to incorrect width | leads to incorrect width of the rectangle
of the playground. width of the to be 106 m.
playground.
6 The student uses The student uses The student uses The student uses both
incorrect reasoning for | correct reasoning for at | correct reasoning for all | correct reasoning and
5.0A.1 all parts of the task. least two parts of the parts of the task, but correct calculation for
5.0A.2 task, but makes errors makes errors in all parts of the task.
5.NBT.1 in calculation. calculation. a. 12320z
5.NBT.2 b. 102 loaves
5.NBT.5 c. 7 boxes
5.NBT.6 d. (20x0.80) +
5.NBT.7 (6 x$1.25)
5.MD.1 e $8.00
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Name (D'OV fe‘ﬁ— Da;e

1. Express the missing divisor using an exponent. Explain your reasoning using a place value chart.
3

2
a. 52+ |0 =0052 b. 7650+ |O =765

2. Estimate the quotient by rounding the equation to relate to a 1-digit fact. Explain your thinking in the

space below.
a. 432:73= (g b. 1275 + 588 ~ 2.
H205T0=u237=6 12005 LOO =246 = 2
7315 close Yo T +ens. The

588 | s clese o 00. The neorest mu\*\:vp\@
of Wt is clese to 1215 Vs 12 hundreds.
So 125 6=2_

3. Generate and solve another division problem with the same quotient and remainder as the two problems
below. Explain your strategy for creating the new problem.

neorest mu\\—l?\t ot T Hha¥'s We
U232 is W2Ltens, So 42+ T7=6

3 3 3

1716 3 4 2[1 3 8 a1l a3

> 1 12 6 -9\

To check. aision, T can mulhp\j +he 271
e _ x 3
answer and e AIVISOY, then addthe =

remainder, So L muLH(Fh’ao\ 3 X my number
Which was 27 and got §|and then T added ==

\2, So my Awidend must be 93,
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4. Sarah says that 26 + 8 equals 14 + 4 because both are “3 R2”. Explain her mistake using decimal division.

3,25
2126. 00 L\W;O
-4 T\
_— A0
_2‘2 - 30
0
L.)(

o

- uo
' (&
5. Arectangular playground has an area of 3392 square meters. If the width of the rectangle is 32 m, find
the length.
?

\O
32‘_%%517_ The ‘&ng\'h of the
a2 Y‘co\*o\ng\a s \Obm.
32 % 7=332 -\92
©

32m A =.§3}C\2m1'

6. Abaker uses 5.5 Ibs of flour daily.

a. How many ounces of flour will he use in two weeks? Use words, numbers and pictures to explain
your thinking. (1lb = 16 0z2)

I. found theoz he uses wfgda‘j

552 :;hz - o ._’j_g_o_z_  fiest Then T muttiph ed b‘“j
. 352 \if days.
330 - 38O |
t;3‘?%00/""*“5‘33"3-/¢‘(1\{ 23 2'0_2 The boker vses \,232Z0z—
of Flour in two weeks .
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b. The baker’s recipe for a loaf of bread calls for 12 oz of flour. If he uses all of his flour to make loaves
of bread, how many full loaves can he bake in two weeks?
102 RB
VAREER)
ey

32
- 24 | ;
——-’8‘ The baker car bake 102 Full loaves
iN o wee ks .
c. The baker sends all his bread to one store. If he can pack up to 15 loaves of bread in a box for
shipping, what is the minimum number of boxes required to ship all the loaves baked in two weeks.

Explain your reasoning.

\5[‘—0%_—— He needs 71 boxes 1o ship all the bread,

~ %0 The lost box wen'™¥ be Full . TF wil onl\j

\7 hove (2 lbaves (nit

d. The baker pays $0.80 per pound for sugar and $1.25 per pound for butter. Write an expression that
shows how much the baker will spend if he buys 6 pounds of butter and 20 pounds of sugar.

(bx$1.25)+ (20 % *c.20)

e. Chocolate sprinkles cost 1/10 as much per pound as sugar. Find the baker’s total cost for 100 pounds
of chocolate sprinkles. Explain the number of zeros and the placement of the decimal in your answer
using a place value chart.

$0.80+\0 ‘-*’o.o@ The koker Foﬂs
$6.00 or 100 lbs
0 rﬁ o sprinkles.
g1o0(0

e
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